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Sharma, Rajesh 
Kumar Upadhyay 

 

Effect Of Ceria Morphology 
On The Performance Of 

Methane Steam Reforming 
 

Indian Institute 
Of Technology 
BHU, Varanasi 

 

83 

153.
OP/CRE/1

32 

Anjali Baudh,   
Rahul Sharma, 
Sweta, Rajesh 

Kumar Upadhyay 

Synthesis Of Methane Steam 
Reforming Catalyst For 

Membrane Reformer 

IIT (BHU) 
Varanasi 

84 

154.
OP/CRE/1

33 

PunampriyaBorg
ohain,   Keshav 
Kumar, Pankaj 
Tiwari, Rajesh 

Kumar Upadhyay 

Methanol Steam Reforming 
Over Nanostructured Ceria 

Supported Copper Catalyst For 
PEM Fuel Cell Applications 

Indian Institute 
Of Technology 

Guwahati, Assam 

84 

155.
OP/CRE/1

34 

Dr. Chayan 
Sarkar,  Shaurya 

Manoj Patil 

Photocatalytic Reduction 
Mechanism Of Carbon Dioxide 

By Heterojunction Materials 

ICT Mumbai - 
IOC 

Bhubaneswar 

85 

156.
OP/CRE/1

36 

Vallabh Sudhir 
Prabhudesai,   R. 

Vinu 

Hydrodeoxygenation Of 
Biomass-Derived Oxygenate 
Mixtures Over Bifunctional 

Pt/HY Catalyst 

IIT Madras 

85 

157.
OP/CRE/1

37 

Dr. Sujoy 
Bepari,  Mudasar 

Khan, Xin Li, 
Nafeezuddin 
Mohammad, 

Debasish Kuila 

Effect Of Ce And Zn On Cu-
Based Mesoporous Carbon 

Catalyst For Methanol Steam 
Reforming 

North Carolina 
A&T State 

University, USA 

86 
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Page 
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158.

OP/CSM/1
01 
 

Rishabh Gupta,  
Savita Singh, 
Alok Singh, 

Sudhir Kumar 
Sharma 

Optical And Thermal 
Characterization Techniques 

For Selenium Based 
Chalcogenide Materials With 
Popular Optical Applications: 

A Review 

Harcourt Butler 
Technical 

University, 
Kanpur 

86 

159.
OP/CSM/1

02 
 

Anil Kumar,  
B.S. Pabla 

Study The Mechanical 
Properties Of Thermoplastic 

Polyurethane (TPU) 
Composite-Based Cotton Straw 

NITTTR, 
Chandigarh 

87 

160.

OP/CSM/1
03 

Glen Cletus 
Dsouza, Hongwei 

Li, Zhongshun 
Yuan, Chunbao 
(Charles) Xu, 

Madhumita Ray, 
Anand Prakash 

Investigating The Effect Of 
Foaming Components On The 

Hydrophilicity Of Phenolic 
Foams 

Western 
University, 

London 
 

87 

161.
OP/CSM/1

04 
 

Krishna Kant 
Mourya, 

Dr. UP Singh and 
Mr. Amit Kumar 

Soni 

High-Temperature Self-Healing 
B4C Incorporated Carbon B-
Phenolic And Mo-Phenolic 

Ablative Composite 

CIPET, Lucknow 

88 

162.
OP/CSM/1

05 

Manonmani S,  
Anamika Salim, 

Arunagiri A 

Review On Lignin-Based 
Biomaterials For Tissue 

Engineering Applications 

National Institute 
Of Technology, 
Tiruchirappalli 

88 

163.
OP/CSM/1

06 

Suparna 
Bhattacharyya,  
Surya K. Pal, 

Sudipto 
Chakraborty 

A Comparative Study Of Heat 
Transfer Analysis Of Ni-P And 

Ni-P-Cu Coated Mild Steel 
(AISI-1040) Using Spray 

Cooling Mechanism 

Indian Institute 
Of Technology, 

Kharagpur 
 

89 

164.
OP/CSM/1

07 
 

Aakanksha Jain,  
Shivam Kumar 

Gautam, 
Nachiket 
Gokhale, 

Siddhartha Panda 

Flexible PANI-Tio2-Based Gas 
Sensor For NH3 Detection At 

Ambient Temperature: Sensing 
Mechanism Validation Using 

EIS Analysis 

Indian Institute 
Of Technology, 

Kanpur 
 

89 

165.
OP/CSM/1

08 

Krishna Kamal 
Hazarika,  Dr. 

Swapnali 
Hazarika 

Natural Dye Based Heat 
Sealable Biodegradable Food 

Packaging Material For 
Freshness Indication Ability 

CSIR-North East 
Institute Of 
Science And 
Technology 

Assam 

90 
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166.
OP/CSM/1

09 
Athulya O V,  Dr. 

Renjanadevi B 

Preparation And 
Characterization Of Cost 
Effective Adsorbent From 

Bone Waste 

Government 
Engineering 

College Thrissur 
Kerala 

90 

167.
OP/CSM/1

10 

Poonam Singh, 
Harsh Sharma, 

ViranchikaBijalw
an, Pankaj 

Kumar, 
Sravendra Rana 

Linseed Oil Derived Self-
Healable Anti-Corrosion 

Coatings 

University Of 
Petroleum And 
Energy Studies 

Dehradun 

91 

168.
OP/CSM/1

11 

Nabilla 
DewiSeptiani,  
Swapna Singha 
Rabha, Swathi 

Sudhakar, 
Ethayaraja Mani 

Amine-Modified Zeolite 13X 
Powder With 

Polyethyleneimine As A Solid 
Sorbent For CO2 Capture 

IIT Madras 

91 

169.
OP/CSM/1

12 

Venkateswara 
Rao Kamireddi,  
Sangharsh Kiran 

Matta, Anil 
Kumar Pampana, 

Jai Krishna 
SahithSayani, 

Design And Analysis Of 
Composite LPG Cylinders 

Jawaharlal Nehru 
Technological 

University 
Kakinada 

Andhra Pradesh 

92 

170.
OP/CSM/1

13 

Dhananjay 
Singh,  

Dr.G.L.Devnani 

Biodegradable Green 
Composites- Sustainable 

Option For Future Materials 

Harcourt Butler 
Technical 

University, 
Kanpur 

92 

171.
OP/CSM/1

14 

J B Jayasudha,  
Giriraj P, 

Banothu Manoj 
Kumar, Kartikeya 

Shukla, 
KaruppanMuthuk

umar 

Preparation Of Improved 
Tapioca Starch Based 

Biopolymer By Microwave 
Assisted Drying For Active 

Food Packaging Applications 

National Institute 
Of Technology 
Tiruchirappalli 

93 

172.
OP/CSM/1

15 

Muskan Garg,  
Anupama 

Thakur, Sanjeev 
Kumar Verma, 

Jyoti 

Comparative Energy 
Absorption Study Of PU Foam 
And It’s Composite Under Low 

Velocity Impact. 

Punjab 
University 

 

94 

173.
OP/CSM/1

16 

SavaniMirajbhai
Dineshbhai,  S.K. 
Sundar, JigishaK. 

Parikha 

Thermoresponsive Polymers 
For Drug Delivery Systems – A 

Review 

Sardar 
Vallabhbhai 

National Institute 
Of Technology, 

94 
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Surat 

174.
OP/CSM/1

18 

Omkar Singh 
Kushwaha,  

Bhavikkumar 
Mahant, Rajnish 

Kumar 

Investigation Of Synthesized 
Cross-Linked Biopolymer 

Composite For Energy Storage 
Applications 

Indian Institute 
Of Technology 

Madras, Chennai, 
India 

95 

175.
OP/CSM/1

19 

Brijesh Yadav,  
Parul Dwivedi , 
Ashwani Kumar 
Rathore , Deepak 

Srivastava 

Composite Fabrication By 
Using Nano Scale Powdered 
Cenosphere& Epoxy  Resin 

HBTU Kanpur 

95 

176.
OP/CSM/1

22 
Nidhi Shukla,   

Dr. G.L. Devnani 

Water Absorption Behavior Of 
Bamboo Fiber Reinforced 

Polymer Composites 
HBTU Kanpur 

96 

177.
OP/CSM/1

23 
Kajal Mishra,  Dr 

Shishir Sinha 

Fabrication And 
Characterization Of Moringa 
Oleifera Seed Filler As Novel 

Reinforcement In Epoxy 
Composites: Barrier And 
Interfacial Compatibilities 

Indian Institute 
Of Technology 

Roorkee 

96 

178.
OP/CSM/1

25 
Dr. Vineeta 

Gautam 

Electrochemical Sensor Based 
On Polyaniline, Mwcnts And 

Araucaria Columnaris For 
H2O2 Detection 

HBTU, Kanpur 

97 

 
BIO-SURFACTANTS, GREEN AND ECOFRIENDLY DETERGENT, CLEANERS AND PAINTS 

(DCP) 
 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

179.
OP/DCP/10

1 
 

Neela Gayathri 
Ganesan,  Martin 

Prokop, Karel 
Bouzek 

 

Microbial Surfactant Based 
Nanoemulsions For 

Sustainable Applications 
 

BITS Pilani, Goa 
 

97 

180.
OP/DCP/10

2 

Bhavikkumar 
Mahant,  Omkar 
Singh Kushwaha,  
Rajnish Kumar 

Investigations On The 
Impact Of Mild And 

Biodegradable Surfactants 
On Hythane Gas Hydrate 

Formation 

Indian Institute 
Of Technology 

Madras 

98 

181.
OP/DCP/10

3 
Biswadeep Pal,  

TarunKuamrNaiya 

Study Of Viscosity 
Reduction Of Crude Oil 
With Addition Of Green 

I.I.T Dhanbad 
 

98 
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Extract 

182.
OP/DCP/10

4 
Diksha Vats,  Vimal 

Kumar 

Bio-Surfactant Based Eco-
Friendly Oil-In-Water 

Nanoemulsions 

Indian Institute 
Of Technology 

Roorkee 
 

99 

183.
OP/DCP/10

5 

MosalaSohan 
Joshua,  

SupriyaVykuntam, 
Jagatha Nageswara 
Rao,MAkshitha , 

Meena Vangalapati 

Sodium Lauryl Sulphate 
Removal Using Perforated 

Copper Electrodes By 
Electrocoagulation 

 

Andhra 
University 

 

100 

 
DATA MINING, FAULT DIAGNOSIS AND PROCESS DESIGN (DM) 

 
S.No. Abstract 

Code 
Author(s) Title Name of 

Organization 
Page 
No. 

184.
OP/DM/10

1 

RutikMajethiya,  
Dr. Rajiv 
Srivastava 

Troubleshooting Lubrication 
Issue Of Weak Nitric Acid 

Plant: A Case Study 

Pandit Deendayal 
Energy 

University 
Gujarat 

100 

 
NEW TECHNOLOGIES FOR ENERGY CONSERVATION (EC) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

185. OP/EC/101 
Praveenkumar V,  

Omkar Singh 
Kushwaha 

Industrial Process 
Optimization To Reduce 

Carbon Emissions For Global 
Net-Zero Target: Energy 
Management In Vacuum 

Cooling Systems For 
Environmental Sustainability 

Mumbai-Indian 
Oil Campus, 

Bhubaneswar, 
Odisha 

100 

 
ENERGY STORAGE - FUEL CELL, BATTERY AND SUPERCAPACITOR (ES) 

 
 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

186. OP/ES/101 

Dr. S. 
Kalaiselvam,   

Mercy Jacquline B, 
Ameelia Roseline. 

A 

Nitrogen Doped Porous 
Carbon Electrode With Ionic 

Gel Electrolyte For 
Supercapacitive Energy 

Storage 

Anna University 
Chennai 

101 
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187. OP/ES/102 

Abdulla Sheikh, 
B.Sarva Rao, D. 

Krishna, 
D.V.Padma 

Performance Enhancement Of 
PEM Fuel Cell Using 

Enhanced Cross-Flow Split 
Serpentine Flow Field Design 

M.V.G.R. 
College Of 

Engineering (A), 
Vizianagaram 

102 

188. OP/ES/103 
Aswin 

Muraleedharan, 
Dr. Jyoti Sahu 

Design And Development Of 
Molten Salt Batteries 

NIT, 
Tiruchirappalli 

 

102 

189. OP/ES/104 
Shweta Jaiswal, 

Dr. K.Sankar 

Dynamic Modelling And 
Control Of Solid Oxide Fuel 

Cell System 

NIT Tiruchippalli 
Tamil Nadu 

103 

190. OP/ES/105 

Soukhin 
Chakraborty,  
Trina Dhara, 

Sunando Dasgupta 

Unraveling How Additives 
Can Suppress The Growth 

Dynamics Of Copper 
Electrodeposits 

I.I.T. Kharagpur 
 

103 

191. OP/ES/106 

Ann Maria Bobby,  
Dhanush Kumar A, 

Ajith Kumar P, 
Dinesh Kumar S, 

Dr.J.BVeeramalini 

Improving Biohydrogen 
Production From Brewery 
Effluent Using Microbial 
Electrolytic Cell Powered 
With Microbial Fuel Cell 

Anna University 
Chennai 

104 

192. OP/ES/107 
Nishant Beriwal, 

Anil Verma 

Vanadium Pentoxide As An 
Economical Electrolyte 

Precursor For VRFB 

Indian Institute 
Of Technology 

Delhi 

104 

193. OP/ES/108 
Utsav Dalal,   Anil 

Verma 

Highly Economical Polymeric 
Separator For Redox Flow 

Battery 

Indian Institute 
Of Technology, 

Delhi 

105 

194. OP/ES/109 

Vishnu.K,  Phani 
Teja Bankupalli, 
SumitPramanick, 

Anil Verma 

Iot Based Battery 
Management System For 

Flow Battery 

Indian Institute 
Of Technology 

Delhi 
 

105 

195. OP/ES/110 

Dr.Lakshmana 
Naik Ramavathu,   
BalaNarsaiahTum
ma, Ponniah Justin 

Hydrothermal Synthesis And 
Characterization Of Nickel 

Vanadate Nanocomposite For 
Supercapacitor And 

Photocatalytic Applications 

Rajiv Gandhi 
University Of 
Knowledge 

Technologies, 
Kadapa 

 

106 

196. OP/ES/111 Soma Banerjee 

A Comprehensive 
Investigation On SPEEK 

Based Polymer Electrolyte 
Membranes For Fuel Cells 

Harcourt Butler 
Technical 

University, 
Kanpur 

 

106 

197. OP/ES/112 
Akanksha Verma 
Soma Banerjee 

Recent Development In Bio-
Waste Derived Porous Carbon 
Electrodes For Supercapacitor 

Harcourt Butler 
Technical 

University, 

107 
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Devices Kanpur 
 

198.

OP/ES/113 
 

Diksha Praveen 
Pathak, M.S. 

Balathanigaimani, 
J. Karthikeyan, A. 

S. K. Sinha 
 

A Computational Study On 
Mo Doped Fe3N For Onsite 

Hydrogen Generation 
Through Ammonia 

Decomposition In Fuel Cells 
 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology, Jais 
U.P. 

107 

199.

OP/ES/114 
 

Aash Mohammad,  
Niyamat Ullah 
Khan, Milan 

Kumar 
 

An Energy Efficient Flow 
Field For A Scaled Up 
Vanadium Redox Flow 

Battery 
 

RGIPT, Jais 
Amethi U.P 

108 

200.

OP/ES/115 
 

Sukanya Kundu,  
Lal Mohan Kundu, 

Bishnupada 
Mandal 

 

Development Of Sulfonated 
Polyether Ether Ketone Based 

Organic-Inorganic Mixed-
Matrix Membranes For 

Proton Exchange Membrane 
In Direct Methanol Fuel Cell 

Applications 
 

IIT Guwahati 
 

108 

201.

OP/ES/118 
 

Jayaraman 
Kalidass,   

Thirugnanasamban
damSivasankar 

 

Facile, One Pot, Rapid 
Synthesis Of Magnetic 
Nanoparticles Through 

Electrochemical Technique 
For Energy Storage 

Applications 
 

NIT 
Tiruchirappalli 

 

109 

202.

OP/ES/119 
 

Shaswat 
Srivastava,   

Sanjeev Kumar 
 

Influence Of Lead Dioxide 
Deposit Properties On The 

Performance Of Soluble Lead 
Redox Flow Battery (SLRFB) 

 

Indian Institute 
Of Science, 
Bengaluru 

 

110 

203.
OP/ES/120 

 

MythiliPeparthi,  
Sanjeev Kumar 

 

Carbon Fiber Paper-Based 
Electrode For Supercapacitors 

 

IIT Delhi 
 

110 

204.
OP/ES/121 

 
Jayant Nagar 

 

High-Frequency Response 
Tio2 Nanotube Array 

Supercapacitor Electrode 
 

Indian Institute 
Of Technology, 

Delhi 
 

111 

205.
OP/ES/123 

 

Mamleshwar 
Kumar,  

TaraknathDas 

Improved Dehydrogenation 
Performance Of Reversible 
Hydrogen Storage Material 

Indian Institute 
Of Technology 

Roorkee 

111 
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 Naalh4 Using 
Additives/Catalyst 

 
206.

OP/ES/125 
 

Barsha Das,  
Sagnik Das, 

SoumyabrataTewar
y, Avijit Ghosh 

 

Efficient method for the  
extraction of lithium from 

spent Li-ion Battery 

Heritage Institute 
Of Technology 
West Bengal 

 

112 

207.

OP/ES/127 
 

Neeraj Kumar 
Yadav,   

HiralalPramanik 
 

Performance Study Of A 
DBHFC Using Laboratory 

Synthesized Physically 
Crosslink Naoh Doped PVA 

Membrane 
 

IIT(BHU), 
Varanasi 

 

112 

208.

OP/ES/128 
Khushbu Siddiqui 
HiralalPramanik 

Development Of Anode Non-
Noble Metal (Ni Based) 
Electrocatalyst For The 

Electroxidation Of Multifuels 
In Fuel Cell 

 

IIT (BHU) 
 

113 

209.

OP/ES/129 
Javed Mukhtar 

Khan 
HiralalPramanik 

Synthesis Of Sulphonated 
Polyvinyl Alcohol Membrane 

For The Use In Low 
Temperature Fuel Cell 

 

IIT(BHU), 
Varanasi 

 

113 

 
Effluent Treatment in Petrochemical and Other Chemical Process Industries (ETP) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

210.
OP/ETP/10

1 
Ananya Dey,  Dr. 
Parag R. Gogate 

Ultrasound Assisted Synthesis 
Of Fe-Tio2 And Ce-Tio2 
Catalysts And Subsequent 

Application For 
Photocatalytic, Sonocatalytic 

And Sonophotocatalytic 
Decolourisation Of Basic 

Victoria Blue Dye 

NMIMS/ICT 
Thane, 

Maharashtra 

114 

211.
OP/ETP/10

2 
Reena Singhal,   

Tripti Singh 

Utilization Of A Waste 
Adsorbent By Reusing An 
Already Used Adsorbent 

Based On Poly(Aac-AM-SH) 
Superabsorbent Hydrogels 

Harcourt Butler 
Technical 
University 

Kanpur 

114 
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212.
OP/ETP/10

3 

Ananya Saikia,  
Sudeepta Baruah, 
Riku Hazarika, 

Dr.AchyutKonwar, 
Dr. Swapnali 

Hazarika 

Biopolymer Based Mixed 
Matrix Membrane For 
Removal Of Phenolic 

Compounds From Industrial 
Wastewater 

CSIR-North East 
Institute Of 
Science And 
Technology 

Jorhat 

115 

213.
OP/ETP/10

4 

Nitin Shukla,   
Anjali Awasthi , 
Ashish Kapoor ,  
S.V.A.R Sastry 

Techniques For Removal Of 
Bisphenol-A (Bpa) From 

Water 

Harcourt  Butler 
Technical 
University 

Kanpur 
 

115 

214.
OP/ETP/10

5 
P Muthusamy 

Design And Fabrication 
Packed Bed Column And 

Adsorption Of Lead (Ii) Ions 
From Industrial Waste Water 

Using Bioadsorbent 

JCT College Of 
Engineering And 

Technology 
Tamil Nadu 

116 

215.
OP/ETP/10

6 

Ambili K 
Vignesh R, N 
Saravanan, R 

Muraleekrishnan, 
Dr S A Ilangovan 

Design And Process 
Development For Integrated 

Effluent Treatment Of 
Hydrocarbon Rich Liquid 

Effluent Blend 

Indian Space 
Research 

Organisation 
Kerala 

116 

216.
OP/ETP/10

7 

Shaik Nazia,  
MannemHymavath

i, S. Sridhar 

Study On Oil-Water 
Separation Using Different 
Ultrafiltration Membranes 

CSIR – IICT 
Hyderabad 

117 

217.
OP/ETP/10

8 

Dr. Bukke Vani,  
Shaik Nazia, B. 

Govardhan, Sajja 
S. Chandrasekhar, 

S. Sridhar 

Cost-Effective Perspective 
For The Treatment Of 

Alkaline Condensate Effluent 
From The Chloralkali 

Industry 

CSIR-Indian 
Institute Of 
Chemical 

Technology, 
Hyderabad 

 

117 

218.
OP/ETP/10

9 
Gnanavel G,   

P.Muthusamy 

Removal Of Cadmium From 
Industrial Wastewater Using 
Erythrina Variegata Seeds 

JCT College of 
Engineering & 
Technology, 
Tamil Nadu 

118 

219.
OP/ETP/11

1 

Subhash Kumar 
Sharma,  Dr. 

Rajnish Kumar 

Effects On Phase Equilibrium 
And Kinetics Of The Gas 

Hydrates Of Propane, HFC-
134a, And Their Mixture 

With Petrochemical Industry 
Effluent 

IIT Madras 

119 
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S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

220.

OP/EWM/
101 

 

Rahul 
Dnyaneshwar 

Kapre,   Kalpesh 
Shamatkar, 

R.W.Gaikwad 

Recovery Of Lithium From 
Used Mobile Phone Lithium 

Ion Batteries 
 

MGM's Jwaharlal 
Nehru 

Engineering 
College, 

Aurangabad 
 

119 

221.

OP/EWM/
102 

 

Abel T Varghese, 
Jayapradha V, 

Gowtham G, Dr. 
M Seenuvasan 

Sustainable Selective 
Leaching Of Neodymium 
Metal Ion From Computer 

Hard Disk And Other 
Electronic Hardware 

 

Hindusthan 
College Of 

Engineering And 
Technology 
Tamil Nadu 

120 

222.

OP/EWM/
103 

 

Kirubashini E,  
Asif Kassim, 

Mohammed Aslam 
Thangal, Dr M 

Seenuvasan 
 

Recovery Of Tungsten From 
E-Waste Using Leaching And 

Heat Treatment By KOH 
 

Hindusthan 
College Of 

Engineering And 
Technology 
Tamil Nadu 

120 

223.
OP/EWM/

104 
 

BibariBoro, Pankaj 
Tiwari 

 

Thermal Degradation Kinetic 
Studies Of Waste Computer 

Printed Circuit Board 
 

Indian Institute 
Of Technology, 

Guwahati 
 

121 

 
GREEN CHEMISTRY AND TECHNOLOGIES (GET) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

224.
OP/GET/1

03 
Bharti Kumari, 

Dr. Suman Dutta 

Rejuvenating And Utilising 
Exhausted Biosynthesised 

Nanoscale Zerovalent Iron As 
Catalyst In Advanced 
Oxidation Processes  . 

 

NIMS Jaipur 

121 

225.
OP/GET/1

04 

Dr.B.UmaMahesw
ari, 

Dr. V.M. 
Sivakumar & Dr. 

M. 
Thirumarimurugan 

Facile Synthesis Of Amino-
Functionalized Nano 

Cellulosic Fibrous Mat 
(NH2/CA-EC) From Plant 
Source For The Enhanced 

Removal Of Organo Arsenic 
Contaminants 

Coimbatore 
Institute Of 
Technology, 
Tamil Nadu 

122 

226. OP/GET/1 Nabila Tabassum,  Improving The Moisture Shiv Nadar 123 
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06 ShumylaMehraj,  
Nabila Tabassum,  

Yamini Sudha 
Sistla,  

Harpreet Singh 
Grewal,  

AlokeKanjilal 

Barrier And Tensile 
Properties Of Pectin Based 

Edible Films For Food 
Packaging Applications 

University 
Uttar Pradesh 

227.
OP/GET/1

07 

Dr Satyabrata 
Mishra,  N. 

Desigan, K.A 
Venkatesan, K. 
Ananthasivan 

Radiolytic Degradation 
Behavior Of Tri-Butyl 
Phosphate/N-Dodecane 

System Upon Cyclic 
Irradiation 

Indira Gandhi 
Centre For 

Atomic Research 
Tamil Nadu 

123 

228.
OP/GET/1

08 

Murugakani 
Haritha,  Dr. 

Kartikeya Shukla 

Electrochemical Reduction Of 
CO2 Using Metal Organic 

Framework As The 
Electrocatalyst 

NIT 
Tiruchirappalli 

 

124 

229.
OP/GET/1

09 

Pruthviraj Patil, 
Dr. Kartikeya 

Shukla 

Synthesis Of Polyglycerol 
Succinate And Polyglycerol 
Butanediol Succinate Using 
Microwave And Oil Bath 

NIT 
Tiruchirappalli 

 

124 

230.
OP/GET/1

10 

Aayush Mistry,  
Utsav Patel, 
Kushal Patel 

Review On Advances In 
Green Chemistry Practices 
For Sustainable Chemical 

Industry 

Pandit Deendayal 
Energy 

University, 
Gandhinagar, 
Gujarat, India 

125 

231.
OP/GET/1

11 

Syed Saim Ali,   
Aash Mohammad, 

Amit Gomey, 
Milan Kumar, 
Rakesh Kumar 

Effect Of Water On The 
Physiochemical And 

Electrochemical Properties Of  
Deep Eutectic Solvents 

 

RGIPT, Amethi, 
U.P, India 

 

125 

232.
OP/GET/1

12 

Beevi Fathima M 
T,  Dr. R. 

Anantharaj 

Solution Thermodynamic 
Properties Of 

Tetrabutylammonium 
Bromide – Glycerol With 

Aqueous Naphthol Green B 
At Varying Temperature And 

Constant Atmospheric 
Pressure 

Ssn College Of 
Engineering, 
Tamil Nadu 

126 

233.
OP/GET/1

13 

Rahber Husain 
Khan,  Mohammad 

Kamil 

Interaction Between Anionic 
Polymer Sodium 

Carboxymethylcellulose  
With Cationic Gemini 

Surfactants And Its 

Aligarh Muslim 
University, 

Aligarh 
 

126 
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Conventional Counterpart 

234.
OP/GET/1

14 

C. Hima Vamsi, A. 
Dhanush Reddy, S. 

Kalyan Sai,  Dr. 
Madhuri Pydimalla 

Novel Utilization Of 
Mushroom Mycelium For 

Sustainable Packaging 
Applications 

Chaitanya 
Bharathi Institute 
Of Technology, 

Chemical 
Engineering 
Department, 
Hyderabad 

127 

235.

OP/GET/1
15 
 

R.Raj,  Sathish.R 
Seenuvasan.K 
Thanikesh.S 

Rahul.R 
 

Production Of Cellulose From 
Sugarcane Bagasse 

 

Vel Tech 
Rangarajan 

Dr. Sanguthala 
R&D Institute Of 

Science And 
Technology 

Chennai 

127 

236.

OP/GET/1
16 
 

Diksha Yadav,  
Sachin Karki, 

MouchamBorpatra
Gohain, Pravin G. 

Ingole 
 

Fabrication Of Thin-Film 
Nanocomposite Membranes 
For Biomolecules Separation 

 

Academy Of 
Scientific And 

Innovative 
Research(Acsir) 

Jorhat 

128 

237.
OP/GET/1

17 
 

Neha Pal, 
Dr. Madhu 
Agarwal 

Green Synthesis Of Silver 
Nanoparticles Using Guar 
Gum And Investigation Of 

Their Antibacterial Activities 
 

MNIT, Jaipur 
 

128 

238.

OP/GET/1
18 
 

Radha Sachan,  
RoliPurwar, Sudhir 

G. Warkar 
 

Structural And Thermal 
Properties Of 

Photocrosslinked Poly(Ɛ-
Caprolactone) – 

Polydimethylsiloxane - 
Poly(Ɛ-Caprolactone) 

Triblock Copolymeric Films 
 

H.B.T.U. Kanpur 
 

129 

239.
OP/GET/1

19 
 

Ajeet Patel, Dr. 
Milan Kumar 

 

Green Hydrogen Production 
Using Redox Mediated 

Electrolyser 
 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology 
U.P. 

129 

240.
OP/GET/1

22 
 

N Vasumathi,   
Ajita Kumari, 
Brindha V., 

Vedaraman N., 

Development And 
Application Of Leather 

Processing Waste-Based 
Biodiesel As Flotation 

CSIR-NML 
Madras 

 

130 
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T.V. Vijaya 
Kumar, S.J. 

Gopalkrishna 

Reagent For Graphite Ore 
Beneficiation 

 
241.

OP/GET/1
23 
 

Praveen Kumar 
Solasa,  Bhatt 

Tushar Shriram, Dr 
S K Manu, R 

Muraleekrishnan, 
Dr S A Ilangovan 

 

Micro-Reactor Based Process 
Design For Synthesis Of 
Hydroxylamine Nitrate 

(HAN) – A Green Rocket 
Propellant 

 

Vikram Sarabhai 
Space Centre, 

ISRO, 
Thiruvananthapur

am 
 

130 

242.

OP/GET/1
25 
 

Krunalsinh Y. 
Chauhan,  

Taraknath Das 

Mechanistic Approach For 
Oxidative Dehydrogenation 
Of Cyclohexane And Ethane 

Over Copper Manganese 
Bimetallic Catalyst: In-Situ 
Adsorption And Reactivity 

Study 

IIT Roorkee 
 

131 

243.

OP/GET/1
26 
 

Telagareddi 
Jayanth,  Tulika 
Tanvi Dasari, 

Rajana Sai Kiran 
Venkata Rao 
Poiba, Meena 
Vangalapati 

 

Corrosion Behaviour Of Iron 
In Presence Of Aegle 

Marmelos As Green Inhibitor 
 

Andhra 
University 

 

131 

244.
OP/GET/1

27 
 

Akanksha Singh,  
Dr. Vivek Kumar 

 

Effect Of Microwave 
Blanching As A Green 

Chemistry Technique On 
Quality Of Lotus Rhizome 

Slices 

H.B.T.U. Kanpur 
 

132 

245.

OP/GET/1
30 
 

Mr. Kimshuk D. 
Desai,   Dr. Latesh 

B. Chaudhari 

Extraction Of Flavonoids 
From Tinospora Cordifolia 

Stem Using Different 
Solvents 

 
R.N.G. Patel 
Institute Of 
Technology, 

Bardoli 

133 

 
 
 

INSTRUMENTATION AND PROCESS CONTROL (IPC) 
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S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

246.

OP/IPC/10
1 

Satish Lukka V V,  
Samiran Sengupta 

(Barc),Vimal 
Kotak(Barc),Gohel 

Nilesh(Barc). 

Modelling Of Precision-
Controlled Cooling Water 

System For Resonating 
Cavity Structure Of A 

Proton Accelerator 

Bhabha Atomic 
Research Centre 

Mumbai 

133 

247.
OP/IPC/10

2 

Aratrika Ray 
Chaudhuri,    Uttam 

Raychaudhuri 

Study Of A Flow Control 
System In A Virtual 
Laboratory Set Up 

University Of 
Calcutta 

134 

248.

OP/IPC/10
3 

Kaushal Kishor 
Singh,   Amirtharaj 

K, N. 
Sivakumaran,K. 

Sankar,T.K. 
Radhakrishnan 

Controller Synthesis For A 
Turbine Boiler System 

National Institute 
Of Technology 
Tiruchirappalli 

134 

249.
OP/IPC/10

4 

Aayush Gupta,  
Prakhar Srivastava, 

Nitin Kaistha 

Fuzzy Level Control For 
Improved Quality Control In 

Chemical Plants 

Indian Institute 
Of Technology 

Kanpur 

135 

250.
OP/IPC/10

5 

Prakhar Srivastava,   
Aayush Gupta, Nitin 

Kaistha 

Reactive Divided Wall 
Column (RDWC) For 
Cumene Production: 

Synthesis, Design & Control 

IIT, Kanpur 
 

135 

251.

OP/IPC/10
6 

Dr. 
ThirunavukkarasuIn
diran,   Cyril Joseph, 
Prajwal Shettigar J, 

Brendon Terry 
D'souza, Akshay P 

Kulkarni 

Estimation Of Heat Release 
In Pilot Plant Batch Reactor 
Using Neural Networks And 

Validation Of Generic 
Model Control For A 

Polymerization Process 

Manipal Institute 
Of Technology 

Karnataka 

136 

 
MODELLING AND SIMULATION OF PROCESSES (MSP) 

 
S.No. Abstract 

Code 
Author(s) Title Name of 

Organization 
Page 
No. 

252.
OP/MSP/1

01 
 

Pooja Sahu 
 

Structure, Hydration And 
Thermodynamics Behavior Of 

Symmetric Poly(Styrene)-
Block-Poly(Methacrylic 

Acid) Diblock Copolymer In 
Salt-Free Aqueous Solution: 

A Molecular Dynamics 
Simulation Study 

Indian Institute 
Of Technology 
(IIT) Madras 

136 
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253.
OP/MSP/1

02 
 

Pratik Anilkumar 
Dave,  Isha H 
Dudhaiya And 

Dharmesh H Sur 

Primary Studies On Drug 
Molecules To Treat The 

Breast Cancer 

Marwadi 
University, 

Rajkot 
 

137 

254.
OP/MSP/1

03 
 

Vuppanapalli 
Chaitanya,  

Shankar 
Narasimhan, G. 
Venkatarathnam 

Standalone Liquid Air Energy 
Storage (Laes) Systems: A 

Review 
I.I.T. Madras 

137 

255.
OP/MSP/1

04 
 

Sunil,  Abhash 
Shukla, Rahul 
Sinha, Ajay D 

Thakur, Rishi Raj 

Modelling And Simulation Of 
An Off-The-Grid 

Temperature Controlled Unit 
 

Indian Institute 
Of Technology 

Patna 
 

138 

256.
OP/MSP/1

05 
 

Chaitanya A. 
Kavale,  Niket S. 

Kaisare, Himanshu 
Goyal 

A Multiscale Modelling 
Strategy For Monolith 

Reactors 
I.I.T. Madras 

138 

257.
OP/MSP/1

06 
 

Shiwang Vats,   
Himanshu 

Bhansali, Dr. 
Milan Kumar 

The Modeling Performance 
Curve Of A Vanadium Redox 

Flow Battery 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology 
Uttar Pradesh 

139 

258.
OP/MSP/1

07 
 

ParashmoniRajgur
u,  Monti Gogoi, 

Dr. Swapnali 
Hazarika 

CNT Based Membrane For 
Isomeric Separation Of 

DOPA And Tryptophan : A 
Study On Three Point 

Interaction 

CSIR-North East 
Institute Of 
Science And 
Technology, 

Jorhat 

139 

259.
OP/MSP/1

08 
 

Abhash Shukla, 
Sunil, Rahul Sinha, 

Ajay D Thakur, 
Rishi Raj 

Modelling And Simulation Of 
An Improvised Atmospheric 

Water Harvester 
IIT Patna 

140 

260.
OP/MSP/1

09 
 

Vandana Kumari 
Jha,   Soubhik 

Kumar Bhaumik 

Heat Transfer Analysis Of 
Compact Helical Tube Heat 
Exchanger In Cross-Flow 

Arrangement For Different 
Tube Shapes 

IIT (ISM) 
Dhanbad 

 

140 

261.
OP/MSP/1

10 
 

Ankit Bariya,  
Miraj Patel, Zoher 

Painter, Suchen 
Thakore, CG 
Bhagchandani 

CAD of Reactor of DCDA 
Converter 

 

Gujarat 
Technological 

University 

141 

262.
OP/MSP/1

11 
Yamini Sudha 

Sistla, Ashi 
Effect of Electrolyte on The 

Water Molecules Distribution 
Shiv Nadar 
Institute Of 

142 
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 Sharma Between Cathode and Anode 
For Producing Green 
Hydrogen: Molecular 

Simulation Study 

Eminence 
Deemed To Be 

University 
Uttar Pradesh 

263.
OP/MSP/1

12 
 

Bhavikkumar 
Mahant,  Omkar 
Singh Kushwaha,  
Rajnish Kumar 

Filling the Gaps in Hydrogen 
Economy by Hythane: A Gas 
Hydrate Based Storage and 

Transport Study with 
Statistical and ANN 

Modelling 

Indian Institute 
Of Technology 

Madras 
 

143 

264.
OP/MSP/1

13 
 

S.Kishore Kumar,  
D.Venkata Padma, 

R.Hemalatha, 
S.V.A.R.Sastry 

Process Simulation and 
Optimization of Dimethyl 

Ether Production from Biogas 
Using Aspen Plus 

AUCE 
Vizianagaram 

143 

265.
OP/MSP/1

14 
 

Dr.D.Venkata 
Padma,  S.Kishore 

Kumar, 
Dr.S.V.A.R.Sastry 

Simulation Studies on 
Adsorption of Chromium and 

Copper Using COMSOL 

MVGRCE 
Vizianagaram 

144 

266.
OP/MSP/1

15 
 

K.Krishnakanth,  
D.Venkata Padma, 

Abdulla Sheikh, 
P.Santosh 

Simulation Of Cumene 
Reactive Distillation Column  

Using Aspen Plus 

MVGRCE 
Vizianagaram 

144 

267.
OP/MSP/1

16 

K.Ganesh,  
D.Venkata Padma, 

K.Lakshmi 
Sanjana, 

,G.Pranathi, 
E.Swathi 

Simulation of MTBE 
Reactive Distillation Column 

Using Aspen Plus 

MVGRCE 
Vizianagaram 

 

145 

268.
OP/MSP/1

17 

Venkateswara Rao 
Kamireddi,  Girish, 

Madupalli, Jai 
Krishna 

SahithSayani 

Design and Simulation Of 
Divided Wall Distillation 

Column In The Production Of 
Dimethyl Carbonate 

Jawaharlal Nehru 
Technological 

University 
Kakinada 

145 

269.
OP/MSP/1

18 
Sana Praveen, 

Dr. Sandip Khan 

Coalescence Behavior of 
Surfactant-Laden Droplets At 

Nanoscale 

IIT Patna 
 

146 

270.
OP/MSP/1

19 

Devargya 
Chakraborty, 
Sandip Khan 

Wetting Behaviour of 
Aqueous Ionic Liquid On 

Textured Graphite Surface: A 
Molecular Dynamics Study 

IIT-Patna 
 

146 

271.
OP/MSP/1

20 

Venkateswara Rao 
Kamireddi,  Jai 

Krishna 

Measurement And Modelling 
Of Binary Vle Data Of 1-

Propanol And 1-4 Dioxane 

Jawaharlal Nehru 
Technological 

University 

147 
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SahithSayani Mixtures Kakinada 

272.
OP/MSP/1

21 

AreesQamareen,  
Mubashshir A. 
Ansari, Sanaur 

Rehman, Shahood 
S. Alam 

Parametric Study Of Outer 
Wall Obstruction On Mixing 
Performance And Flow Field 

In Curved Micro Mixer 

AMU 
Aligarh 

147 

273.
OP/MSP/1

22 

S. 
Balasubramonian,  
N. Desigan, K. A. 

Venkatesan, K. 
Ananthasivan 

Dynamic Simulations For 
Establishing Start Up And 
Shut Down Procedure Of 

Multistage Centrifugal 
Extractor Bank 

Indira Gandhi 
Center For 

Atomic Research 
Tamil Nadu 

148 

274.
OP/MSP/1

23 

Ravi Kumar Jatav,  
Ani Lawrancea, A. 

Arunagiria 

Modelling And Simulation Of 
Bio-Drying Of Municipal 

Solid Waste Under Different 
Aeration Rates 

NIT Trichy 
 

148 

275.
OP/MSP/1

24 
 

Nihal Rao,  Ashish 
K. Lele , 

Vishwanath H 
Dalvi, Ashwin W 

Patwardhan 

Cost Analysis Of The Liquid 
Organic Hydrogen Carrier 
(LOHC) Dehydrogenation 

System 

ICT Mumbai 
 

149 

276.
OP/MSP/1

25 

Selva Kumara Raja 
K,  Ananya 
Munnangi, 

Karthikeyan C, 
Anand Kumar P 

Modelling Of CO2 
Conversion And Capture 
Techniques Using Aspen 

PLUS 

IIT Madras 
 

150 

277.
OP/MSP/1

26 

Venkateswara Rao 
Kamireddi,  Siva 
Bhargavi, Vallela, 

Anil Kumar, 
Pampana, Jai 

Krishna Sahith, 
Sayani 

Evaluation Of Decline Curve 
Models For Production 

Forecasting In 
Unconventional Gas 

Reservoirs Using Matlab 

Jawaharlal Nehru 
Technological 

University 
Kakinada 

 

150 

278.
OP/MSP/1

27 

Gunjan Grover,  
Anupama Thakur, 

Shallu Gupta, 
Dinesh Pal 

Development Of Advance 
High Energetic Co-Crystal 

Punjab 
University 

 

151 

279.
OP/MSP/1

28 

Ankit Deval,  
Deepak Chauhan, 
A Padalkar, R S 

Patil, T V 
Jagadeeswar Rao 

Modellingand Simulation Of 
Temperature Control System 
For A Composite Propellant 

Mixer 

ACEM, Defence 
Research & 

Development 
Organisation, 

Nashik 
 

151 

280. OP/MSP/1 Girish Agarwal,  Modelling Of The Rajiv Gandhi 152 
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29 Dr. Karan Malik Electrocatalytic Reduction Of 
CO 2 To Syngas In COMSOL 

Institute Of 
Petroleum 

Technology 
 

281.
OP/MSP/1

30 

Shashwat 
Srivastava,  Dr. 
Nitin Padhiyar 

Comparative Study Of 
Reverse Flow Reactor And 
Plug Flow Reactor Using 

Multi-Criterion Optimization 

I.I.T. 
Gandhinagar 

 

152 

282.
OP/MSP/1

31 
 

Pooja Singh, 
Dr. ParulKatiyar,  

Dr. Harinder Singh 

Study Of Permeation 
Characteristics Of H2O, O2 

And CO2 In Poly (Lactic 
Acid) And In Their 

Composites: A Molecular 
Dynamic Simulation 

Approach 

MNNIT 
Allahabad 

 

153 

283.
OP/MSP/1

32 
 

Sowmya S,  
Dr.Yamini Sudha 

Sistla 
Dr.Ramesh Gupta 

Burela 
 

Molecular Simulation Study 
Of Metal Doped Organic 

Crystal Exhibiting 
Semiconducting Properties 

Shiv Nadar 
Institute Of 
Eminance 

Deemed To Be 
University, 

Gautam Buddha 
Nagar 

153 

284.
OP/MSP/1

33 
 

Nisha Dattatray 
Sahane,  

Dr.Shradha Tiwari 
 

Theoretical Investigations Of 
Binding Properties Of N-
Confused Porphyrins And 

Their Complexes 

Institute Of 
Chemical 

Technology 
Mumbai 

154 

285.
OP/MSP/1

34 
 

Anna Anandita,  
Mahima N 
Bontadka 
Prajna A 

 

Simulation Of Oxygen 
Dynamics In The Human 
Cornea During Piggyback 

Contact Lens Wear, Hypoxia, 
Anoxia, And Corneal 

Swelling 

Indian Institute 
Of Technology 

Jammu 

154 

286.
OP/MSP/1

35 
 

Dhaval Patel,  
Bhavikkumar 

Mahant,  
Omkar Singh 
Kushwaha,  

Rajnish Kumar 

Experimental, Modelling And 
Optimization Study On The 

Formation Of Solidified 
Natural Gas 

Indian Institute 
Of Technology 

Madras 

155 

287.
OP/MSP/1

36 
 

Shreyas Joshi,  
Narendra M Dixit 

 

Understanding CD8 T Cell 
Proliferation Using Multiscale 

Modeling 

Indian Institute 
Of Science 
Bangalore 

156 

288.
OP/MSP/1

38 
Dasika Prabhat 

Sourya,  Dr. 
Lattice Boltzmann 

Simulations For Isothermal 
BITS Pilani 
Hyderabad 

156 
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 PardhaSaradhiGv, 
Dr. Vikranth 

Kumar Surasani 

Convection – Diffusion 
Drying Of Capillary Porous 

Media 

289.
OP/MSP/1

39 
 

Pankaj Kumar 
Gupta,  Ram 

Krishna, Niranjan 
Kumar 

Computational Analysis Of 
Elbow Wear Due To High 
Concentration Slurry Flow 

Guru Ghasidas 
Vishwavidyalaya 

Bilaspur 
 

157 

290.
OP/MSP/1

40 
 

Ashutosh Sharma, 
Pankaj Kumar 
Gupta, T.V. 

Arjunan 

Modelling And Simulation Of 
Evacuated Tube Solar 

Collector In Air Heating 
Applications 

Guru Ghasidas 
Vishwavidyalaya 

Bilaspur 

157 

291.
OP/MSP/1

43 
 

Rupak Bhowmik,  
Prof. Anugrah 

Singh 
 

Optimization Of Production 
Rate To Improve Recovery 

From An Inverted Five-Spot 
Pattern In Heterogeneous 

Reservoir 

 
I.I.T. Guwahati 

158 

292.
OP/MSP/1

47 
 

Dr. 
B.Sivaramakrishna

,  Devendra 
Potnuru, M.S.N 

Murty 
 

Enhanced Temperature 
Control Of CSTR Using 

Harris Hawks Optimization 
Algorithm 

Gayatri Vidya 
Parishad College 
Of Engineering 
(Autonomous), 
Visakhapatnam 

 

158 

 
APPLICATION OF NEURAL NETWORKS IN CHEMICAL PROCESSES (NN) 

 
S.No. Abstract 

Code 
Author(s) Title Name of 

Organization 
Page 
No. 

293.

OP/NN/101 

N. Rajasekhar 
K. Kumaran 

Nagappan, T.K. 
Radhakrishnan, N. 

Samusdeen 

Modelling and Control of 
Quadruple Tank System 

Based On Recurrent 
Neural Networks 

National Institute 
Of Technology - 
Tiruchirappalli 

 

159 

294.

OP/NN/102 
 

Mr. 
YadnyeshYashawant 

Karkare 
Prof. Vivek S. Sathe, 
And Prof Abhijit R. 

Chavan 

Kinetic Study On The 
Microwave-Assisted 
Synthesis Of Propyl 

Benzoate Using 
Amberlyst-15 

Dr.BATU, 
Lonere 

Maharashtra 

159 

295.

OP/NN/104 

Charulatha G 
Gunasekar T, Barath 
G, Arun Prem Anand 

N. 

Optimization Of Sour 
Water Stripping Unit 

Using Artificial Neural 
Network-Particle Swarm 
Optimization Algorithm 

Sri Venkateswara 
College Of 
Engineering 

Chennai 

160 
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296.

OP/NN/105 

Dr. Ajita Kumari 
Alok Tripathy, N.R. 

Mandre, N. 
Vasumathi, T.V. 
Vijaya Kumar 

Neural Network Modelling 
And Sensitivity Analysis 
Of Lean-Grade Iron Ore 

Beneficiation 

CSIR-NML 
Madras Centre 

 

160 

 
NOVEL SEPARATION PROCESSES (NSP) 

 
S.No. Abstract 

Code 
Author(s) Title Name of 

Organization 
Page 
No. 

297.
OP/NSP/10

1 
Pritom Sharma,  
Ankur Agrawal 

Study Of Uranium Recovery 
From Raffinate Using TBP As 

Extractant Through ELM 
Technique 

Bhabha Atomic 
Research Center 

Mumbai 

161 

298.
OP/NSP/10

2 

Varun Upadhya,  
Hari Om Hari, 
Biswajit Sarkar 

Cross-Flow Micellar 
Enhanced Ultrafiltration For 
Simultaneous Removal Of 

Crystal Violet And Methylene 
Blue From Aqueous Solution: 
Threshold Flux And Critical 

Flux 

GGS 
Indraprastha 
University, 

Dwarka 

161 

299.
OP/NSP/10

3 

K. Shyam Sundar, 
Rames Chandra 

Panda  
K.C. Velappan 

Process Intensification And 
Design For The Separation Of 

Components From Crude 
Fatty Acid Mixtures 

CSIR- Central 
Leather Research 
Institute, Adyar, 

Chennai 

162 

300.
OP/NSP/10

4 

Kashyap Pandya,  
Kaushik Nath, 

Vinay Patel 

Study Of Permeate Flux And 
Rejection Of Sodium 

Lignosulfonate Across 
Surface Modified 

Ultrafiltration Membrane 
With Graphene Oxide 

Nanoparticles And Single 
Walled Carbon Nanotubes 

GCET 
Gujarat 

162 

301.
OP/NSP/10

5 

P.K.Burnwal,   
Md. OayesMidda, 

S.P.Chaurasia 

Preparation And 
Characterization Of 

Synthesized Novel Hybrid 
Membrane (PVDF-PTFE) 

And Its Application In 
Ethanol Separation Using 

VMD 

MNIT Jaipur 
 

163 

302.
OP/NSP/10

6 

Manjunath S. P., 
Lakshmi S., 

Madhusoodana C. 

Carbon Dioxide Absorption 
In Hollow Fibre Membrane 

Contactor 

SiddagangaInstitu
te Of 

Technology, 

163 
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D. Tumkauru 
Karnataka 

303.
OP/NSP/10

7 
Monti Gogoi,  Dr. 
Swapnali Hazarika 

Functionalized Multi-Walled 
Carbon Nanotube Thin-
Layered Hollow Fiber 

Membrane For 
Enantioselective Permeation 

Of Racemic Β-Substituted-Α-
Amino Acids 

 

CSIR-North East 
Institute Of 
Science And 
Technology 

Jorhat 

164 

304.
OP/NSP/10

8 

Hrishikesh 
Sarmah,  Dr. 

Swapnali Hazarika 

Cellulose Acetate Blended 
Poly (Vinylidene Fluoride) 

PVDF Membrane With Ionic 
Liquid And Their 

Hydrophilicity Measurement 
For Treatment Of Textile 

Industry Waste 

CSIR-North East 
Institute Of 
Science And 
Technology 

Jorhat 

165 

305.
OP/NSP/10

9 

Alimpia Borah,  
Dr. Swapnali 

Hazarika 

Preparation And Performance 
Evaluation Of Thin Film 

Nanocomposite Polyamide 
Membranes For Selective 

Separation Of Tea Catechins 

CSIR-North East 
Institute Of 
Science And 
Technology 

Jorhat 

165 

306.
OP/NSP/11

0 
Prarthana Bora,  

Swapnali Hazarika 

Amine Functionalized 
Nanocrystal Reinforced 

Nanocomposite Membrane 
For Selective Separation Of 

CO2 Over N2 

CSIR- North East 
Institute Of 
Science And 
Technology, 

Jorhat 

166 

307.
OP/NSP/11

1 

Akhil Ranjan 
Borah,  Monti 

Gogoi, Dr. 
Swapnali Hazarika 

Adsorptive Separation Of 
Racemic Alanine By 

Nanocomposite Membranes 
With Chiral Selector 

CSIR- North East 
Institute Of 
Science And 
Technology, 

Jorhat, Assam 
 

166 

308.
OP/NSP/11

2 

Meenakshi Yadav 
Sushant Upadhyay 

, Kailash Singh 

Effect Of Polymer 
Concentration On The 

Morphology Of Hydrophobic 
Flat Sheet PVDF Membrane 

And Its Performance On 
Vacuum Membrane 

Distillation 

MNIT, Jaipur 
 

167 

309. OP/NSP/11
3 
 

Manoj Udasi,  
M.Balamurugan, 

SvnAyyappa, 

Hold Up And Weir 
Coefficient Studies In 40mm 
Diameter Annular Centrifugal 

IndiragandhiCent
er For Atomic 

Research 

167 
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Kinkar Mandal, 
K.Rajan, K. 

Ananthasivan 
 

Extractor 
 

Tamil Nadu 

310.
OP/NSP/11

4 
 

Deepakraj Yadav, 
Harsh Pathak,  

ZeenatArif 
 

Removal Of Hexavalent 
Chromium Using Developed 

Low-Cost Ultrafiltration 
Membrane 

 

HBTU 
Kanpur 

168 

311.
OP/NSP/11

5 
 

Sneha Agarwal, 
Vishal Singh,   
Adarsh Kumar 

Arya 
 

Application And Challenges 
In Membrane Technologies 
For Hydrogen Separation 

 

HBTU 
Kanpur 

168 

312.

OP/NSP/11
6 
 

Sachin Karki,  
MouchamBorpatra

Gohain, Diksha 
Yadav, Pravin G. 

Ingole 
 

Novel Polymeric Thin-Film 
Nanocomposite Membrane 

Preparation For Heavy Metal 
Ions Removal 

 

Academy Of 
Scientific & 
Innovative 
Research 

Jorhat 

169 

313.
OP/NSP/11

8 
 

Sk Amir Ali,   
Sonali Sengupta 

 

Pervaporative Separation Of 
Thiophene Using PDMS/ 

Modified Alumina Composite 
Membrane 

 

IIT Kharagpur 
 

169 

314.

OP/NSP/11
9 
 

RutujaBhoje,  
Asim K.Ghosh, 

Parag R. Nemade 
 

Enhanced Flux Thin-Film 
Composite Seawater Reverse 

Osmosis Membrane By 
Incorporation Of Sulfonated 
Graphene Oxide In Support 

Layer 
 

Institute Of 
Chemical 

Technology 
Mumbai 

170 

315.

OP/NSP/12
0 
 

Kanaga Lakshmi 
R,  Niranjana S,  

Harish Kumar M,  
Manoj Kumar K,  

Dr Vivek M S 
 

Sustainable Approach In 
Removal Of Bisphenol A 
Using Eutectic Solvents: 

Experiments And Solution 
Thermodynamic Feasibility 

 

Hindusthan 
College Of 

Engineering And 
Technology 
Tamil Nadu 

171 

316.
OP/NSP/12

1 
 

MohdAurifSherguj
ri, 

Atta Ullah Kaleem, 
Piyush Kumar, 
Anju Chadha, 

A Comparative Study On 
Extraction Of Quercetin From 

Dry Scales Of Onion By 
Using Different Extraction 

Methods And Their Isolation 

Indian Institute 
Of Technology 
(IIT) Jammu 

 

171 
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Gaurav Ashok 
Bhaduri 

 

And Separation By Using 
Chromatography. 

 
317.

OP/NSP/12
2 
 

BadhrachalamNark
uti, 

Shaik Nazia, S. 
Sridhar 

Purification Of Phosphoric 
Acid To Pharmaceutical 
Grade Through Novel 
Separation Techniques 

 

CSIR - IICT 
Hyderabad 

172 

318.

OP/NSP/12
3 
 

ManideepPabba, 
Aarti Tallam, 
Shyamsunder, 
Sundergopal 

Sridhar 
 

Ultra Purification Of 
Methanol From Commercial-
Grade To Electronic-Grade 
Using Hybrid Membrane 

Technology 
 

CSIR-Indian 
Institute Of 
Chemical 

Technology 
Hyderabad 

172 

319.

OP/NSP/12
4 

Remya Murali 
S.Ganesh, Rahul 
Trika, N.Desigan, 

R.Rajeev, K.A. 
Venkatesan*, 

K.Ananthasivan 

Thermodynamics And 
Equilibrium Studies On 
Removal Of DBP From 
Alkaline Streams Using 
Adsorption Technique 

 

Indira Gandhi 
Centre For 

Atomic Research, 
Kalpakkam 
Tamil Nadu 

173 

320.

OP/NSP/12
5 

Chintan K. Modi 
Dr. Milind H 

Joshipura 

The Design And Optimization 
Of Extractive Distillation For 

Separating The Benzene-
Cyclohexane Binary 

Azeotrope Mixture Using 
Green Solvent 

 

Nirma University 
Gujarat 

173 

321.

OP/NSP/12
6 

Sachin Kumar 
Viswakarma, 

Keshav Kumar, 
Rahul Sharma, 

And Rajesh Kumar 
Upadhyay 

Preparation, Testing, And 
Stability Of Pd60Cu40/ 
Al2O3 Membrane Using 

Electroless Pore Plating For 
Hydrogen Separation At Low 

Temperature 

IIT (BHU) 
Varanasi 

174 

322.
OP/NSP/12

9 
Neelesh Nandan,  
Jose V Parambil 

Crystallization Of 
Acetaminophen Form-II 

Through Continuous Slug 
Flow Crystallizer 

Indian Institute 
Of Technology 

Patna 

174 

323.

OP/NSP/13
1 

Sathish R,   
Santosh Deb 

Barma 

Microwave-Assisted 
Chemical Leaching Of High-

Ash Indian Coal 

CSIR-Institute Of 
Minerals And 

Materials 
Technology, 
Bhubaneswar 

175 

324. OP/NSP/13 Santosh Deb Demineralisation Study On CSIR-Institute Of 175 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

xliv 
 

2 Barma,   Jasmin 
Priya; R Sathish 

Pre-Processed Coal For Ultra 
Clean Coal Production 

Minerals And 
Materials 

Technology, 
Bhubaneswar 

325.

OP/NSP/13
3 

Abhishek Anand, 
Prof. Rajesh 

Kumar Upadhyaya 

Separation Of Hydrogen 
From Pd-Cu/Α-Al2O3 Based 
Membrane Prepared By The 
Hybrid Method Magnetron 
Sputtering And Targeted 
Electroless Pore Plating 

IIT BHU 

176 

 
NANO TECHNOLOGY AND NANO SCIENCE (NT) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

326. OP/NT/101 Rajni Bala Talwar 

Synthesis, Kinetics Of Nano 
Copolymer Ion Exchange 

Membrane Used In 
Electrodialysis And Its 

Applications 

Council Of 
Scientific And 

Industrial 
Research-

Institute Of 
Himalayan 
Bioresource 
Technology 
Himanchal 

Pradesh 

176 

327. OP/NT/102 
Yogendra 

Yadawa,  Dr. Amit 
Ranjan 

Sio2 Particles Prepared From 
PDMS With Potential Use As 

A Viscosity Enhancer 

RGIPT Amethi, 
Uttar Pradesh 

177 

328. OP/NT/103 LakshayVashishtha 

Cavitation Assisted 
Formulation Of Nano-Carriers 

For Controlled Delivery Of 
Poorly Soluble Drugs 

BVCOE NM, 
Mumbai 

University 

178 

329. OP/NT/104 
Bhuvanesh M,  

Ameelia Roseline 
A, Kalaiselvam S 

Synergistic Effect Of 
Graphene Oxide In Polymer 

Flooding With Surfactant For 
Enhanced Oil Recovery 

AC Tech 
Campus, 

Anna University, 
Chennai 

 

178 

330. OP/NT/105 
Vivek Chaudhary,  

Prof. Sri 
Sivakumar 

Dynamics Of Temperature 
Tuned Orange Emission In 

Mn-Doped In Zns-Cdse Janus 
Coupled Quantum Dot 

Indian Institute 
Of Technology, 

Kanpur 
 

179 

331. OP/NT/106 
Namrata Pachauri,  

Prof. Sri 
Enhanced Luminescence Of 
Trivalent Europium Ions In 

Indian Institute 
Of Technology, 

179 
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Sivakumar Tungsten Oxide 
Semiconductor Nanomaterials 

Kanpur 
 

332. OP/NT/107 
Shalaka Sanjiv 

Mohire, 
Ganapati D. Yadav 

Selective Synthesis Of P-Tert-
Butylcyclohexanol From P-

Tert-Butylphenol Over 
Bimetallic Ru-Ni@RGO 

Institute Of 
Chemical 

Technology, 
Mumbai 

180 

333. OP/NT/108 

DakshitaSnud 
Sharma,  

VrahantNagoria, 
Dharitri Rath 

Multi-Walled Carbon 
Nanotube Assisted Detection 

Of Non-Small Cell Lung 
Cancer Biomarker 

Indian Institute 
Of Technology, 

Jammu 

180 

334. OP/NT/109 
Velu Prasath R,  

Dr. 
Veeramalini.J.B 

High Throughput Tumor 
Applications Of Piperidine 
Derivative Using Lock And 

Key Model Method 

Vel Tech High 
Tech College 
Tamil Nadu 

181 

335. OP/NT/110 
Dr. Sabyasachi 

Pramanik 

Surface Complexed Quantum 
Dot: White Light Emitter And 

Sensor 

Assam Energy 
Institute (Center 
Of Rajiv Gandhi 

Institute Of 
Petroleum 

Technology), 
Assam 

181 

336. OP/NT/111 
Bijay Yadav,  

Deepak Raj Yadav 

Conversion Of Carbon 
Dioxide Into Specific 

Hydrocarbons Using Titanium 
Oxide Nanotubes 

Harcourt Butler 
Technical 
University 

Kanpur 

182 

337. OP/NT/112 
Sneha Singh,  Prof. 

Sri Sivakumar 

PDMS Nanoparticles 
Mediated Sirna Delivery For 

Breast Cancer Therapy 

Department Of 
Chemical 

Engineering, 
Indian Institute 
Of Technology, 

Kanpur 

182 

338. OP/NT/113 
A V Narasimha 

Swamy,  R Srinu 
Venkat Rao 

Studies On Green Synthesis 
Of Silver Nanoparticles 
Mediated By Ocimum 

Sanctum. 

JNTU Anantapur 
 

183 

339. OP/NT/114 

Sriniwas Panda, 
Leevan Rajendran, 
Sojan P, Reshmi S, 
Thomson M Jacob 

Study On Shelf Life 
Enhancement Of Fine Grade 
Propellant Oxidizer Using 

Nano Fumed Silica 

VSSC, ISRO 
Kerala 

 

183 

340. OP/NT/115 

Satadru 
Chakrabarty,  
Gayatri Joshi, 

Anupma Thakur, 

Nanosheets Derived From 
Titanium Diboride And Their 

Novel Nano Constructs: 
Investigations Into 

Indian Institute 
Of Technology, 

Gandhinagar 
 

184 
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SaumyakantiKhatu
a, Kabeer Jasuja 

Establishing A 
Multifunctional Nanomaterial 

341.

OP/NT/116 

DhruvkumarBharat
bhai Patel, Dr. 

Swambabu 
Varanasi 

Low-Energy Production Of 
Nanocellulose Fibres From 

Grass 

Department Of 
Chemical 

Engineering, 
Indian Institute 
Of Technology, 

Kharagpur 

184 

342.

OP/NT/118 

N P Devakumar,  
Prof. 

Dr.JitendraSangwa
i 

Implication Of Engineered 
Nanoparticle Low Salinity 

Solution Towards The 
Wettability Alteration Of 

Mineral Surface 

IIT Madras 
 

185 

343.

OP/NT/119 

Amit Kumar Soni, 
Dr. S. M. Abbas, 

Dr. Rajesh Katiyar, 
Dr. Ashish Dubey, 

Shri R.K. Jain 

Exfoliated Graphite 
Nanoplatelets Incorporated 

Functional Polymer 
Composites For Stealth 

Application 

Defence 
Materials And 

Stores Research 
And 

Development 
Establishment, 
Kanpur, India 

185 

344.

OP/NT/122 

B Govardhan,  
Premanath , 

Sridhar 
Sundergopal 

Cu-Based MOF Synthesis 
And Its Incorporation In 

Membrane For Separation 
Techniques 

CSIR IICT 
ACSIR, 

Hyderabad 
 

186 

345.

OP/NT/123 
Monika Kumari,  

Natish Kumar, Dr. 
Ravi Kumar Arun 

Study Of Protein Corona 
Formation On Gold 

Nanoparticles In 
Microfluidics Channel 

Department Of 
Chemical 

Engineering, 
Indian Institute 
Of Technology-

Jammu 

187 

346.

OP/NT/124 

Ashish Bhagat,  
Akhil Kokkiripati, 
Bhaskar Bhaduri 

 

Synthesis Of Novel Silver 
Nanoparticles Immobilized 
On Nickel Ferrite/Oxidized-

Graphite Matrix For The 
Effective P-Nitrophenol 
Reduction In Aqueous 

Solution 

Indian Institute 
Of Technology 

Kharagpur 
 

187 

347.

OP/NT/125 

Anshul Rasyotra, 
Anupma Thakur, 
RavirajMandalia, 

Raghavan 
Ranganathan, 
Kabeer Jasuja 

Surfactant-Assisted 
Exfoliation Of Metal Borides 

Into Minimally 
Functionalized Nanosheets 

IIT Gandhinagar 
 

188 
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348.

OP/NT/126 

T. Adhitiyan, S. 
Gubendhiran, S. 

Sathya Narayanan, 
V. Lokesh,  

S. 
Sivarathnakumar, 

K. Dhanaraj 

Biogenesis Of Ag-Doped And 
Zn-Doped 

Nanohydroxyapatite  Using 
Cardiospermum Halicacabum 

Leaf Extract For Medical 
Applications 

Arunai 
Engineering 

College 
Tamil Nadu 

188 

349.

OP/NT/127 

Chandan Vasudev 
S,  Keerthana G, 

Chandan V, 
Thanuja M, Sangly 
P Srinivas, Sudhir 

H Ranganath. 

Fusogenic Liposome-Coated 
Nanoparticles For Rapid 

Internalization Into Donor 
Corneal Endothelium 

Towards Prophylactic Drug 
Delivery 

Siddaganga 
Institute Of 
Technology 
Karnataka 

189 

350.

OP/NT/128 

S. Sathya 
Narayanan, V. 

Lokesh, T. 
Adhitiyan, S. 

Gubendhiran, A. 
Vinoth Arulraj,  

R. Praveen kumar, 
K. Dhanaraj 

A Comparative Study Of 
Green Synthesized Siver And 
Zinc Doped Hydroxyapatite 

Using Canna Indica Leaf 
Extract For Bone Apatite 

Application 

Arunai 
Engineering 

College 
Tamil Nadu 

190 

351.

OP/NT/129 

Debjyoti Roy, 
GangaramUdugiri 

H S, Sudhir H. 
Ranganath 

Fluorescent Dye-Loaded 
Nanoliposomes For Sensitive 
And Rapid Sensing Of Wide 

Ranging Osmolarities In 
Bioreactors 

Siddaganga 
Institute Of 
Technology 
Karnataka 

190 

352.

OP/NT/130 

V Kranti Raj 
Sameer,  P. 

Srinivasa Subba 
Rao, Ishita Sarkar, 
Sanjukta Zamindar 

Thermophysical And 
Morphological Properties Of 
Hybrid Nanoparticles And 

Nanofluids Using Al2o3-Cuo 
In Ethylene Glycol + De-

Ionized Water 

CSIR-Central 
Mechanical 
Engineering 

Research 
Institute, 
Durgapur 

 

191 

353.

OP/NT/131 
 

BhagyashriGaykw
ad,  Anupma 

Thakur, Kabeer 
Jasuja 

Ball Mill-Assisted Scalable 
Method To Synthesize Multi-

Layer Thick Nanosheets 
Derived From Titanium 

Diboride (Tib2) 

Indian Institute 
Of Technology, 

Gandhinagar 

191 

354.

OP/NT/132 
 

Bharathidasan 
Kanniappan,  
Naveen M, 

PerarasuThangavel
u 

Green Synthesis Of Silver 
Nanoparticles From Residual 

Biomass Of Spirulina 
Platensis And Its Applications 

 

Anna University 
Chennai 

 

192 
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355.

OP/NT/133 
 

Nikita Tyagi,  
Venugopal 
Santhanam 

 

Understanding The Effect Of 
Substrate Porosity On SERS 

Signal 

Indian Institute 
Of Science 
Bengaluru, 
Karnataka 

192 

356.
OP/NT/134 

 

Mohammad Anzar 
Hussain,  

Raghvendra Gupta 

Continuous Hydrothermal 
Synthesis Of Carbon 

Quantum Dots In Helical 
Microreactors. 

IIT Guwahati 

193 

357.
OP/NT/135 

 

KolluruSreeManas
wini,  N. Chitti 

Babu, Y. Bhavani 
 

Green Synthesis Of Zinc 
Oxide Nanoparticles And Its 

Adsorptive Studies On 
Removal Of Congo Red Dye 

Andhra 
University 

 

193 

358.

OP/NT/136 
 

Shekhar Kumar,  
Dr. Jayanta 
Chakraborty  

Dr. Nitai Chandra 
Maji 

Continuous Synthesis Of 
Copper Nanowires For 
Nanofluid Applications 

Department Of 
Chemcial 

Engineering, IIT 
Kharagpur 

194 

359.

OP/NT/138 
 

Venkata Satya 
Srinivas Chava,  V. 

S. 
DhruthiBoddapati, 

Beera Sushma 
Ray, Pulipati King, 
Meena Vangalapati 

Synthesized Titanium Doped 
Activated Carbon 

Nanoparticles And Its 
Application For The Removal 

Of Dicofol 

Andhra 
University 

194 

360.

OP/NT/140 
 

RamkiranBonu,  
BandelaSowjanya, 
SK. Yusuf Shajid 

babu, Pulipati 
King, Meena 
Vangalapati 

Zinc Oxide Nanoparticles 
Synthesized For The Removal 

Of Alizarin Red S Dye 

Andhra 
University 

 

195 

361.

OP/NT/142 
 

Devina Ratnam,  
Dr. S.K Bhaumik 

Chemically Modified 
Anticorrosive Hierarchical 

Textured Surface With 
Enhanced 

Superhydrophobicity 

I.I.T. Dhanbad 

195 

362.

OP/NT/143 
 

Sushree Sangita 
Dash,  

SrirangamSiripoth
u, Bhatt Tushar 

Shriram, R 
Muraleekrishnan, 
Dr S A Ilangovan 

Carbon Nanotube Based 
Conductive Polymer 

Composite 

ISRO 
Trivandrum 

196 
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363.

OP/NT/149 
 

Jashodhara 
Banerjee, 

Diptanshu Biswas, 
Sayak Bose, Dr. 

Avijit Ghosh 

Effect Of Size Alteration On 
Quantum Dot Sensitized Solar 

Cells 

Department Of 
Chemical 

Engineering, 
Heritage Institute 
Of Technology, 

Kolkata 

197 

 
DIGITIZATION AND AUTOMATION IN CHEMICAL PROCESS INDUSTRIES(OA) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

364.

OP/OA/102 

S. 
Balasubramanian,  

N. Desigan, K. 
A.Venkatesan, K. 

Ananthasivan 

Dynamic Simulation Study 
On The Effect Of Flow 
Pulsation In Stripping 

Process Of Fast Reactor 
Fuel Reprocessing 

Indira Gandhi 
Center For 

Atomic Research 
Tamil Nadu 

197 

365.

OP/OA/103 

Shivam Singh,   
Anand Singh, 

Ashish Kapoor,  
Rajesh Katiyar, 

Pankaj Kumar Lodhi 

Application Of Python In 
Image Analysis For 

Microfluidic Colorimetric 
Sensors 

Harcourt Butler 
Technical 
University 

Kanpur 

198 

366.

OP/OA/104 
Pradip 

PundlikWadje, 
R.W.Gaikwad 

Studies On Direct Contact 
Membrane Distillation In 

Dairy Industry 

Dr. Babasaheb 
Ambedkar 

Technological 
University 

Maharashtra 

198 

367.

OP/OA/106 
Saurabh Tupe,   

Sabyasachi Mondal, 
Parag Kanthale 

Efficiency Improvement In 
Multi-Stage Flash 

Evaporator: Digitalization 
Approach 

Aditya Birla 
Science & 

Technology 
Company, 

Maharashtra 

199 

 
UTILIZATION OF PLASTICS AND POLYMERIC WASTE (PPW) 

 

S.No. Abstract 
Code 

Author(s) Title Name of 
Organization 

Page 
No. 

368.
OP/PPW/1

01 

Swati Dubey,   
Avanish Kumar, 

Swati Dubey, Vivek 
Dafda 

Co-Pyrolysis Of Biomass 
Waste And Plastic Waste 

For The Production Of 
Pyrolytic Oil: A Review 

Marwadi 
University 

Gujarat 

199 

369.
OP/PPW/1

02 

ChinmoyBhuyan, 
Dr. Achyut Konwar, 

Dr. Swapnali 

Waste Material Based 
Hybrid Polymeric 

Membrane For Removal Of 

CSIR-North East 
Institute Of 
Science And 

200 
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Hazarika Organic Contaminants From 
Wastewater 

Technology, 
Jorhat 

370.
OP/PPW/1

03 

M. Hemanth,   B. 
Anjali, M. Revanth, 

B. Tejaswini 

Synthesis Of Stimuli-
Responsive Pectin Based 

Smart Hydrogels 

JNTU  
Hyderabad/Telan

gana 

200 

371. OP/PPW/1
05 

Gaurav Kumar, Dr. 
Anand Bharti 

Depolymerization Of Mixed 
PET Into Terephthalic Acid 

BIT Mesra 
Ranchi 

201 

372.
OP/PPW/1

09 

Dr. Sameer Vyas,  
Dr.Neetu Singh  

Dr.NeelamPhougat 

Use of Plastic waste as 
Construction Material- A 

Review 

Central Soil And 
Materials 

Research Station 
New Delhi 

201 

 
RENEWABLE & ALTERNATIVE ENERGY/FUELS (RAE) 

 
S.No. Abstract 

Code 
Author(s) Title Name of 

Organization 
Page 
No. 

373.
OP/RAE/1

01 
 

Prof SkMasud 
Hossain,  Prof N 
Anantharaman 

Modeling Of 
Biomethanation Of Leather 
Industry Waste Waters In 

Three Phase Fluidized- Bed 
Bioreactor 

Aligarh Muslim 
University, 

Aligarh 

202 

374.
OP/RAE/1

02 
 

Khushal Pambhar,  
Aryan Solanki, 

DevubhaSumaniya, 
Mitesh Vadgama, 

Avanish Kumar And 
Swati Dubey 

Experimental Investigation 
For Bioethanol Production 
From The Fermentation Of 

Sugarcane Juice 

Marwadi 
University 

Gujarat 

203 

375.
OP/RAE/1

03 
 

Ravindra Kumar, 
Anup Kumar 
Sadhukhan 

Comparative Experimental 
Study On Catalytic Pyrolysis 

Of Waste Polypropylene 
With Zeolite And Kaolin 

Catalyst 

National Institute 
Of Technology, 

Durgapur 

203 

376.
OP/RAE/1

04 
 

Niyamat Ullah 
Khan,  Maharshi 

Yadav,  
Milan Kumar 

Study The Design And 
Fabrication Of Membrane-
Less Electrolyzer For H2 

Production 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology 
(RGIPT), 
Amethi. 

204 

377.
OP/RAE/1

05 
 

Chandamita 
Goswami,  Dr. G. 

Velvizhi 

CO2 Sequestration For The 
Production Of Bioethanol 

Using Microbial 
CatalyzedBioelectrochemica

l Systems 

VIT, Vellore 
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OP/RAE/1

06 
 

Mayank Bhardwaj,  
Pooja Thakur 

Sustainable Energy For 
Green Propellant 

 
NIT Hamirpur 
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OP/RAE/1

07 
 

MadhavaiahNalabal
a,  SrikantaDinda 

Analysis Of Heat Sink And 
Coking Properties Of Newly 

Developed Hydrocarbon 
Fuels Under Supercritical 

Conditions 

Birla Institute Of 
Technology And 

Science - 
PilaniSikandraba

d 

205 

380.
OP/RAE/1

08 
 

TchummegneKoua
m Ida,  Prof. 

Bishnupada Mandal 

Performance Improvement 
Of Microbial Fuel Cell 
(MFC) Through Anode 

Electrode Modification: A 
Review 

Indian Institute 
Of Technology 

Guwahati 
 

206 

381.
OP/RAE/1

09 
 

Gautham Jeppu, 
MuthukumaranPonn
urangam, Gautham 

P. Jeppu, 
Ananthkrishnan 
Mohan, Kewal 
Roshan Ezra 

Biogas Energy Potential In 
India From Food Waste And 

MSW 
 

Manipal Institute 
Of Technology 
(MIT), Manipal 

 

207 

382.
OP/RAE/1

10 
 

Ajeet Kumar 
Prajapati,  Deepak 

Dwivedi,   
Rakesh Kumar 

Application Of 
Nanoparticles For 

Enhancement Of Fuel 
Properties Of Jatropha-

Derived Biodiesel 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology Jais 
U.P. 

207 

383.
OP/RAE/1

11 
 

Srinithi, 
G.Namritham,R.Kee
rthiga,Dr.M.Thirum

arimurugan 

Novel Production Of Fatty 
Acid Methyl Ester From 
“MurrayaKoenigii” By 

Double Step Esterification 
And Comparative Study Of 
Physicochemical Properties 

Coimbatore 
Institute Of 
Technology, 
Coimbatore 

 

208 

384.
OP/RAE/1

12 
 

Nabanita Ghosh, 
Gopinath Halder 

Production Of Biodiesel 
From Waste Cooking Oil 

Using Ionic Liquid By Two-
Stage Catalytic Process 

National Institute 
Of Technology 

Durgapur 

208 

385.
OP/RAE/1

13 
 

Keerthiga.R,  
Dr.M.Thirumarimur

ugan, J.Srinithi 

A Novel Feedstock In Situ 
Transesterification Of 
“Solanum Torvum” To 
Fame Using Co-Solvent 

Method. 

Coimbatore 
Institute Of 
Technology, 
Coimbatore 

 

209 

386.
OP/RAE/1

14 
 

Harshit Rastogi,  
Sumit Singh, 
ZeenatArif 

Syn Gas Production By 
Underground Coal 

Gasification Method. 

Harcourt Butler 
Technical 

University, 

209 
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387.
OP/RAE/1

15 
 

Bhupendra Kumar,  
Dr. V.S. Sistla, 

Dr. G.K. Agrahari 

Catalyst Preparation For 
Biomass Gasification-A 

Systematic Approach 
 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology, Jais 

210 

388.
OP/RAE/1

16 

Shrishma,  S 
Manna,SKSatpati, 

AK Singh 

Enhancement Of Filtration 
Characteristics Of SDU In 
Nitric Acid Media With 

EDTA 

BARC Mumbai 

210 

389.

OP/RAE/1
17 

Akash More, Sudhir 
Yadav, Abhijeet 
Bankar, Sagar 

Dahake, Abhishek 
Dhekane 

Ethanol Production With 
Cost Optimization From 

Indian Millet Grains 

MGM’s 
Jawaharlal Nehru 

Engineering 
College 

 

211 

390.
OP/RAE/1

18 

Srishti Sridhar, Aarti 
Atkar, Bukke Vani, 

M.Madhumala 

Isolation Of Lithium Ions 
For Battery Applications 
Using A Two Chamber 
Electro Dialysis System 

CSIR-IICT 
Telangana 

211 

391.
OP/RAE/1

20 
Rajeev Kumar 

Thermodynamic Study And 
Optimization Of Biogas 

Reforming Processes 

IIT Kanpur 
 

212 

392.

OP/RAE/1
21 

Amit Kumar 
Verma,  Prerna 

Tripathi, Zahoor 
Alam 

Enhanced Photocatalytic 
Production Of Oxygen By 
Nitrogen Doped Graphene 

Oxide Nanospheres 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology 
U.P. 

213 

393.
OP/RAE/1

22 

Sagarkumar Yogesh 
Dhanuskar,  S. N. 
Naik, K. K. Pant 

Production Of Castor Oil 
Derivatives Via A Alkali 

Fusion Of Castor Oil Methyl 
Esters 

I.I.T. Delhi 

213 

394.

OP/RAE/1
23 

Prerna Tripathi,  
Amit Kumar Verma, 

A. S. K. Sinha, 
Shikha Singh 

Stepping Towards A 
Successful Acidic 

Electrolyser World With 
The Development Of A 
Free-Standing, Three-

Dimensional (3D) Reduced 
Graphene-Non-Noble 

Tungsten Oxide Electrode 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology 
U.P. 

214 

395.

OP/RAE/1
24 

Vishwender Pratap 
Singh,   Manyata 
Gupta, Aradhana 

Srivastava 

Biodiesel (B100) Production 
From Lipid Synthesised In 

Scenedesmus Obliquus And 
Chlorella Pyrenoidosa 

Guru Gobind 
Singh 

Indraprastha 
University 

Dwarka 

214 
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396.

OP/RAE/1
25 
 

Naman Srivastava,  
Dr. Madhu Agarwal, 
Dr. Rajeev Kumar 

Dohare 

Synthesis Of The Catalysts 
For Hydrogen Production 

From The Methanolysis Of 
The Sodium Borohydride 
From Home Made Waste 

Green Tea Leaves 

MNIT Jaipur 
 

215 

397.
OP/RAE/1

27 
 

Nisha Rathi,  
Taraknath Das 

Catalytic Reforming Of 
Biomass (Cellulose) By 

Pyrolysis For The 
Production Of Hydrogen-

Rich Syngas 

Indian Institute 
Of Technology 

Roorkee 

215 

398.
OP/RAE/1

28 

Sanket Deepak 
Singare,  Ashish 

Unnarkat 
Valorization Of Glycerol 

Pandit Deendayal 
Energy 

University 
Gandhinagar 

216 

399.

OP/RAE/1
29 

Akanksha Singh 
Rajput,  Dr. 

Taraknath Das 

Production Of Syngas By 
Methane, Ethane And 

Propane Dry Reforming 
Over Ni0.75Ce1-

Xfex/Al2O3 Catalysts 

IIT Roorkee 

216 

400.
OP/RAE/1

32 

Pankaj Kumar 
Gupta,   Pritish 
Chand Bareth 

Thermal Performance 
Analysis Of Panel Type 

Solar Cookers 

Guru Ghasidas 
Vishwavidyalaya 

Bilaspur 

217 

401.

OP/RAE/1
33 

Sanjeevani Hooda, 
Rahul Lanjewar, 
Prasenjit Mondal 

Kinetic And 
Thermodynamic Study Of 

Catalytic Pyrolysis Of One-
Time Use Face Mask By 

Thermogravimetric Analysis 
Incorporating Waste 

Derived Catalyst 

Indian Institute 
Of Technology 

Roorkee 

217 

402.

OP/RAE/1
34 

Mr. Vinayak 
Chandrakant 

Lembarkar,  Dr. 
Yogesh Shinde, Dr. 

Pragati Thakur 

Enhanced Photocatalytic 
Hydrogen Production 

Activity Of  Cu2O-Tio2 
(P25) Heterostructure Under 

Simulated Solar Light 

Savitribai Phule 
University 

Maharashtra 

218 

403.

OP/RAE/1
36 

Keshav Kumar,  
PunampriyaBorgoha

in, Amit Kumar, 
And Rajesh Kumar 

Upadhyay 

Comparative Study Of 
Hydrogen Recovery 

Through Membrane Reactor 
And Multi-Pass Membrane 

Reactor Via Methanol Steam 
Reforming 

IIT Guwahati 

218 

404. OP/RAE/1 Dr. Jignasa V. Robust Strategies For SVNIT Gujarat 219 
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38 Gohel,  Siba Prakash 
Bhoi, Srish Kulkarni 

Sustainable Ab Initio 
Perovskite Photovoltaics 
And Role Of Engineering 

Aspects 
405.

OP/RAE/1
39 

Balamurugan 
Devadas,  Martin 

Prokop, Karel 
Bouzek 

Performance Of Polymer 
Electrolyte Membrane 

Water Electrolysis Under 
Low Loading Of Platinum 

Catalyst 

University Of 
Chemistry And 

Technology, 
Prague 

219 
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406.
OP/SHE/10

1 

Dr. Mahesh Murthy,  
Dr. NavinGopinathan,  
Ms.Prachi Shrivastava 

Analysis Of Process 
Safety Incidents In India 
Between 2005 And 2020: 
A Case Study For Better 

Incident Data 
Management 

Risk 
Management 

Centre Of 
Excellence 
Karnataka 

220 

407.
OP/SHE/10

2 

Mrs.R.Arulmozhi,  Ms. 
Jeni Rachel Biju,  

Sivanesan Subramanian 

Short-Term Variation In 
Air Quality Associated 

With Firework 
Celebrations In Urban 

Climate, Chennai 

Anna University 
Chennai 

220 

408.
OP/SHE/10

3 

Anna Anandita,  
HimanshikaPurwar, 

Dharitri Rath 

Smart Paper-Based 
Devices For Vitamin 

Profiling Using Machine 
Learning 

Indian Institute 
Of Technology, 

Jammu 

221 

409.
OP/SHE/10

4 

Ramendra Kishor Pal,  
Aneesha Jain, 

Siddharth Singh, 
Sanket Goel 

Sensitive Detection Of 
Glyphosate Using 
Nanoporous Gold 

Electrodes 

BITS Pilani, 
Hyderabad 

Campus 

221 

410.
OP/SHE/10

5 

Riku Hazarika,  Bharati 
Kakoty, Swapnali 

Hazarika 

Nutritional Analysis And 
The Extraction Of Edible 

Natural Dye For Food 
Applications 

CSIR-North East 
Institute Of 
Science And 
Technology, 

Jorhat 

222 

411.
OP/SHE/10

7 

Saurabh Kumar,  Swati 
Chaudhari, Siddharth 

Atal 

Elucidating The 
Mechanism Of Hydrogen 
Embrittlement In Ferrous 
Alloys Used In Oil And 

Gas Sectors 

Rajiv Gandhi 
Institute Of 
Petroleum 

Technology, Jais, 

222 
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412.
OP/SHE/10

8 

Swati Chaudhary,  
Siddharth Atal, 

Saurabh Kumar, Vivek 
Kumar, Deepak 

Dwivedi 

Selection Of Eco-
Friendly And Economic 

Industrial Corrosion 
Inhibitor For Oil And Gas 

Pipelines In CO2 
Corrosion Condition: 
Current Status And 

Inhibition Mechanisms 

RGIPT, U.P. 

223 

413.
OP/SHE/10

9 

Siddharth Atal,  
Saurabh Kumar, Swati 

Chaudhary, Deepak 
Dwivedi 

Investigation Of 
Mechanism Of Corrosion 

Inhibition In High 
Pressure, High 

Temperature Under CO2 
And H2S Environments 

RGIPT, U.P. 

224 

414.
OP/SHE/11

0 

Venkateswara Rao 
Kamireddi,  Narayana 
Swamy Madisetty, Jai 
Krishna SahithSayani 

Hazop And Risk 
Assessment: A Case 

Study Of Isoxaben Plant 

Jawaharlal Nehru 
Technological 

University 
Kakinada 

224 

415.
OP/SHE/11

1 

Satyam Tiwari,  
Shivam Singh, Arpit 

Mishra, Anand Singh, 
Harsh Kumar, Ashish 

Kapoor 

Application Of Paper-
Based Microfluidic 

Devices For Detection Of 
Contamination In Water 

Harcourt Butler 
Technical 
University 

Kanpur 

225 

416.
OP/SHE/11

2 

ShrutikaAgarwal,Tann
u Jaiswal, Dr. Ashish 

Kapoor 

Development In Smart 
Food Packaging 

Techniques 

Harcourt Butler 
Technical 
University 

Kanpur 

225 

417.

OP/SHE/11
3 

Bhanu Pratap Singh,  
Hrishikesh Pawar, Prof. 

R. Satish Babu 

Impact Of Discharge Of 
Effluents Of Pulp And 

Paper, Textile And 
Leather Industries In 

Ganga River On Ground 
Water Quality Of Ganga 
Basin And Crop Yield 

Department Of 
Biotechnology, 
NIT Warangal 

226 

418.

OP/SHE/11
5 

BhogaArundhathi,  
Sajja S. Chandrasekhar, 

Sai Kishore Butti, 
NarkutiBadhrachalam, 
Sundergopal Sridhar 

Design Of Membrane 
Aided Ionizer For The 
Production Of Alkaline 
Water For Potable And 

Therapeutic Applications 

CSIR-Indian 
Institute Of 
Chemical 

Technology 
Hyderabad 

226 

419.
OP/SHE/11

6 

ManideepPabba, Aarti 
Tallam, 

SugaliChandrashekar, 
Nivedita Sahu, 

Design Of Affordable, 
Reusable, Polymeric 
Facemask With Anti-
Microbial Properties 

CSIR-Indian 
Institute Of 
Chemical 

Technology 

227 
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Sundergopal Sridhar Extracted From Used RO 
Membranes By Green 

Technology For 
Combating COVID-19 

Hyderabad 

420.

OP/SHE/11
8 

Khushi Rastogi, Vineet 
Maheshwari,  Komal 

Singh , Yash Panjawani 
, Anjali Awasthi 

Treatment Of Industrial 
Wastewater Containing 

Dyes Using Bio-
Adsorbent Made From 

Different Leaves 

HBTU, Kanpur 

228 

421.

OP/SHE/12
5 

Shruti Dwivedi,  Dr. 
Dipteek Parmar 

An Investigation On 
Effect Of P.M.2.5, 

Meteorological Factors 
And Covid-19 Factors On 

Covid-19 Mortality 

Harcourt Butler 
Technical 
University 

Kanpur 

228 
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422.

OP/SWM/1
01 
 

Abhinaya M,  
Parthiban R, 
Sivakumar N 

 

Experimental Verification 
On Effects Of Using Palm 
Flower Biochart As Partial 

Cement Replacement In 
Pervious Concrete 

 

SSN College Of 
Engineering, 

Chennai, Tamil, 
Nadu 

229 

423.

OP/SWM/1
02 
 

Shruti Jain, 
Subhankar Manna 

Process Development To 
Reduce Radioactive Solid 

Waste Generation In 
Uranium Refineries 

 

Nuclear Fuel 
Complex 

(Department Of 
Atomic Energy), 

Hyderabad 
 

229 

424.

OP/SWM/1
03 
 

Diksha Gariya, 
Dr 

BankupalliSatyavathi 
 

Preparation Of High Purity 
Magnesium Compounds 
Directly From Seawater 

Employing Functionalized 
Biochar As A Cost-
Effective Adsorbent 

 

CSIR-IICT, 
Hyderabad, India 

 

230 

425.
OP/SWM/1

04 
Tanisha 

Mukhopadhyay 

Hydrogen Production 
From Municipal Solid 

Waste Water For A 
Cleaner Environment 

Haldia Institute 
Of Technology, 

West Bengal 

230 

426. OP/SWM/1 BollavaramGurubabu,  The Role Of Jntu College Of 232 
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05 Dr. B. Dilip Kumar Supplementary 
Cementitious Materials In 

Concrete 

Engineering 
Anantapur 

 
427.

OP/SWM/1
12 

Brajesh Singh,  
Apoorva Anshu Jha, 

Dilip Kumar 

Management Of Waste 
Packaging Materials: A 

Review 

Department Of 
Biochemical 
Engineering, 

School Of 
Chemical 

Technology, 
HBTU, Kanpur 

232 

428.

OP/SWM/1
13 

Subhan Kumar Pal,  
R. Vinu 

Characterization Of Beach 
Plastic Wastes By 

Analytical Py- Gc/Ms 

Department Of 
Chemical 

Engineering IIT 
Madras 

 

233 

429.

OP/SWM/1
15 

Shubham Chandra,  
Rajiv Ganguly 

Prediction Of Municipal 
Solid Waste Generation 

Using Linear Interpolation 
For Kanpur City, India 

Department Of 
Civil 

Engineering, 
Harcourt Butler 

Technical 
University, 

Kanpur Uttar 
Pradesh, India. 

234 

430.

OP/SWM/1
16 

Shubham Chandra,  
Rajiv Ganguly 

Assessment Of Methane 
Generation From 

Municipal Solid Waste 
Using Landgem Model For 

Kanpur City, India 

Department Of 
Civil 

Engineering, 
Harcourt Butler 

Technical 
University, 

Kanpur, Uttar 
Pradesh, India. 

234 

431.

OP/SWM/1
19 

Anjali Verma, 
HiralalPramanik 

Multiphase Catalytic 
Pyrolysis Of Waste 

Expanded Polystyrene Via 
Solid Base Catalyst 
Calcium Carbonate 

IIT(BHU), 
Department Of 

Chemical 
Engineering And 

Technology 

235 
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S.No. Abstract 
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No. 

432.
OP/TP/101 Rahul Omar 

Development Of 
Correlation Based On 

AKS University, 
Satna 

235 
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Dimensional Analysis 
Of The Hydrodynamic 
Properties In A Trickle 

Bed 
433.

OP/TP/103 

Nirbhay Kumar,  
Shibangi Majumder, 

Mayukh Reddy, 
JasafaShowket, Girish 

Kumar Marri, 
Soumyadip Sett 

Surface Engineered 
Metal Meshes For 

Efficient Fog 
Harvesting 

IIT Gandhinagar 

236 

434.

OP/TP/104 
Subi Nath,  Shantanu 

Roy 

CFD-DEM Modelling 
Of A Laboratory-Scale 

Fluidized Bed 
Containing Binary 

Mixtures 

Indian Institute 
Of Technology, 

Delhi 
 

236 

435.

OP/TP/105 

Vivek Kumar Mishra, 
Saroj K. Panda, 

Biswanath Sen, Dipti 
Samantaray 

Experimental 
Investigation Of Heat 

Transfer Characteristics 
Of Thermosyphon For 

Cooling Of Nuclear 
Fuel Storage Vault 

Homi Bhabha 
National Institute, 

Mumbai 
 

237 

436.

OP/TP/106 
Surya Manisha Inukonda 

Siddhartha Panda 

Enhancing Spray 
Cooling Through 

Bioinspired Wettability 
Patterning 

 

Indian Institute 
Of Technology, 

Kanpur 

237 

437.

OP/TP/107 
Nadiira Khadar Hassan 

Ajay Sujan 

Numerical Simulation 
Of 1D Nonlinear Heat 
Transfer Equation In 

Cartesian Coordinates 
By Finite Difference 

Method 

Marwadi 
University 

Gujarat 

238 

438.
OP/TP/108 

Raghvendra Gupta 
Deepak Kumar Mishra, 

Anugrah Singh 

Motion Of 2D Droplets 
Confined Between Two 

Vertical Plates 

IIT Guwahati 
 

238 

439.

OP/TP/109 

Roushni Kumari,  Kasina 
Bhaskar, Raghvendra 
Gupta, Rajesh Kumar 

Upadhyay 

Investigation Of Flow 
Regime And Local 

Bubble Size Analysis 
Of Lab Scale Gas-

Liquid Stirred Tank 
Reactor 

IIT Guwahati 

239 

440.
OP/TP/110 

Pinki Kashyap,  Prof. 
Ejaz Ahmad,  

A Rheological Study Of 
Water-Based Drilling 

Indian Institute 
Of Technology, 

239 
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Prof. Suresh Kumar 
Yatirajula 

Fluid-Bentonite Clay In 
The Presence Of 
Natural Polymers 

Dhanbad 
 

441.

OP/TP/112 
Naren P R,  

AniruddhMukunth, Raj 
Shree Rajagopalan 

Numerical Simulation 
And Comparison Of 

Flow Through Y And 
Spherical Junction 
Ventilator Splitters 

Sastra University 
Tamil Nadu 

240 

442.

OP/TP/114 
Deeksha Jaiswal,  H. J. 

Pant, Rajesh Kumar 
Upadhyay 

Experimental 
Investigation Of Binary 

Fluidized Bed Using 
Non-Invasive 
Techniques 

IIT(BHU) 
Varanasi 

 

240 

443.

OP/TP/115 
 

Pankaj Kumar Gupta,  
Tejasvi Kumar Kashyap 

CFD Analysis Of 
Specific Energy 

Consumption Of Fly 
Ash Slurry Flow In 

Pipelines And Bends 

Guru Ghasidas 
Vishwavidyalaya, 

Bilaspur 

241 
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444.
OP/WT/10

1 

Prof. Tushar Kanti 
Sen, 

Mohammed Al-
Yaari, 

AntenehMesfinYene
neh, Eugene Hong, 

Ahmet Kayaalp, 
Ibrahim Dubdub 

Rheological Studies On 
Municipal Wastewater 

Treatment Plant (WWTP) 
Sludges For Improved 
DAFT And Anaerobic 

Digester Performance And 
Dewatering Process: A Case 

Study 

King Faisal 
University, Saudi 

Arabia 

241 

445.
OP/WT/10

2 

SucharitaSamanta,  
Dipankar 

Chattopadhay, 
Gopinath Halder 

 

Adsorptive Removal Of 
Ciprofloxacin From 

Aqueous Solution By Agro-
Waste Derived Physically 

Activated Biochar Through 
Economical Pathway: 

Thermodynamic, Kinetics, 
Isotherm Study 

University Of 
Calcutta 

 

242 

446.
OP/WT/10

3 

Dr Parwathi Pillai, 
Dr Swapnil 
Dharaskar 

Removal Of Arsenic Using 
Iron Oxide Amended With 
Rice Husk Nanoparticles 
From Aqueous Solution 

SwarnimStartup
& Innovation 

University 
Gandhinagar 

243 
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Gujarat 

447.
OP/WT/10

4 
Khyati K Modi, 
Dr.Kaushik Nath 

Working Of  A Modified 
Rotating Biological 

Contactor (RBC) For 
Enhanced Reclamation Of 

Dye Wastewater 

Gujarat 
Technological 

University 
 

243 

448.
OP/WT/10

5 

P.Srija, 
D.Venkata Padma, 

P.Sravani,P.Gayatri,
Y.Swapna 

Removal Of Anionic Dye 
(Congo Red) Using  Mallet 

Flower Leaf Powder 

MVGR College 
of Engineering, 
Vizianagaram, 

A.P 

244 

449.
OP/WT/10

6 

T J JacklienEmema 
Rose, 

Dr. Sivanesan 
Subramanian 

A Novel Comparative Study 
Of Acid Hydrolysis Methods 

In Preparation And 
Characterization Of 

Cellulose Nanocrystals For 
Wastewater Treatment 

Alagappa College 
of Technology, 

Anna University 

244 

450.
OP/WT/10

7 

Jeny Rachel Biju,  
Dr.BaskaralingamPa

lanichamy, 
Dr.Sivanesan 
Subramanian 

Carbonized MOF-5 With 
Graphitic Carbon Nitride 

For Efficient Visible Light 
Driven Photocatalytic 

Performance 

Alagappa College 
of Technology, 

Anna University 

245 

451.
OP/WT/10

8 

Dr. Darapureddi 
Krishna,  Abdulla 

Sheikh,  D.V.Padma 

Response Surface 
Methodology (RMS) For 

The Optimization Of Cr (VI) 
Adsorption With Indian 

Gooseberry Seed Powder 

MVGR College 
of Engineering, 
Vizianagaram, 

Andhra Pradesh 

245 

452.
OP/WT/10

9 

Rahat F. Momin, 
Prof. Parag R. 

Gogate 

Degradation Of Procion 
Brilliant Purple H-3R Dye 
Using Ultrasound Coupled 
With Advanced Oxidation 

Process 

Institute of 
Chemical 

Technology, 
Mumbai 

246 

453.
OP/WT/11

0 

ChinthayyanaiduRu
dram P., Dinesh 
Sankar Reddy 

Fluoride Removal From 
Aqueous Solution Using 

Thermally Treated Dolomite 
Powder As Adsorbent 

JNTUA,  Andhra 
Pradesh 

246 

454.
OP/WT/11

1 

Dr. D. R. Manima 
Ran, Sivamani S., 
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ARTIFICIAL INTELLIGENCE 

 

OP/AI/101 

Transformation of Chemical Engineering with Artificial Intelligence (AI) and Machine 

Learning (ML) - Review, Future Opportunities and Challenges 

VivakshaNiranjankumarPatel, Haresh K Dave, Kaushik Nath 

CVM University, Gujarat  

*Presenting Author: vivakshapatel@gcet.ac.in 

 

Abstract: 

Chemical engineers rely on Mathematical models for design, research, and daily decision-making, 

often with potentially large financial and safety implications. The field of Artificial Intelligence (AI), 

Machine learning, Deep learning, Convolutional networks, Recurrent networks is comprised of data 

driven techniques which has proved powerful in many applications where system modelling, future 

prediction based on past data, optimized input for desired output is required. These techniques are 

even more powerful when perfect Mathematical modelling is not known and not possible. In last few 

years the increasing availability of data and computational resources has led to more focus on 

machine learning based research. The transformation of the chemical industry to renewable energy 

and feedstock supply requires new paradigms for the design of flexible plants, (bio-) catalysts, and 

functional materials. Recent breakthroughs in Artificial Intelligence (AI) and Machine learning 

provide unique opportunities to perform interdisciplinary research between Artificial intelligence (AI) 

and Chemical engineering.  This interdisciplinary research can open new way of looking at Chemical 

engineering which has never been seen before. In this paper, we discuss perspectives for future 

interdisciplinary research along with existing research and challenges that will enable the 

transformation of Chemical Engineering with the help of Artificial Intelligence (AI).  

Keywords:  Artificial intelligence, Machine learning, Mathematical modelling 

 

OP/AI/102 

Data-driven CNN model for prediction of hydrodynamic parameters of 2D fluidized bed reactor 

Mahesh Nadda, Ashutosh Yadav 

Department of Chemical Engineering, IIT Jammu, Jammu 

*Presenting Author: 2020rch2078@iitjammu.ac.in 

Abstract: 

The accuracy of flow patterns and the regime is one of the key concerns in large-scale fluidized bed 

reactors. The hydrodynamic study is an intricate for the design and development of these reactors. 

Computational Fluid Dynamics (CFD) can be used for studying the complex hydrodynamics of 

fluidised bed reactors. However, its applications are limited by large computational time. This paper 

combines CFD and data-driven deep learning models to predict fluidized beds' complex 

hydrodynamic parameters, such as mean particle velocity and gas volume fraction, without solving 

the transport equations. Initially, the CFD simulation of Taghipour et al. 2005 was carried out and 

compared with the experiments. The data were obtained in the form of images and trained with the 

help of a deep learning model, a convolution neural network (CNN). The input data are trained in 

CNN model frame-by-frame analysis concerning time. The training of the CNN model continues till 

the next frame prediction, and the desired output is obtained. The predicted results of voidage and 

mean particle velocity show good agreement with experimental and simulation results. It was found 

that the trained CNN model can extrapolate the desirable mean particle velocity and voidage of a 
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fluidized bed. It was suggested that the CNN model is best suited for the spatial learning capability of 

CFD data as it requires less computational time and power. 

Keywords: CFD, CNN, Fluidised Bed, Hydrodynamics 

 

OP/AI/103 

A Simulated Annealing Approach to Minimize Natural Gas Consumption in Cross-Country 

Gas Pipeline Networks 

RoliYadav, Adarsh Kumar Arya  

Harcourt Butter Technical University, Kanpur 

*Presenting Author: 190103046@hbtu.ac.in 

Abstract: 

Transporting natural gas through high-pressure cross-country gas pipeline networks, with periodic re-

pressurization using compressors that utilize a portion of the same gas flowing in the pipeline as an 

energy source, is an intriguing optimization issue that has piqued the attention of researchers. The 

paper focuses on the objective of minimizing natural gas consumption in compressors. We have 

chosen to examine an eighteen-node gas pipeline network in the study to minimize natural gas 

consumption in compressors. A steady-state model incorporating gas flow hydraulics and the 

compressor station characteristics has been developed. The simulated annealing optimization 

approach has been used for optimization. The results obtained have been compared with another 

optimization tool, GAMS, that uses a generalized reduced gradient approach for optimization. Results 

show a remarkable difference in natural gas consumption. The methodological approach and data 

gathered are intended to aid pipeline managers in selecting the finest of the most recommended 

operating variables. 

Keywords: Pipeline hydraulics, compressors, simulated annealing, generalized reduced gradient  

 

OP/AI/104 

Machine Learning Techniques with Focus on Chemical Engineering 

Prasad TL, Sanjan T P,Vinutha T P 

BARC, Mumbai 

*Presenting Author: tlprasad63@gmail.com 

Abstract: 

In recent years, the need for analysis of large datasets combined with improved algorithms and the 

exponential growth in computing power has led to an unparalleled surge of interest in the subject of 

Machine Learning (ML). The term “Machine Learning” may be defined as algorithms that allow 

computers to learn to perform tasks, identify relationships, and discern patterns without the need for 

human intervention to provide the underlying instructions. Conventional algorithms operate by 

sequentially executing a pre-programmed set of rules to achieve a particular outcome. Machine 

learning algorithms, by contrast, are instead provided with a set of examples by the user and train 

themselves to learn the rules from the data. The ability to make quick predictions without going into 

the microscopic details of the underlying phenomenon has made this technique very popular for 

various engineering applications.   The advent of sufficiently large digital data sets like Google photo 

albums, Amazon shopping lists, Netflix viewing histories and sufficiently powerful computer 

hardware have led to the development of algorithms to perform the training & testing. Typically 

powerful graphics cards developed for the computer game industry can be hijacked to conduct 

machine learning for other disciplines. Although ML has been the driving force for many 

technological innovations that have already impacted our lives, its application in basic science & 

engineering is yet to take off in a big way. Chemical engineering is a data-rich subject. Practitioners 
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collect and analyze data for understanding flow patterns, developing empirical models, designing and 

optimizing chemical reactions, as well as monitoring and controlling chemical processes and systems. 

Because of the high data dependence, it seems natural that ML would play an important role in the 

field of chemical engineering.  In this paper we start with a brief introduction to Machine Learning 

followed by some topics from chemical engineering where ML has been very successful, particularly 

in the area of AOPs for environmental issues. AOP based processes are going to become an important 

alternative to incineration for the management of spent organic wastes (such as membranes and IX) of 

the nuclear industry. The status review of ML in the area of AOPs is presented in this paper. Barriers 

need to be broken down between disciplinary science and data science through curricular changes and 

other means designed to bring these communities together. We can look forward to many exciting 

innovations and developments in the years to come.    

Keywords: Chemical Engineering; AOP processes; Machine learning; Data science 

 

OP/AI/105 

Prediction of Dissolved Oxygen Concentration in Surface Water using Machine Learning 

Techniques 

Rupanjali Singh,C.B. Majumder 

Indian Institute of Technology, Roorkee 

*Presenting Author: rupanjalisngh@gmail.com 

Abstract: 

Assessing the surface water quality is one of the most challenging jobs for water management 

organizations and other related regulatory bodies for compliance issues and further adapting policies. 

Artificial Intelligence (AI) algorithm research has been accelerating, particularly when large data has 

been integrated with statistical machine learning (ML) methods. Various aspects of water 

environments may be resolved using machine learning, including real-time monitoring, prediction, 

pollutant source tracing, pollutant concentration estimate, water resource allocation, and water 

treatment technology optimization. Dissolved oxygen (DO) is crucial for the ecological health of 

rivers. Controlling water pollution and improving water management depends on the ability to 

anticipate water quality with high precision. The proper measurement and monitoring of the DO level 

are now a major concern on a worldwide scale. In this work, ML algorithms such as random forest, 

Adaboost, and extreme gradient boosting (XGBoost) are used to forecast the DO concentration along 

the Ganges River stretch in the Haridwar region of Uttarakhand, India. The Uttarakhand pollution 

board's official website provided monthly sample data over eleven years (2011-2021). Water 

temperature and pH were used as the input variables and DO as the target variable. The models were 

validated with 20% of the available dataset, revealing that XGBoost is the best prediction model 

among other machine learning algorithms. Multivariate statistical analyses such as cluster and 

principal component analyses are also studied. Therefore, it is anticipated that the study's findings will 

help estimate stream/river DO levels at different sites with the fewest possible factors. 

Keywords: Machine Learning (ML), Surface water, Dissolved Oxygen (DO) 
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OP/AI/106 

Opposite Point-based Differential Evolution (OPDE) for Nonlinear Parameter Estimation in 

VLE Modelling Problems 

Swati Yadav, Rakesh Angira 

University School of Chemical Technology, Guru Gobind Singh Indraprastha University, New Delhi, 

110078, India 

*Presenting Author: swatiyadav887@gmail.com 

Abstract: 

Parameter estimation of semi-empirical models is an important aspect in the design, optimization, and 

control of separation units involving vapor-liquid equilibrium (VLE) data modelling. In this work, we 

demonstrated the application of a opposite point-based differential evolution (OPDE) in which the 

concept of opposite point in addition to the random initialization has been incorporated. The 

parameters in different thermodynamic models are estimated using seven VLE data sets for binary 

systems at various temperature and pressures. The performance of differential evolution (DE) and 

OPDE is evaluated and compared. The results indicate the efficiency and robustness of OPDE for 

nonlinear parameter estimation in thermodynamic models. Also, new results obtained are presented 

for most of the thermodynamic models studied. 

Keywords: Parameter estimation, differential evolution, vapor-liquid equilibrium, thermodynamic 

models, global optimization 

 

OP/AI/107 

Applications of Machine Learning in the Production of Chemicals from Biomass, Plastics and 

Petroleum Resources 

Iradat Hussain Mafat,Dadi V. Suriapparao, Sumeet K. Sharma 

Pandit Deendayal Energy University, Vadodara, Gujarat 

*Presenting Author: Iradathm18@gmail.com 

Abstract: 

A subclass of artificial intelligence called "machine learning" takes advantage of a computer's ability 

to learn from a given set of available data. Nowadays, machine learning is becoming more and more 

prevalent in almost every industry. Even in the field of chemical engineering, there has been a 

significant quantity of research and study. This review paper offers a comprehensive use of machine 

learning in the production and characteristic analysis of biomass, polymers, and petroleum products. 

For a better knowledge of how machine learning works, other types such as classification, regression, 

clustering, and many others are also explored. It also contains various sorts of features and properties 

study of the same. From this review, it can be deduced that machine learning has assisted in numerous 

domains, including the prediction of biomass energy, the stability of crude oil based on NMR 

spectroscopy, the calculation of gasoline's octane number, the estimation of fuel oil's kinematic 

viscosity, and many more. By the end of this review, it should be evident that ML can have a 

significant impact on chemical engineering and is particularly beneficial in increasing system 

efficiency and monitoring processes that are challenging to interpret manually. Although there are 

some minor drawbacks to using machine learning, such as the high time and resource requirements, 

the need for a large amount of data for training, and the difficulty in interpreting the results, once the 

learning Programme has been trained, deploying the model in the future becomes quite simple. 

Keywords: Machine learning; Biomass; Plastics; Petroleum Products 
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OP/AI/108 

Modeling the Biosorption of Heavy Metal Ions on Mflp as Biosorbent Using Artificial Neural 

Network Approach 

R. HemaLatha,D.VenkataPadma, S. Kishore Kumar, Ch. Vinodhkumar,S.V.A.R. Sastry 

MVGRCE, Vizianagaram 

*Presenting Author: padmakishore9@gmail.com 

Abstract: 

An artificial neural network (ANN) model was developed to predict the removal efficiency of 

chromium (VI) from aqueous solution using a Mallet flower leaf powder (MFLP) as adsorbent. The 

effect of operational parameters such as pH, adsorbent dosage, and initial concentration of metal ions 

are studied to optimize the conditions for the maximum removal of metal ions. During isotherm 

studies, the highest regression coefficient (R2) value was obtained with Freundlich isotherm (R2 = 

0.97) for initial concentration and with Temkin isotherm for sorbent dosage. High pseudo-second 

order kinetic model regression constants were observed (R2 = 0.95-0.99) during kinetic studies with 

varying pH values. The relation between the estimated results of the built ANN model and the 

experimental results were used to evaluate the success of ANN modelling. Consequently, 

experimental results of the study were found to be in good agreement with the estimated results of the 

model. 

Keywords: Artificial Neural Networks (ANN), MFLP, biosorption, heavy metal ions 

 

OP/AI/109 

Identification of Various Materials in Process Industry Using Advanced Intelligent Techniques 

Pawar Ajay Abhaysing,Nilesh Shriram Vishwakarma, Patil Sharvari Narendra, Piyush Bhatee, 

Chandra Shekar Besta 

National Institute of Technology Calicut,Kerala 

*Presenting Author: ajay_b190702ch@nitc.ac.in 

Abstract: 

In our work we are using NFFA-EUROPE – SEM Dataset which has total of 18577 SEM images 

produced at CMR-IOM. SEM images are type of images which uses the focal beam of electron to 

produce a high resolution of image. This dataset comprises of 10 different categories from process 

industries. We are building a deep neural network model to classify the different categories of 

surfaces. Most of the classification models in this work are based on Convolutional neural networks. 

Convolutional Neural Network is the class of artificial neural network which is used to visualize 

images for different deep learning tasks. We propose a model which uses attention networks with 

weighted pooling in neural network along with squeeze excitation to get the state of art accuracy. 

Also, to deal with the imbalance in dataset we are using focal cross entropy loss. 

Keywords: CNN, Attention Networks, squeeze excitation, focal cross entropy loss 

 

 

 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

6 
 

 

AIR POLLUTION CONTROL 

OP/APC/101 

Activation of Zeolite-Y with Potassium Carbonate to Enhance the Carbon Dioxide Adsorption 

Capacity 

Geetanjali Bhati,Bishnupada Mandal and Ramgopal V. S. Upplauri 

IIT Guwahati,Guwahati, Assam 

*Presenting Author: geetbhati@iitg.ac.in 

Abstract: 

Currently, the world is experiencing severe climate change due to rapid economic growth, population 

growth, and industrial development. As a result, substantial amounts of greenhouse gases are emitted 

into the atmosphere, mainly carbon dioxide which contributes to global warming. For this reason, 

capturing carbon dioxide is a critical gas for minimizing air pollution. So, solid adsorbents are 

suitable for carbon dioxide adsorption because they are inexpensive, recyclable, and environmentally 

friendly. This work shows the synthesis of a novel adsorbent using potassium carbonate supported on 

Zeolite-Y. The adsorbent exhibits great multiple adsorption-desorption stability as well as thermal 

stabilization and it is caused by the reduction of support acidity which is responsible for forming 

stable material. The adsorbent has been studied in terms of several physicochemical parameters such 

as loading, temperature, and pressure to examine the adsorption nature. The carbon dioxide adsorption 

capacity of the adsorbent is 6.17mmol/g at 30°C with 20 wt.% potassium carbonate loading on 

Zeolite-Y which perform excellent stability after six adsorption-desorption cycles. Based on the 

stability of synthesized adsorbent, it can be effectively used for commercial carbon dioxide capture 

applications and also increase the economic feasibility of the adsorption process.  

Keywords: Zeolite-Y, Potassium carbonate, Adsorption, Carbon dioxide capture, Adsorption 

capacity 

 

OP/APC/102 

Identifying the Cycle of NO Adsorption and Desorption in Pd-CHA for Passive NOx Absorbers 

Marvi Kaushik, T.S. Khan, M. Ali Haider, Divesh Bhatia 

Indian Institute of Technology, Delhi, New Delhi 

*Presenting Author: marvikaushik23@gmail.com 

Abstract: 

Pd/CHA is touted to be the most suitable catalyst for passive NOx adsorbers (PNAs) because of its 

ability of trapping NOx at low temperatures (< 373 K) which is facilitated by the availability of array 

of Pd sites (Pd+2, Pd+1, [PdOH]+ and [Pd-O-Pd]+2) in the CHA framework. Density functional 

theory (DFT) simulations are undertaken to understand Pd speciation in CHA and the interaction of 

NO with different Pd sites. Calculations are used to elucidate the main role of Pd+1 in providing a 

strong (Eads = -272 kJ/mol) NO adsorption site. The redox transformation of [PdOH]+ (Ea = 28 

kJ/mol) and [Pd-O-Pd]+2 (Ea = 74 kJ/mol) sites to Pd+1 site upon NO interaction is accompanied by 

NO2 formation.  Calculations show that while H2O has a negligible effect on the NO adsorption 

energetics for various Pd sites (Pd2+, Pd1+, and [Pd-O-Pd]2+), it significantly weakens the NO 

binding on [PdOH]+. However, the presence of CO on [PdOH]+ site with pre-adsorbed H2O 

strengthens NO binding. Even though the presence of H2O facilitates the reduction of [PdOH]+ and 

[Pd-O-Pd]2+ by NO, it negatively impacts the desorption of NO2 (formed by NO oxidation) from the 

Pd1+ sites. Under the oxidizing environment, Pd+1 species transform into Pd+2, [PdOH]+, and [Pd-

O-Pd]2+, where NO desorption is facilitated with significantly reduced energetics (-116, -153 and -
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117 kJ/mol respectively). Overall, from the aforementioned calculations, the effect of exhaust species 

on adsorption-desorption cycle of NO is predicted in Pd/CHA.  

Keywords: Passive NOx adsorbers (PNAs); SSZ-13; chabazite; NO oxidation; Pd speciation 

 

OP/APC/103 

Synthesis and Characterization of Amine-functionalized Zeolite-Y to Enhance the Carbon 

Dioxide Adsorption Capacity 

Geetanjali Bhati,Bishnupada Mandal and Ramagopal V. S. Upplauri 

IIT Guwahati, Guwahati, Assam 

*Presenting Author: geetbhati@iitg.ac.in 

Abstract: 

Global warming's growing concern has placed increasing demands on energy efficiency and reducing 

carbon dioxide emissions, making it imperative to improve the energy-intensive processes of carbon 

dioxide separation. As per the US Department of Energy's estimates, separating carbon dioxide 

accounts for 75% of the costs associated with the removal, storage, transport, and sequestration of 

carbon dioxide. Therefore, energy-efficient, economically viable, carbon dioxide separation 

technologies are required for industrial processing and for future options to capture and concentrate 

carbon dioxide. This research aims to develop amine-functionalized Zeolite-Y adsorbent to improve 

manufacturing efficiency and reduce carbon dioxide emissions. As part of this research, synthesis, 

characterization, and adsorption of carbon dioxide are explored in order to present an overview of the 

current carbon dioxide separation technology, namely, adsorption, the emerging adsorption 

technology for carbon dioxide separation, as well as recommendations for research on adsorption in 

the future. In this study, amine functionalized Zeolite-Y was synthesized by impregnation method 

with three different loading of ethanolamine, diethanolamine, triethaniolamine to study its ability to 

adsorb and desorb carbon dioxide. This paper investigates the characterization of Zeolite-Y and its 

amine-functionalized version using X-ray diffraction patterns (XRD), Fourier Transform Infrared 

Spectroscopy (FTIR), thermogravimetric Analysis (TGA), Brunauer–Emmett–Teller (BET), Field 

Emission Scanning Electron Microscope (FESEM), and Energy-dispersive X-ray Spectroscopy 

(EDX). Research indicates that ethanolamine functionalized adsorbents demonstrate promising and 

cost-effective carbon dioxide adsorption capabilities is 4.60mmol of CO2/g of sorbent with 10wt% 

loading of amine at 30°C and 10bar which will use in flue gas purification for carbon dioxide 

separation. 

Keywords: Zeolite-Y, Adsorption capacity, Monoethanolamine, Diethanolamine, and 

Triethanolamine 
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OP/APC/104 

"Synthesis of Novel Deep Eutectic Solvents and Thermodynamic Study of their CO2 Solubility" 

Amit Kumar Gomey,SyedSaim Ali, Rakesh Kumar 

RGIPT Jais, Uttar Pradesh 

*Presenting Author: 20ce0003@rgipt.ac.in 

Abstract: 

Two novel deep eutectic solvents of the same hydrogen bond acceptor (Tetrabutylammonium 

Bromide) and two different hydrogen bond donors (Methacrylic acid and Triethylenetetramine) of 

different molarities were synthesized in this work. CO2 solubility in DES was studied by the pressure 

drop method. The absorption experiment was carried out at three different temperatures 30, 40 and 

50℃. The Clausius Clapeyron equation was used to calculate the enthalpy and entropy of the DES-

CO2 system. Using the Lee Kessler approach and the modified Lydersen-Joback-Reid (LJR) method, 

the critical properties of each DES were predicted. Amine-based DES had higher CO2 solubility in 

DES compared to acid-based DES. FTIR, DSC and NMR of deep eutectic solvents were carried out 

before and after CO2 absorption. Thermodynamic modelling of the DES-CO2 system using the Peng-

Robinson equation of state was carried out in ASPEN PLUS software and correlated with 

experimental work.  

Keywords: Deep Eutectic Solvent, CO2 capture, absorption 

 

OP/APC/105 

Dry and Wet Incinerator Off-Gas Treatment System: Design Aspects and Challenges 

S Sathe,SAgarwal, K C Pancholi, Anand G and Smitha Manohar  

Bhabha Atomic Research Centre, Mumbai, Maharashtra 

*Presenting Author: sathess@barc.gov.in 

Abstract: 

Incinerator is work horse for management of different radiological waste like liquid organic waste, 

solid waste of cellulosic, rubber and plastic origin generated from operation of radiological facilities. 

The off-gases emanating from incinerator are treated in the off-gas treatment system consisting of 

various equipment like gravity settlers, scrubbers and filters for removal of radioactive particles and 

pollutants like SOX, NOX, dioxins, furans, carryover particles etc.  The composition, characteristic, 

parameters and radioactive carryover of the off-gases are determined by incinerator feed. In addition 

to particle collection efficiency, the decontamination factor (DF) which is measure of effectiveness of 

decontamination of the radioactive material is different for every equipment. It is equally important to 

give emphasis on DF along with particle collection efficiency while doing equipment selection. The 

trade-off also exists in the large equipment size, high temperature operation with flat temperature 

profile but relatively easier management of solid waste generated in the dry off-gas system and 

smaller equipment size, Low temperature operation with stiff temperature profile and challenging 

liquid waste management in the wet off-gas system.     In current article, challenges in selection of 

type of off-gas system (Dry vs Wet) and its associated equipment is discussed with emphasis on 

nature of feed, space availability, DF and provision for effluent management. The operational 

challenge of dry off-gas treatment system and probable benefits of wet off-gas system is also touched 

upon. The individual design aspects of dry and wet off-gas system equipment are also deliberated.   

Keywords: Incinerator, Dry and wet off-gas system, Decontamination factor, Pollutants. 
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OP/APC/113 

Statistical Analysis of PM2.5 in Lucknow City  

Rituraj Singh, Dipteek Parmar 

Department of Civil Engg, HBTU, Kanpur, Uttar Pradesh 

*Presenting Author: 200206008@hbtu.ac.in 

Abstract: 

Common fine particulates like PM2.5 pose a major threat to human health. Despite the fact that 

features, origins, and generation of PM2.5 have been well documented, only limited research has been 

carried out on PM2.5 in India, particularly in populated metro cities like Lucknow. The purpose of the 

study is to statistically analyse PM2.5 levels in Lucknow City, along with correlations of PM2.5 with 

other toxic pollutants and pertinent meteorological parameters. The research region comprised of 

three locations in Lucknow city: Central School as residential region, Lalbagh as commercial region 

andTalkatora as industrial region. Secondary data of 24hrs were gathered From January 2020 to 

December 2021, for a period of two-year time frame.PM2.5 values were graded in accordance with 

India's National Air Quality Standards into good, satisfactory, moderate, poor, very poor and severe 

after statistical analysis were completed. Results indicate that for both years, PM2.5 values were 

greater in the winter than in the summer months. With Talkatora region having highest PM2.5 mean 

value of 118 ug/m3 for first year 2020 and 96 ug/m3 for second year 2021 respectively. It is observed 

that Talkatora region have highest PM2.5 value of 424 ug/m3 and 425 ug/m3 during winter month 

and central school lowest PM2.5 value of 20 ug/m3 and 7 ug/m3 for both respective years. 

Keywords: Air Pollution, Particulate Matter, statistical analysis, meteorological parameters, covid-19 

 

 

ADVANCED TECHNIQUES IN CHEMICAL ENGINEERING (ATC) 

OP/ATC/101 

Thermodynamic Study of Osmotic Coefficient of Fatty Acid Salts 

Ramavath Hari Naik,JyotiSahu 

National Institute of Technology Tiruchirappalli,Tamil Nadu 

*Presenting Author: harinaikchemical807@gmail.com 

Abstract: 

Fatty acid salts are commonly used in food production, beverage, pharmaceutical, cosmetics, 

agriculture/animal feed, and in other industries as intermediate (manufacturing of various organic 

chemicals). The fatty acids salts contain both hydrophilic and hydrophobic components and both parts 

play significant roles in the solubility effect. Each part shows its own hydration effect.  In this work, 

we have developed a mathematical model, which defines the solubility of fatty acid salts in terms of 

electrostatic and non-electrostatic interactions. The electrostatic contribution is defined by modified 

Debye-Huckel theory and the non-electrostatic contribution is defined based on Flory- Huggin’s 

theory. We observe that for long chain electrolytes solution hydration numbers are the same because 

the only carboxylic group is responsible for hydration and the rest hydrocarbon chain will not 

contribute to hydration. Carboxylate hydration has been intensively studied with computer simulation, 

NMR, IR spectroscopy, X-ray, and neutron scattering techniques. However, these studies were mostly 

focused on the hydration of the -COO- group and only to a lesser degree on the effects of their alkyl 

substituents. Moreover, there are various methods through which the osmotic coefficient can be 

calculated such as direct vapor pressure measurements, isopiestic measurements, and freezing point 

depression measurements. In this work, the osmotic coefficient for different fatty acid salts at room 

temperature has been studied to estimate the interaction parameters.  
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Keywords: Fatty acid salts, Flory-Huggin’s interaction parameters, Hydration number, Osmotic 

coefficient, Electrostatic, Non- electrostatic. 

 

 

OP/ATC/102 

Chromium Removal by Forward Osmosis System from Tannery Effluent Waste 

Chhanda Mondal Roy,UrjoshiChatterjee, DipankarPal, JayaSikder 

NIT Durgapur and Faculty of Dr.B.C.Roy Polytechnic, Durgapur, West Bengal 

*Presenting Author: cmr.20ch1502@phd.nitdgp.ac.in 

Abstract: 

    The leather industries are a notable sector of the economic development of a country, still it is one 

of the most polluting sectors to produce enormous amounts of chemical waste in the effluent water. 

Chromium is one of the pollutants in the effluents from tannery waste. Membrane separation 

technology is widely used in water treatment, biomedical, and pharmaceutical industries. Forward 

osmosis (FO) is one of the promising technologies that can sustainably treat and produce high-quality 

water. In this process, a semipermeable membrane is used, and water passes through that membrane 

from feed to draw solution due to an osmotic pressure gradient. The significant advantages of the FO 

process are eliminating the need for high hydraulic pressure required for existing membrane 

separation processes and it has a low fouling tendency.  In the laboratory scale experiments were 

performed using commercial thin FO membrane with monovalent ions Na2SO4 for draw, K2Cr2O7 

for feed solution. Different parameters like pH and flow rate were varied during filtration process. 

The performance of membrane was determined at various pH levels. It has been observed that 

membrane performance depends on pH. High flux and low fouling of the membrane have been 

observed during the filtration process at different pH level of the feed solution, it is noted that water 

flux is lower in acidic and higher in alkaline condition. The main objective of the process is to 

enhance the rate of filtration with a high rejection rate (> 95%) and low concentration polarization.  

Keywords:  Forward Osmosis, Feed Solution, Draw Solution, Water flux, Rejection rate, 

Concentration Polarization. 

 

OP/ATC/103 

Nanoparticle Aided Hydrodynamics of Liquid-Liquid flow Through Millimeter Sized Channels  

Abhishek Kumar,Abhijit Anand, PraveshNarain Singh, Koushik Guha Biswas   

RGIPT, Jais, Raibarely, UP, India 

*Presenting Author: eche19002@rgipt.ac.in 

Abstract: 

Liquid-liquid flow which has a complex hydrodynamics and mass transfer is widely used in chemical 

industries especially oil and food industries. To study the hydrodynamics, we have selected toluene 

with 10% acetic acid which is non-polar and water with and without nanoparticles which is polar to 

flow inside 2 mm and 4 mm channels. The current work focuses on hydrodynamics study of liquid-

liquid systems with and without nanomaterials. It has been observed there has been certain change in 

hydrodynamics by use of nanomaterials. The nanomaterials used in the study is activated carbon of 

200 mesh size. In order to disperse the nanomaterial with the water phase 0.05% CMC is used. Flow 

pattern study were conducted for both with and without nanoparticles. The range of slug flow 

increased with use of nanomaterial which is a positive contribution towards process intensification as 

slug flow is used a tool for intensification as it increases mass transfer due to convection within slug 

and diffusion between slugs of adjacent phases. The other flow pattern was slug annular, annular, 
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dispersed. The use of a nanoparticle-embedded system could enhance the overall mass transfer 

efficiency due to perturbation and micro mixing around the embedded carbon nano particle. 

Keywords: nanoparticles, flow pattern, process intensification, convection, enhance, micro mixing 

 

 

OP/ATC/104 

Novel ZIF Loaded Mixed Matrix PDMS Membranes for Efficient Bio-Butanol Recovery 

fromAcetone+Butanol+Ethanol (ABE) Fermentation Broth by Hybrid Pervaporation /Phase-

Separation Process.  

Fatima Saeed,Sundergopal Sridhar 

Indian Institute of Chemical Technology, CSIR,Hyderabad 

*Presenting Author: saeedfatma14@gmail.com 

Abstract: 

The present work addresses the development of scalable PDMS membranes for the development of an 

economic process for bio-butanol recovery. ABE fermentation process still faces the challenge of 

product inhibition due to higher product concentration in the fermentation reactor. Different process 

conditions like feed temperature, permeate pressure, feed composition and membrane thickness are 

varied to study their effect on product recovery. The prepared membranes have shown excellent 

properties with a contact angle of 120 ⁰ owing to the good hydrophobicity required for the process. 

The effect of feed temperature on permeates concluded that the process has to be run above 50 ℃ to 

obtain higher recovery rates. The process is highly flexible and can be easily scaled up. More than 90 

% of butanol was recovered from the process with a selectivity of 100-200 and flux of 0.2-1.0 

kg/m2h. This process paves the way toward cost reduction of the existing distillation process for ABE 

purification. The metal-organic fillers present in the membrane matrix increased the diffusion and 

membrane solute interactions along with membrane hydrophobicity thereby enhancing the membrane 

selectivity. The maximum separation factors were almost twice with ZIF-filled membranes as 

compared to plain PDMS membranes. Therefore, organophilic membranes with enhanced 

performance were successfully developed with nano-size ZIF crystals and high permeability polymers 

like PDMS.  

Keywords:Keywordss: Bio-butanol, membranes, fermentation, ZIF, Pervaporation 

 

 

OP/ATC/105 

Cellulosic Paper-Based Sensor for Detection of Contaminants in Milk 

Harshit Baranwal,Ritesh Kumar Singh, Prakhar Shankhdhar, Ayush Verma, Umesh Jasawat, Ashish 

Kapoor 

Harcourt ButlerTechnicalUniversity, Kanpur, Uttarpradesh 

*Presenting Author: 200103030@hbtu.ac.in 

Abstract: 

"There is no doubt that creativity is the most important human resource. Without creativity, there 

would be no progress, and we would be forever repeating the same patterns”. Microfluidic lab-on-a-

chip is an affordable and accessible analytical technique for the detection of contaminants in food. So, 

these devices are being rapidly adopted as sensors and portable analytical platforms in scientific 

establishments. Since, milk is one of the most essential foods of human beings and a source of all vital 

nutrients, it is ubiquitously consumed by children and adults in various forms. Veterinary drugs, 

heavy metals, radionuclides, mycotoxins and pesticides are contaminants that have some residues in 

milk. Recently, microfluidic-based lab-on-a-chip devices have emerged as a potential solution to the 
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development of portable and economical diagnostic and detection platforms. The fabrication of a 

cellulosic paper-based analytical lab-on-a-chip platform was performed using the principles of wax 

permeation. Image capturing using smartphones and processing allows us to obtain qualitative as well 

as quantitative results as per requirements, then images were processed inside laboratory and the light 

intensity around the working area was recorded before and after the experiments. This device is made 

using inexpensive and commonly available raw materials, paper and wax, without the use of 

sophisticated equipment. It provides a portable and affordable alternative to conventional diagnostic 

and detection platforms.  

Keywords: Microfluidic; lab-on-a-chip; wax; fabrication 

 

OP/ATC/106 

Utilization of Spray Cooling Mechanism for the Comparison of Heat Transfer Analysis between 

Ni-P and Ni-P-Cu Coated Mild Steel  

SuparnaBhattacharyya,DeepakChoudhary, Surya K. Pal, Sudipto Chakraborty 

Indian Institute of Technology Kharagpur,West Bengal 

*Presenting Author: suparna.ju2015@gmail.com 

Abstract: 

One of the most used industrial devices in chemical industries, pharmaceutical firms and 

petrochemical refineries are heat exchangers. It can either be used in the form of (i) Plate Heat 

Exchanger or (ii) Shell and Tube Heat Exchanger. Mild Steel, on other hand are used as the basic 

structural material for manufacturing heat exchangers. The reason behind this is its easy availability 

and vast range of usage. However, the atmospheric corrosion, industrial fouling and microbial attacks 

can degrade the material drastically. The disadvantages stated above can be minimized effectively 

using the technique of electroless coating. It not only improves the surface texture but also increases 

the material product value in long run. The present study focusses on the comparative analysis of heat 

transfer using electroless Ni-P and Ni-P-Cu coated mild steel. The technique of spray cooling has 

been utilized for analyzing the heat transfer study. The surface morphology and phase structure 

analysis has been carried forward from SEM, EDX and XRD results. The microhardness study of the 

sample has been analysed and reported. The heat transfer data has been collected using an in-house 

spray cooling setup. The experiment is executed along with the help of INTEMP software. The results 

using both Ni-P and Ni-P-Cu has been recorded and compared in the given study. It forecast and 

optimize the sample that gives the most suitable result under spray cooling technique. Scaling up the 

analysis for industrial heat exchangers is a potential future scope for the current analysis. 

Keywords: Electroless coating, INTEMP, Mild steel, Micro-hardness, Spray cooling.  

 

OP/ATC/107 

A Critical Analysis of the Recent Advances in Pipeline Leak Detection Methodologies 

Anushka Rajput, Charu Singh, Sneha, Bhoomi Gupta, Anushka Rajput, Adarsh Kumar Arya 

Harcourt Butler Technical University Kanpur, Kanpur, Uttar Pradesh 

*Presenting Author: 210103015@hbtu.ac.in 

Abstract: 

Researchers have developed pipeline leak detection and localization technologies in response to the 

enormous environmental and economic damages caused by pipeline spills. These systems use a wide 

variety of measures to guarantee the security and dependability of pipes. Recent research on pipeline 

leak detection systems has been compiled, and their results and conclusions are summarised and 

synthesized in this paper. The findings will be helpful for pipeline integrity experts who are 
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investigating the projected risk to the sector. In addition, the paper covers the research needs and 

challenges ahead for effective pipeline leak detection systems (LDS). 

Keywords:  Pipeline leaks; Hardware-based LDS, Software-based LDS, Pipeline integrity, Sensors 

 

 

OP/ATC/108 

Process Intensification of Key Dimeric Impurity of Aripiprazole under Microwave Irradiation 

YadnyeshYashawantKarkare, Vivek S. Sathe and Abhijit R. Chavan 

Dr Babasaheb Ambedkar Technological University, Maharashtra 

                                                           NA Mangaon,Raigad, Maharashtra 

*Presenting Author: yykarkare@dbatu.ac.in 

Abstract: 

A commercial route of key Aripiprazole intermediate involves a major dimmer impurity formation. 

Here, efforts have been made to reveal the conditions that primarily lift the side reaction and generate 

a 1, 4-Bis [3,4-dihydro-2(1H)-quinolinon-7-oxy] butane (Dimer) on the higher side. The traditional 

cooking step is very sluggish. In this context, the microwave irradiation technique was employed to 

make the base-induced alkylation step timely and alter the process response. Looking into the process 

outcome, the combination of a categorical variable (di-substituted butane) and numeric vital process 

parameters (mole ratio of reactant, base ratio, and water content) are tested for bounded level. The 

optimum conditions are get revealed with the one-factor method. These conditions are then tried to 

check the efficacy of MWI tool over the traditional cooking method. The observed hierarchy of 

reactant combinations is Di-chloro>Di-bromo > Bromo-chloro butane. Next, the order for numeric 

factors is mole ratio DBB>base ratio>water content. 

Keywords: : Process intensification, Dimer, Microwave irradiation, Environmentally Suitable 

 

 

OP/ATC/109 

Development of Laboratory Scale Ferris Wheel Type Rotary Wheel Dissolver for Nuclear Fuel 

Reprocessing 
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Abstract: 

To cater to the future higher capacity fast fuel reprocessing facilities, the development of advanced 

equipment was envisaged for continuous dissolution of spent nuclear fuel in nitric acid medium. 

Different types of equipment were designed and developed for studying the dissolution behaviour of 

uranium oxide on a laboratory scale. Based on available literature and reprocessing plant requirement, 

the Ferris wheel type dissolver was selected as equipment for the dissolution of spent fuel for larger 

capacity plants. In this design, the chopped spent fuel bits are fed in perforated segments located 

around a wheel. The rotation of the wheel leads to submergence of the fuel in hot nitric acid and the 

required immersion time needed for complete dissolution. On further rotation, empty hulls are 

removed in the subsequent segments and for further disposal. The basket is further loaded with new 

fuel segments for continuing the process. This paper discusses the equipment development, 

fabrication, commissioning and validation of Ferris wheel type rotary continuous dissolver for 

studying the dissolution behaviour of nuclear fuels. The equipment was fabricated in SS 304L and 

was validated by dissolving copper bits in 8 M nitric acid. 

Keywords: Dissolution, Continuous dissolver, nuclear fuel reprocessing 
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OP/ATC/110 

Catalytic Reduction of in-Flow Aqueous Cr(VI) Using a Slurry of Activated Carbon Fiber-

Supported Ni Nanoparticles in a Coiled Flow Inverter 

RakshitKajala,Shivam Singh Tomar, Nishith Verma, K.D.P. Nigam 

Indian Institute of Technology Kanpur,Jhunjhunu, Rajasthan 

*Presenting Author: rakshitkajala@gmail.com 

Abstract: 

This study presents a coiled flow inverter (CFI) for the first time as an alternative technology to the 

conventional packed bed reactors for carrying out the in-flow aqueous phase catalytic reduction of 

hexavalent chromium (Cr(VI)). Cr(VI) is reduced to its less-toxic trivalent state, namely, Cr(III), 

utilizing an environmentally benign reducing agent – formic acid. An aqueous slurry of micron-sized 

activated carbon fiber (ACF)-supported Ni metal nanoparticles is used for the first time to 

successfully catalyse the reduction reaction in the serially connected CFI units. The data show the 

Cr(VI) to Cr(III) conversion of ∼98% for the 4 mM-Cr(VI) solution under the optimized conditions, 

200 cc min−1 feed flow rate, 5 mg mL−1 Ni/ACF catalyst dose, and 0.8 M concentration of formic 

acid, in four CFI units connected in series. A pseudo first-order kinetic rate constant of 1.94 min−1 

measured for the reduction reaction is found to be in the same order of magnitude as that reported in 

the literature for the batch mode. The data also confirm the competitive efficiency of the proposed 

CFI-mediated heterogeneous reaction compared to that of the presently used packed bed reactors for 

the catalytic reduction of aqueous Cr(VI), attributable to the intensified mixing characteristics of the 

CFI. 

Keywords: Coiled Flow Inverter, Cr(VI) reduction, heterogeneous catalytic reaction, Ni 

nanoparticles, Activated Carbon Fiber 
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Benificiation of Low-Grade Indian Coal through Chemical Leaching 
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Abstract: 

Coal remains the largest fossil fuel, used abundantly throughout the world. The majority of Indian 

coal is classified as low-grade coal because of its high ash content and low calorific value. Low-grade 

coal is underutilized due to its high mineral matter and moisture content. Chemical leaching is one of 

the most effective methods for improving low-grade coal because it efficiently removes inorganic and 

organic minerals. In this present work, high ash Indian coal selected from 3 different collection points 

of Mahanadi Coalfield Limited, Odisha, pulverized to different particle sizes undergone simultaneous 

alkali (NaOH, KOH) and acid treatment (HCl, H2SO4, HNO3) varying the parameters like the 

concentration of alkali and acids; Particle sizes of raw coal (180, 250 and 300 μm); the reaction time 

(30 mins to 2 hrs) of the leaching experiment; the rotational speed of the stirrer (350-500 RPM). The 

quality of the treated coal was examined by proximate and ultimate analysis. The mechanism of 

demineralization was evaluated by using X-ray diffraction (XRD) techniques; the Gross Calorific 

Values (GCV) were carried out, and the composition of the ash produced was measured using X-Ray 

Fluorescence (XRF) Spectroscopy. From the Experiment, we got the highest beneficiation with 

leached by 20 % (w/v) KOH followed by 20 % (v/v) Aqua Regia (HCl - HNO3 solution in 1:3 ratio) 
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for particle size of 300μm. Approx 60% reduction in Ash content, with 30% demineralization along 

with a 45 % hike in GCV in comparison to raw coal with similar particle size has been achieved. 

Keywords: Low-grade coal (LGC); Removal of ash; Chemical leaching; Up-gradation of coal; 

Demineralization 
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A Non-Invasive Ultrasound Technique for Determination of hold-up in an Oil-in-Water 

Emulsion 
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*Presenting Author: nirvik@barc.gov.in 

Abstract: 

Solvent extraction (SX) is critical in hydrometallurgical unit operations. SX processes can be 

intensified by increasing dispersed phase hold-up or reducing drop size. Thus emulsions (very small 

drop size) are important in intensification of SX processes. To design a SX contactor, one needs to 

quantify dispersed phase hold-up. Typically, this is done by manual sampling. We present a novel 

non-invasive ultrasonic technique for estimation of hold-up in an emulsion. Existing literature on UT 

based hold-up measurement techniques are primarily invasive in nature. An oil-in-water emulsion is 

used where DM water and dodecane are continuous and dispersed phases respectively. Sodium 

dodecyl sulphate (SDS, 320 ppm) is used to stabilise the emulsion. A stirrer (1000 RPM) is used to 

create the emulsion in a 250 mL glass beaker (Fig.1a). A contact type ultrasonic sensor (2.25 MHz) is 

kept in contact with the walls of the beaker, excited with high voltage pulse and the reflected signal is 

acquired in 12 bit resolution. The time-of-flight (TOF) of the sound beam is estimated from acquired 

ultrasonic signal using an in-house software. A dynamic threshold technique is used to overcome the 

uncertainties associated with peak detection (Fig. 1 b). Experiments are carried out with four different 

values of hold-up (oil to total volume) up to 60%. Measured TOF is found to be linearly dependent 

(R2 =0.988) on hold-up (Fig.2a). Using the above linear calibration, hold-up of three new samples are 

estimated by measuring TOF. Average relative error in prediction is 5.08% (of indicated value). 

Keywords : emulsion, ultrasound, time-of-flight, hold-up 
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Modification of Zeolite 13X Powder with Polyethyleneimine as a Solid Sorbent for CO2 

Capture 
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*Presenting Author: ch21m803@smail.iitm.ac.in 

Abstract: 

Carbon capture is a process of capturing CO2 gas from the atmosphere or industry that generates 

CO2. One of the industries that release CO2 is coal power plants, which increase CO2 emissions 

rapidly due to higher energy demand. Carbon capture using solid sorbent is one of the promising 

technologies due to its several advantages, such as high adsorption capacity, lower cost of 

regeneration, and fast kinetics [1]. The mechanism of CO2 adsorption on adsorbent is mostly 

physisorption, which makes adsorbent more effective at ambient temperature. Amine modification on 

adsorbent is conducted to increase CO2 adsorption capacity and temperature stability when used at 

higher temperatures. In this experimental work, amine-modified zeolite 13X as a solid sorbent is used 
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for CO2 capture application. Zeolite is impregnated with polyethyleneimine in methanol solution for 

24 hours as described in reference [2]. Characterizations of the solid sorbent have been done using 

SEM analysis, FTIR, UV Spectrophotometry, and DSC analysis. FTIR and UV spectrophotometry 

peaks indicate that amine is loading on zeolite. Furthermore, DSC results indicate that zeolite-PEI has 

better thermal stability. Amine loading is conducted using thermogravimetric analyser and the amine 

loading in zeolite is 12.99 %. Further, CO2 adsorption study is conducted using high-pressure CO2 

gas adsorption-desorption instrument and laboratory scale of packed bed reactor with diameter and 

height of 10 mm and 300 mm respectively. The adsorption capacity of amine-impregnated zeolite is 

compared with pristine zeolite. Further, regeneration cycle of the amine-impregnated zeolite is also 

studied and compared with that of zeolite. 

Keywords: CO2 capture, Solid sorbent, Zeolite 13X, Polyethyleneimine, Impregnated 
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Design and Construction of Chembot for Chemical Spill Detection 
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Abstract: 

A chemical spill is a situation in which a chemical is accidentally released. However, spills of toxic 

chemicals represent a more serious problem. The main objective is to design the Chembot for the 

removal of the chemical spill to ensure the safety of the environment and to check how it works by 

comparing its absorption capacity with the existing absorption methods for removing the chemical 

spill. The simulation of the robot will be presented through robot simulation software, where the 

tracking is done through embedded programming, so as to configure its movement and requirements 

through every cycle of change of state. A prototype of the Chembot is constructed through hardware 

with the help of robot-specific apparatus and with the same norms of a line follower robot. In 

summary, Chembot would be useful technology used for the removal of the chemical spill. 

Keywords: Chemical spill removal, Advanced robotic System, Robot simulation software and Chem 

bot. 
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Synthesis of Toluene and Gallic Acid with N,N-Dimethylmethanamide(DMF) through Helical 

Coil Flow Inventor(CFI) in Heating Environment 

AnikeshTripathi,SurjaKanta Pal, Koushik Guha Biswas,Debashis Panda 

Rajeev Gandhi Institute of Petroleum Engineering, Raebareli, Uttar Pradesh 

*Presenting Author: anikesht22ce@rgipt.ac.in 

Abstract: 

Process intensification is a method in which multiple processes are integrated at one step and in this 

era the coiled flow inventor plays very important role. Now a day’s batch reaction in chemical and 

pharmaceutical industries is replaced by CFI technology. In our experiment we take a helical coiled 

flow inventor which has three ninety-degreebends with 1.8 m length and 3 mm internal diameter.  For 

22.6 cubic millimeter CFI volume consider 0.8 g Gallic acid diluted in 20 ml DMF in 20 ml volume 

syringe and 20 ml toluene in another syringe with 2 ml per hour flow rate by syringe pump and this 

CFI put into silicon oil bath with 140 deg centigrade temperature. After product refining florescence 
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spectroscopy with acetone as reference fluid finds that product absorb lower wavelength with high 

intensity light. 

Keywords:CFI,Process intensification, spectroscopy, DMF, toluene 
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Sustainable Controller Design for Preparation of Potable Water at Desert Areas 
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Abstract: 

Water scarcity is the major crisis today especially in desert areas. Life in the desert has been a 

constant battle to covert water into survival. Water has traditionally been a source of wealth in desert 

countries. Rainfall does fall occasionally in deserts, and desert storms are often violent. Though little 

rains fall in deserts, deserts receive runoff from ephemeral, or short-lived, streams fed by rain and 

snow from adjacent highlands. These streams fill the channel with a slurry of mud and commonly 

transport considerable quantities of sediments. Apart from these sources, deserts have some water 

sources like Aquifers, Oases, fossil waters. Although these sources offer fresh water to these deserts, 

the water present in these sources are basic in nature with a pH of greater than 7.0 due to the basic 

nature of desert soils. Desert soils tend to have high concentration of carbonates which is the reason 

for the hardness. This is where the control of pH needs to be implied. This technique has been widely 

used in many industries including food industry, chemical industry, waste water treatment and 

environmental protection. This process is highly nonlinear and the characteristics of the process is 

dynamic in nature. This is one of the reasons that this process is difficult and it is widely studied and 

applied. Multi model adaptive Controller is shown to be effective for controlling nonlinear chemical 

processes. This controller has shown effective results in pH control when compared to convention 

controllers where they fail in nonlinear control.  

Keywords: Multi Model Adaptive Controller, non-linear, Hammerstein, pH neutralization 
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Covalently Immobilized Carbon Nanoparticles Reinforce Augmentation of Mass Transfer in 

Mill channels for Two Phase System 
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Abstract: 

Process intensification in millichannels is acquiring force because of its more extensive applications 

and a few functional benefits contrasted with microreactors. Nanoparticle-immobilized millimeter-

sized channels can possibly address the further improvement of mass exchange by successful 

micromixing of a solute in the ideal dissolvable. The current work gives an exhaustive concentrate on 

the stream conduct and mass-move attributes of nanoparticle-helped frameworks. Toluene−acetic 

corrosive and water are picked as model frameworks. A tiny sum, 0.5 g, of carbon nanoparticles mix 

with 100 ml of distilled water has been immobilized for a 28274 mm3 volume of the millichannel. 

The fact that the presentation of nanoparticles makes it seen contributes emphatically toward process 
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intensification by expanding the scope of slug stream and diminishing the scope of changes like slug 

annular and slug scattered, which contribute inadequately to the mass-move improvement rate. 

Additionally, we have noticed exceptional increase, a limit of approx. 3.9 seasons of mass-move 

coefficients for nanoparticle-inserted frameworks. 

Keywords:mili channel, mass transfer, process intensification 
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Hydrodynamic Study of Pulsed Column Using Radioactive Particle Tracking Technique 
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Abstract: 

Pulsed columns have significant applications in hydrometallurgy. There are little experimental 

insights into the local hydrodynamics in PSPC despite their widespread use in the field. A groove 

plate with 17 percent Fractional free area is designed and tested for pulsatile flow condition. Fluid 

dynamics of continuous phase are analysed for different pulsation intensities. Radioactive particle 

tracking measurement in this type of column is the novel study for propitious investigation of local 

hydrodynamics with in the stages. Additionally, the information of local velocity profile, spatial mean 

velocities, turbulent kinetic energies are envisaged in this article. Our work will have lot of scope for 

optimizing the operation conditions and to determine the axial dispersion and mass transfer 

parameters with more accuracy. Paradigm of Continuous phase flow pattern alone, from our study 

gives lot of application value to the industry. Fluid dynamics of the pulsed fluid elements from the 

geometrical resistances by the volumetric flow convection of water are substantially scrutinized in 

this work. The mean flow velocity is minimal, according to the results, but the pulsing action 

generates large fluctuating velocity components. Despite the fact that axial fluctuations predominate, 

significant azimuthal velocity is seen in each example. Results further demonstrate that, in 

comparison to the no flow condition, the axial variations are attenuated in the case of single-phase 

flow. As a result, single-phase flow has decreased axial rms velocity, turbulent kinetic energy, and 

turbulent intensity when compared to the no flow state. 

Keywords: Pulsed sieve plate column, Radioactive particle tracking 
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Prospective Review on Synthesis of 5-hydroxymethylfurfural (HMF) and 2,5-dimethylfuran 

(DMF) from Biomass-Derived Glucose and Fructose 
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*Presenting Author: jigesh.mehta@ppsu.ac.in 

Abstract: 

Renewable biomass resources could reduce the dependency on the fossil fuels by conversion of its 

lignocellulose into bio-fuels and other valuable chemicals. Depolymerisation of lignocellulose, 

hydrolysis of cellulose to monomer glucose and its subsequent dehydration results 5-hydroxymethyl 

furfural (HMF). HMF is an important platform chemical for fuels and various other applications. The 
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hydrogenation of HMF results 2, 5-dimethylfuran (DMF), which may be a biofuel with 40 % greater 

energy density than that of ethanol. The homogeneous catalytic method is preferred for lignocellulosic 

biomass conversion to cellulose, its hydrolysis and further dehydration to HMF. This review is an 

attempt to summarise the current research and developments in the field of lignocellulose derived 

HMF and further conversion to DMF as a potential biofuel using conventional homogeneous and 

heterogeneous catalyst as well as using deep eutectic solvents as green solvent. 

Keywords: Biofuels; Biomass; 5-hydroxymethyl furfural (HMF); 2, 5-dimethylfuran (DMF) 
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Abstract: 

Sewage is generated by residential, institutional, commercial and industrial establishments. It includes 

house hold waste liquid from toilets, baths, showers, kitchens, and sinks that are connected into 

sewers. The objective of this paper is to develop the design and execution methodology to install 

sewage network and sewage treatment plant at UCIL Township at Tummalapalle. This paper deals 

with the selection of appropriate STP technology suitable to UCIL Township requirement, process 

flow details, technical characteristics, equipment’s & systems package supply, execution 

methodology and operational requirements for successfully running the sewage treatment. The 

process treatment of 65 KLD MBR based STP system is planned to install. The cyclic operation of 

MBR is fully automated by PLC which will minimize operator intervention. It is planned to 

implement the establishment of STP and sewage network at UCIL township in two independent 

packages viz. STP and including its civil and equalization tank to facilitate the contractor to provide 

course bubbling in the equalization tank. The laying of sewer line along with manholes will be carried 

out by a separate contractor which primarily excavation & construction of manholes with integrity 

check of laying HDPE sewage lines. The investment required for the proposed STP project is Rs. 

~174.57 lakh and sewerage network is Rs. ~198.68 lakh. It is proposed that operation and 

maintenance for 65 KLD MBR based STP will be carried out by the vendor for two (2) years after 

completion of successful commissioning of STP with an investment of ~42.48 lakh. 

Keywords: Sewage treatment plant; Membrane bio reactor; Waste management 

 

 

OP/BUB/103 

Emerging Applications of Biochar and Hydrochar in Carbon and Pollutant Capture 

SonilNanda,Ajay K. Dalai 

Department of Chemical and Biological Engineering, University of Saskatchewan,Saskatoon,Canada 

*Presenting Author: isonil@yahoo.co.in 

Abstract: 

The overwhelming energy and consumer demand for the global population, industrialization and 

urbanization are supplemented by fossil fuels, petrochemicals and their derivatives. This is one of the 

leading causes of waste management, environmental pollution, greenhouse gas emissions and climate 
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change. On the contrary, biofuels and biomaterials are gaining increased attention because of their 

eco-friendly nature and renewable precursors. Biochar is a recalcitrant carbonaceous product obtained 

from pyrolysis, carbonization and gasification of renewable biomass and other biogenic wastes. 

Biochar has found notable applications in diverse areas because of its versatile physicochemical 

properties. This presentation will shed light on the thermochemical processes to produce biochar and 

activated carbon from a wide variety of biogenic wastes, namely lignocellulosic biomass, cattle 

manure, food waste, sewage sludge and waste tires. The presentation will also provide insights on 

some of the promising applications of biochar such as waste-to-energy, reclamation of degraded soils, 

wastewater and flue gases, carbon sequestration and manufacturing of specialty activated carbons and 

engineered biomaterials. The talk will explore the effects of pyrolysis and carbonization conditions 

that determine the biochar properties such as fixed carbon, volatiles, mineral matter, surface area, 

porosity and pore size distribution, alkalinity, electrical conductivity, cation-exchange capacity, etc. 

Nevertheless, this talk will coherently summarize the valorization potentials of biochar for various 

environmental, industrial, biomedical and value-added applications. 

Keywords: Biochar, Biomass, Biofuels, Pyrolysis, Gasification, Carbonization 
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Abstract: 

Biodiesel produced from pongamia seeds have been considered as promising option for diesel engines 

because of its environmental friendliness. The byproduct obtained from biodiesel is glycerol, which is 

used for synthesis of biopolyester like polyhydroxyalkanoate (PHA). PHA is widely used for various 

biomedical applications, including packaging, drug delivery and tissue engineering scaffolds, due to 

its excellent biocompatibility and biodegradability. The market of PHA is projected to be 62 million 

USD in 2020 and is expected to reach 121 million USD by 2025, at the CAGR of 14.2% between 

2020 and 2025. The market is mainly driven by the rising demand for PHA in industries like 

packaging and food services, biomedical, agriculture. In the current work, the emphasis is on the 

development of in-situ Biodiesel production process, selecting high yielding bacterial species for the 

synthesis of PHA, exploration of suitable low-cost nutrient source like pongamia pinnata seeds and 

development of novel integrated process for the simultaneous production of biodiesel and 

Polyhydroxyalkanoate (PHA). 

Keywords: Biodiesel, Integrated process, Polyhydroxyalkanoate (PHA), Pongamia pinnata seeds. 

 

 

 

 

 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

21 
 

OP/BUB/105 

Integration of Anaerobic Digestion and Microbial Fuel Cells: A Future Interface between 

Methane and Electricity Grids 

T.Amudha,Sivanesan Subramanian 
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Abstract: 

In the forthcoming years, renewable electricity from the electro-methanogenesis process to be an 

affordable form of energy. This can be achieved through the innovative concept of integrating an 

anaerobic digester (AD) with a Microbial fuel Cell (MFC). The anaerobic digestion (AD) of organic 

wastes such as sewage sludge, manure, organic fraction of municipal solid waste (OFMSW) is highly 

energy intensive. Electro-methanogenesis symbolizes a developing method of methane production 

where methanogenic microorganisms could convert the CO2 to CH4 under voltaic stimulation. A 

two-stage anaerobic digester (Acidogenesis + Methanogenesis) combined with microbial fuel cell is 

needed for 100% methane production for electricity conversion.  A microbial electrolysis system 

could prompt oxidation on the anode and carbon reduction on cathode therefore improves biomethane 

generation. Biomethane could be injected into the distribution grids and the waste-to-energy process 

would become the interaction between the methane and electricity grids. To execute this process, 

efforts in scaling-up of bio-electrochemical systems and cost-effective bioelectrodes are essential. In 

this study, the key parameters such as mass transport, electrodes, system design and scaling up are 

summarized and the limitations are to be overwhelming. 

Keywords: Microbial fuel cell, Electrodes, Methanogenesis, Biomethane, ethane-to-Power 
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Abstract: 

As the environmental effects of the usage of hydrocarbons become more noticeable, now a day’s 

hydrogen usage as an alternative fuel is becoming more and more popular. Hydrogen can be produced 

from renewable and non-renewable resources in which different kinds of methods are involved, those 

also discuss in this paper. Life cycle assessment research has been done to look into how producing 

hydrogen affects the environment. The study found that using renewable energy sources and natural 

gas steam reforming for the production of hydrogen has its high energy content, lack of CO2 

emissions, and combustion kinetics, which is chosen as a potential alternative fuel. The hydrogen 

production data are adapted from a literature review with four stages of LCA i.e., Goal and Scope 

analysis, Inventory analysis, Impact assessment, and Interpretation. Material and energy balances on 

the processes necessary to convert raw material into usable products are carried out in a cradle-to-

grave manner to characterize the emissions, resource utilization, and energy consumption (i.e., 

environmental stresses). The options with high-temperature electrolysis, wind, solar, biomass 

gasification and biophotolysis provide environment-friendly attractive results as compared to natural 

gas, oil, and coal. With the use of existing published research in the field, this review paper aims to 

analyze the environmental impacts of several hydrogen generation pathways using LCA. 

Keywords: Hydrogen production, Life cycle assessment (LCA), Environment, Bioenergy, Emissions 
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Abstract: 

Xylooligosaccharides (XOS) are comprised of oligosaccharides with xylose residues such as 

xylobiose, xylotriose etc.  XOS are available in various sources and has positive health impactsdue to 

its prebiotic applications. In the present study, alkali assisted steam treatment was experimented as the 

pretreatment process for the extraction of xylanfrom tender coconut husk. The tender coconut husk is 

also a lignocellulosic biomass. The presence of hemicelluloses,cellulose and ligninwere confirmed in 

the presentstudy also. The pretreated tender coconut husk was hydrolysed using xylanase enzyme for 

the production of XOS.Tender coconut husk pretreated with steam and 20% of NaOH for 60 min 

enabled the fractionation of approximately 82% xylan from the husk. The effect of enzyme 

concentration, pH, temperature and time for the extraction of XOS from xylan, was studied. It was 

observed that the enzyme concentration and temperature were the significant variables affecting 

xylose yield and enzyme concentration, temperature, time and pH were significant variables affecting 

xylobiose yield. FTIR analysis of the husk confirmed the presence of hemicelluloses, whereas, the 

presence of xylan was also confirmed in the extracted mass. In nutshell, the present study was 

successful in establishing the suitability of coconut husk for extraction of xylan and XOS which can 

be further used as a prebiotic. 

Keywords:Xylooligosaccharides, Tender Coconut husk, Xylan, Xylose, Pretreatment, Extraction 
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Abstract: 

Second generation bioethanol production is advancing with development in pre-treatment and 

hydrolysis techniques. Bioethanol from lignocellulose is produced by 3 consecutive steps viz pre-

treatment, hydrolysis and fermentation.  Pre-treatment is a crucial and rate limiting step in 2G ethanol 

production. In the present study, ultrasonication method is experimented for the pre-treatment as well 

as hydrolysis of sweet lime peel, instead of the conventional methods. The effect of acid 

concentration, alkali concentration, peel loading and pre-treatment time on cellulose and lignin 

content was investigated for the pre-treatment. Ultrasonication helps in cell wall disruption and 

liberates polysaccharides for hydrolysis. For the pre-treated sweet lime peel, acid assisted 

ultrasonication study was conducted as a hydrolysis method instead of enzymatic hydrolysis. The 

effect of peel loading, acid concentration, sonication time, temperature and amplitude of sonication on 

reducing sugar content was studied for the hydrolysis. The statistical optimization of acid assisted 

ultrasonication for hydrolysis was carried out using central composite design of response surface 

methodology. Sweet lime peel has good amount of carbohydrates for bioethanol production. 236 mg/g 

of reducing sugar was obtained after the hydrolysis using ultrasonication. Thus, ultrasonication helps 

in achieving good amount of reducing sugar in the hydrolysis process. 
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A Review on Bioenergy Resources and Current Status in India 

Chinthayyanaid u Rudramc, Raj J Varasada, Abhi M Charola, Chintan S Javiya, Dharmesh H Sur  

MarwadiUniversity,Rajkot, Gujarat 

*Presenting Author: bhaumik.vekariya109963@marwadiuniversity.ac.in 

Abstract: 

Bioethanol is now a next generation energy source but this is not used directly in the vehicles. In this 

review, the efforts are made for the use of bioethanol as a direct fuel. The developments in biofuels 

are the demand of the time with the surety in depletion of the sources of conventional ones.  The 

choice of raw material forms two major economical and ethical concerns. This review is a 

comparative analysis for the raw materials (Rice straw, bamboo (Dendrocalamus spp.), lignocellulose 

biomass, corn, sugarcane tops) for bioethanol production. This review helps identify the local 

concerns and needs related to production. The work strongly recommends the specific features and 

needs required for the production of biofuels.  

Keywords: Bioethanol, Biofuels, India 
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Sustainable Biochemical Conversion of Lignocellulosic Biomass forThe Production of 

Bioethanol Using Separate Hydrolysis and Fermentation (SHF) Process 

Jennita Jacqueline P,Velvizhi G 

Vellore Institute of Technology,Vellore,Katpadi, Vellore,TamilNadu. 

*Presenting Author: jenitajacqueline@gmail.com 

Abstract: 

Sustainable alternative energy plays a pivotal role in energy security and environmental changes. 

Another burgeoning global issue is the handling of agro waste in terms of fruit and vegetable peel 

waste, the organic content present in this lignocellulosic biomass has the potential for the production 

of biofuel. In this context, the present study evaluates the potential of Pomegranate peel, Mosambi 

peel, and Banana peel for the production of bioethanol production and value-added products. Fruit 

peels were collected from the local market and processed through rinsing, drying, and shredding 

processes.  Chemical pre-treatment in terms of alkali (calcium carbonate, sodium bicarbonate, 

ammonia) and acid (Sulphuric, citric, nitric acid) at 121℃ for 60min in different ratios of (0.5%,1%, 

1.5% and 2.5% w/v%) and cellulase inoculum of enzymatic hydrolysis (5% enzyme loading at 48h) 

was performed. The hydrolysed samples were characterized to analyse the cellulose, hemicelluloses, 

lignin, ash and moisture content by the NREL method and structural-functional groups of FTIR, XRD 

were performed. The results infer that the banana peels extract lignin constraints showed enhanced 

cleavage of the complex matrix structure in comparison to other fruit peels by using FTIR 

characterization. Total reducing sugar was determined using SRS standards (DNSA) and followed by 

saccharification fermentation, hydrolysates peels were subjected to SHF processes using 

Saccharomyces Cerevisiae for the production of bioethanol. The study infers that fruit peels could be 

a sustainable substrate for biofuel production due to its ubiquitous and renewable resource moreover it 

could be an effective process for waste management.  

Keywords: fruit peels; pre-treatment; SHF, bio-ethanol; sustainable; waste management.  
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OP/BUB/111 

Synthesis of Biofuel from Water Hyacinth Plant for Environmental Sustainability: A Review 

DhanashriPendse, Minal Deshmukh 

MIT WPU,Pune, Maharashtra 

*Presenting Author: dhanashri.pendse@mitwpu.edu.in 

Abstract: 

In the recent years, the countries all over the world are focusing on energy sector. Scientists and 

researchers are keen on finding fossil fuel alternatives to meet the next generation energy demands. 

Since the depletion of renewable resources, to replace fossil fuels are in demand. In this context, there 

is lot of scope in energy sector for people working on sustainable solutions as it is environmentally 

friendly. There are many studies done and published on production of biofuels from various sources. 

This technology is commercialized and bioethanol is produced at industrial level in order to blend 

with gasoline in vehicles for transportation. Since the demand is huge, alternative sources are also 

explored to combat the energy requirements. One such area of research is production of biofuel from 

water hyacinth plant. Water hyacinth is a commonly grown aquatic plant. It can be used as a potential 

source of biofuel production. Since it is present and grown in large area and it is polluting water 

bodies, it is better to use it as a source for biofuel production. This way two purposes are served, i.e 

biofuel production and bioremediation. Till date this technology is only at lab scale due to low 

efficiency. Alteration in process parameters and choice of microbes used in fermentation can yield 

good results. This is a good option to work on for countries having mass growth of water hyacinth 

plant. 

Keywords: Biofuel, Water plants, Fermentation, Energy, Environmental sustainability 
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Valorization of Food Waste to Bio-fuel and Bio-fertilizer 

NithishR., MohamedFaiz V.M., Jamal Mohammad Ukasha,J.B.Veeramalini 
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*Presenting Author: chanleechanlee2@gmail.com 

Abstract: 

This research work deals with the conversion of organic waste (food waste) into bio-gas and bio-

fertilizer as products. As a result, the waste can be used in the form of energy and as fertilizers. As the 

whole world is dealing with many types of waste, such as biodegradable, non-biodegradable, organic, 

inorganic, etc. These wastes generate greenhouse gases, increase in landfills, increases toxicity in 

rivers and so on. One of the ways to convert a fraction of these wastes, which is an organic waste into 

a useful and less polluting product through Anaerobic Digestion (AD) process. This process is about 

producing biogas, containing majorly methane and the digestate as bio-fertilizer. During this process a 

lot of parameters are to be considered, such as maintaining pH, C/N ratio, retention time, organic 

loading rate, total solids, particle size and temperature. More recently, the process developments in 

this technique using advanced digital equipment for the operation of recirculation of waste, 

optimizing operational parameters, use of additives and feedstock pre-treatments gives us a promising 

future for an efficient use of large-scale bio-digester to be effectively operated, where large amount of 

organic waste is produced. 

Keywords: Biodigester, Food waste, Anaerobic digestion, Bioenergy, Biofertilizer. 
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OP/BUB/113 

Effect of Operating Parameters on the Hydrodynamics of a Micro Fluidized Bed Reactor and 

It’s Application in Biomass Fast Pyrolysis 

Falak Naz, Nikhil Kumar, Varunkumar S, Himanshu Goyal 

Chemical Engineering, IIT Madras, Chennai, Tamil Nadu 

*Presenting Author: ch20s014@smail.iitm.ac.in 

Abstract: 

The hydrodynamics of the micro-fluidized bed significantly influence the heat transfer and mass 

transfer rate. Quantifying the effects of variables such as particle size, inlet gas flow rate, operating 

temperature, and pressure is extremely important since these variables have a substantial impact on 

the hydrodynamics of MFBR. In this study, the impact of operating temperature on the 

hydrodynamics of the micro fluidized beds has been thoroughly investigated experimentally as well 

as through modeling and simulation techniques. The effects of a number of parameters, including 

feeding velocity, height, and angle, were also investigated in order to achieve the optimal reactor 

design for continuous operation. The hydrodynamics study included pressure drop across the bed, the 

minimum fluidization velocity, and bed expansion. The volume fraction of the solid phase in the 

MFBR and the time-averaged pressure drop over the bed from the results of the experiments were 

compared to validate the simulation results. Additionally, the effect of the hydrodynamics of reactor 

was studied for the biomass fast pyrolysis by characterizing the bio-oil obtained from the process 

using an offline method of gas chromatography and mass spectrometry (GCMS). In each case the 

temperature of reactor is maintained at 500 ͦC and biomass powder (500-micron particle size) is 

injected through a side inlet with an in-house continuous feeder at a rate of 10-30 mg/s. 

Keywords: Micro-fluidized bed, hydrodynamics, biomass fast pyrolysis. 

 

OP/BUB/114 

Process Amelioration for Production of Biohydrogen using Mutated Rhodobacter M 19 and 

Enterobacter Aerogenes co-culture: Influence of Nanoparticles 

Sarumathi S, Logeshwari N, Josephine Supritha, Girija P K 

Vel Tech High Tech Dr. RangarajanDr. Sakunthala Engineering College (Autonomous),Chennai, 

TamilNadu 

*Presenting Author: sheshatheri47@gmail.com 

Abstract: 

Abstract In the present study, the effect of Iron Nanoparticles (Fe NPs), Nickel Nanoparticles (Ni 

NPs) and co-additions of Iron and Nickel nanoparticles (CNPs) for the production of biohydrogen 

from the effluent collected brewery processing was investigated. Free and co-culture (immobilized) of 

EtBr mutated Rhodobacter M 19 and Enterobacter aerogenes were used for biohydrogen production. 

The biohydrogen productions is found to be enhanced by using nanoparticles as active catalyst. The 

results showed the maximum biohydrogen production of 96.21% by using combined nanoparticles 

(CNPs) with immobilized EtBr mutated co-culture. The proportion used is 30:30 mixed nanoparticles 

(CNPs) at pH 6.9. Additionally, Gompertz equation was adopted to fit the enhanced biohydrogen 

productions and Richard’s and Logistics equation were best suited for the biomass growth with 

minimal error. The batch kinetics of biohydrogen productions using nano catalysts were examined 

under batch fermentations. Thus, the addition of mixed nanoparticles showed significant yields in 

biohydrogen production for mixed nanoparticles and also be the promising method of fermentative 

yield of biohydrogen.  
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Keywords: Brewery effluent; Fe nanoparticles; Ni nanoparticles, combined iron and nickel 

nanoparticles; Biohydrogen 
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Evaluation the Characteristics of Blending of high ash Indian Coal with Groundnut Shell for 

Power Generation Application 

Kishore Kumar Gulipilli 

Min. of Power, Central Power Research Institute,Bangalore 

*Presenting Author: kishorekumar@cpri.in 

Abstract: 

The biomass as fuel for power generation offers the advantage of a renewable, CO2 neutral fuel 

energy with a sustainable environment. The clean energy is potential to replace fossil fuels with the 

abundantly available biomass resources can reduce global warming and less pollution to environment. 

In India large quantities of several kinds of agricultural residues are available throughout the year, in 

south India and Karnataka groundnut shells is one of the favourable choices. The high volatile 

biomass and high ash content of coal has disadvantage for individual combustion, but the combination 

of these can improve the combustion process.  The objective of the study is to discuss the blending of 

groundnut shells and high ash Indian coal, evaluation by proximate, ultimate analysis and blends 

through thermo-gravimetric analysis (TGA) to explore the synergistic effects of the blending, thermal 

conversion. This paper detailing burning profile of high ash coal and groundnut shell blends in 

thermal co-conversion through thermo-gravimetric technique to know the combustion conditions 

(heating rate, ignition temperature, and residence time). The Derivative Thermo gravimetric (DTG) 

analysis of groundnut shell shows split in the curve and fast burn out at two different intervals starts 

from 2300C to 3200C and from 3600C to 4100C. But when Groundnut shell blended with coal the 

burn out time can be controlled and in linear relation with coal. The DTG analysis for groundnut shell 

shows good burning profile for 15% blend ratio. This study will provide future prospects for co-

thermal combustion of groundnut shell biomass, high ash coal, and their blends. 

Keywords: Biomass, Groundnut shell, high ash coal, Thermo-gravimetric, Burning profile 
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Control of Trace Gases, Temperature, and Humidity inside a Chamber for Storage of 

Agricultural Produce  
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*Presenting Author: rahul_1921me15@iitp.ac.in 

Abstract: 

Post-harvest agricultural produces strictly demand suitable storage conditions due to their perishable 

nature. The uncontrollable biochemical and physiological changes due to respiration, and 

transpiration process in unsuitable storage environments lead to pathogen growth and eventually 

decay the shelf life of perishables. Hence, independent control over environmental parameters, i.e., 

temperature, humidity, and the concentration of trace gases, is vital to create a conducive environment 

for perishable’s preservation for a longer duration. For example, suitable storage conditions for 

tomatoes are 12 – 20 ℃, 85 -95 % relative humidity, and 3 – 6 % O_2 (by mass percentage), and 2 – 

4 % CO_2 concentration. The rate of CO_2 generation due to the respiration process is 21 mg/kg hr. 

In this regard, we experimentally investigate the control of trace gases, i.e., CO_2 and O_2, 

temperature and humidity inside an indigenously developed off-the-grid environment control system 
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with a dummy load for agricultural produce. The developed system comprises trace gases, 

temperature, and humidity control units. Temperature and humidity are maintained by utilizing the 

biomass gasification-based adsorption refrigeration system, and waste heat operated desiccant 

dehumidifier. Concentration of CO_2 is maintained by adding pressurize CO_2 and removing it 

through ventilation air. A performance comparison between ventilation and recirculation mode of 

room-conditioned air is also examined. Overall, this research provides valuable information to 

understand the control of storage conditions of the various perishables.  

Keywords: Environmental control unit, Biomass gasification, Energy, Sustainability 
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Scaling up of Large-scale Bioethanol Production from Lignocellulosic Biomass by Fractional 
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Abstract: 

As conventional sources of energy are dwindling and altering the environment with hazardous 

impacts on climate and ecosystem, there has been tremendous emphasis in exploiting renewable 

energy to conventional energy sources. Bioenergy is a form of renewable energy derived from 

biomass to produce electricity, heat or liquid/solid fuel and has emerged as a potential alternative to 

fossil fuels and is being promoted as a cleaner source of energy. Energy transformation from biomass 

to biofuel involves thermochemical and biochemical conversion. The biochemical methods involve 

fermentation of bio-based substrate involving microorganisms resulting in generation of energy by 

catabolism of organic compounds. Biofuels have been classified into first, second and third generation 

based on source of biomass and the microorganism involved. A novel eco-friendly bioprocess has 

been developed in our lab for the conversion of lignocellulosic biomass to bioethanol. The cost of 

production of bioethanol is cheapest of all methods so far developed. The process involves a novel 

fractional hydrolysis method that gives C5 and C6 sugars directly from the LCB in a single step (no 

pre-treatment is required) without generation of substantial number of toxic substances in just 1.5-

hour time and subsequently fermentation (co-fermentation) of these sugars to ethanol by 

microorganisms like Z. mobilis and P. stipitis. The process is able to extract more than 90% (w/w) of 

available sugars in the LCB and can give around 300 ml of ethanol from 1 kg biomass in most 

economical way. The process is tested with more than 10 varieties of LCB and studies are complete 

upto pre-pilot scale level. 

Keywords: Bioethanol, scale-up, biomass, cofermentation, fractional hydrolysis 
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Influence of Process Parameters on Pyrolytic Product Distribution of Ficus Virens Sawdust and 

Comprehensive Characterization of its Products  

Nidhi Agnihotri,Monoj Kumar Mondal 

Department of Chemical Engineering and Technology, Indian Institute of Technology (Banaras Hindu 

University), Varanasi 221005, Uttar Pradesh, India 

*Presenting Author:  nidhiagnihotri.rs.che18@itbhu.ac.in 

Abstract: 

Pyrolysis is a thermochemical process carried out at high temperature in absence of oxygen to 

disintegrate biomass into bio-oil, bio-char and pyrolytic gaseous products. The aim of this work was 

to study the effect of operating parameters (temperature, particle size, nitrogen flow rate, bed height 

and pyrolysis time) on pyrolysis products distribution and to carry out in line characterization of the 

products thus formed by pyrolysis of Ficus virens Sawdust. Experiments were performed in the 

temperature range of 450-600 ℃ with step size of 50 ℃, 150-250 mL/min N2 flow rate, 2.1-8.4 cm 

bed height, 0.18-0.83 mm particle size and 40-80 min pyrolysis time.  Under the optimal conditions of 

pyrolysis at 550 ℃, 150 mL/min nitrogen flow rate, 8.4 cm bed height, particle size in the range of 

0.18-0.29 mm and 60 min pyrolysis time, highest bio-oil yield was obtained. Bio-oil yield ranged 

from 42.64 to 50.67 wt% and bio-char and gas yield was 24.42 and 24.91%, respectively at 550 ℃. 

Bio-oil was characterized for its physicochemical properties namely density, viscosity, pH, HHV, 

carbon residue, FTIR, GC-MS and 1H NMR analysis. Whereas bio-char was analysed for its physico-

chemical properties via proximate, ultimate, HHV, XRD, FTIR, SEM and BET surface area analysis. 

Bio-oil’s characterization affirmed its candidature for generation of biofuel-bioenergy as well as a 

potential value-added chemical feedstock while high porosity and huge surface area of biochar 

proclaimed its utilization as substrate for activated carbon.    

Keywords: Sawdust pyrolysis, Bio-oil, Bio-char, operating parameters’ optimization, product 

characterization 
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Fine Chemicals Recovery from Chlorella Vulgaris and Spirulina Maxima using Catalytic 

Hydrothermal liquefaction 
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*Presenting Author: navinrt.20chem@kongu.edu 

Abstract: 

Microalgae, one of the third-generation feedstocks are placed in the top order for production of bio-oil 

compared to the first and second-generation feedstocks. Hydrothermal Liquefaction (HTL) is an 

effective method that converts biomass into value added chemicals by involving moderate to high 

temperature and pressure. Since, the yield in non-catalytic HTL process is lower, it can be enhanced 

using catalytic HTL process. Catalytic hydrothermal liquefaction process has been recognized as a 

potential method having positive effects on the liquefaction of microalgae by improving value added 

chemicals yield and reducing solid residue. So, in the current study, by catalytic HTL is processed 

with homogeneous catalysts such as Na2CO3, KOH, NaOH, K2CO3 and heterogeneous catalysts 

such as MgO, CaO, Pt/C and Pd/C, Zeolite based catalyst. Microalgae such as Chlorella Vulgaris and 
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Spirulina Maxima are taken as the feedstock on which catalytic HTL is performed. The corresponding 

characteristics like catalytic effect on the fine chemicals, yield is measured. The organic phase 

obtained at the varied operating conditions was subjected to the CHNS/O and GC-MS analysis to 

identify their elementary composition and fine chemical compounds. 

Keywords: Algal feedstock, Catalytic HTL, Homogeneous catalysts, Heterogeneous catalysts, fine 

chemicals, Thermochemical Conversion 
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Abstract: 

Hydrothermal liquefaction (HTL) uses moderate reaction temperatures (250-350°C) and high 

pressures (10 – 25 MPa) near critical point of the solvent used (mostly water) to convert biomass into 

bio-crude.  In this study, various lignocellulosic biomass (canola meal, mustard meal, oat hull, barley 

straw), food waste (coffee residue, coffee + tea residue) and forestry feedstock (saw dust, poplar) 

were screened at similar HTL conditions (T=280°C and P=12 MPa, time=30 min) to identify the 

feedstock with the highest biocrude yield.  Amongst the feedstocks screened, mustard meal showed 

the highest biocrude yield of 38 wt. % followed by canola meal 27 wt.% due to the presence of high 

lipid contents. To avoid overdependence on a single feedstock, stream all year round due to inherent 

logistic bottlenecks, co-HTL was explored using an optimum ratio of 4:1 for mustard meal and canola 

meal. The effects of temperature (260-340℃), reaction time (10-40 mins) and solvent to biomass ratio 

(4-8) were investigated using central composite design of experiments (CCD) to maximize biocrude 

yield and quality. A maximum biocrude yield of 37.6 wt.% was obtained at 301.7 ℃, 30.5 min, and 

6.1 solvent/biomass ratio with nitrogen and oxygen contents of 3.4 and 8.3 wt.%, respectively and a 

calorific value of 37.5 MJ/kg. The lower temperatures resulted in less nitrogen in the biocrude and 

more nitrogen in the aqueous phase. Extensive characterizations including GC-MS, FTIR, TGA, 

elemental/proximate analysis, total acid number, viscosity, and density were used to ascertain the 

physicochemical properties of the biocrude and its bio-residues produced. 

Keywords: Hydrothermal Liquefaction, Agricultural residues, Biocrude, Central Composite Design.  
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High End Aromatics from Lignin: Synergy of Biomass Fractionation, Extraction and 

Upgradation 
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*Presenting Author: uplabdhityagi200@gmail.com 

Abstract: 

Depletion of fossil fuels combined with rising global warming is a major concerning issue. Fossil 

fuels have been used for energy production and currently, around 82% of the world’s energy needs 

are supplied from petroleum, natural gas, and coal. These resources are not only used for energy 

production, but a vast variety of chemicals are also being produced under optimized process 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

30 
 

conditions. The continuous exploitation of these resources has negatively impacted the environment 

and hindered economic development. Hence, there is a demand for an alternative resource that can 

overcome the challenges associated with fossil fuels. Lignocellulosic biomass being a sustainable and 

cost-effective candidate can serve as a promising feedstock for the production of value-added 

chemicals under mild process conditions. Biomass consists of cellulose, lignin, and hemicellulose in 

varying proportions depending on the source of biomass. Lignin is the second most important 

biopolymer which exhibits several functional groups and monomers that facilitate faster production of 

aromatics. It consists of three coupling monolignols, synapyl (S-unit), coniferyl (G-unit) and p-

coumaryl (H-unit). Currently, lignin is treated as a wastage which is directly incinerated for energy 

production as it has no practical industrial application. However, its transformation is highly 

challenging due to its structural variety and complexity. Therefore, the evolution of an economic 

means of extraction and depolymerization of lignin is necessary for the valorization of high-added-

value chemicals. This study focuses on a cost-effective method for the extraction of lignin from 

lignocellulosic biomass and the further production of hydrocarbons under mild operating conditions. 

Keywords: Lignin, Valorization, Extraction, Aromatics, Waste Management 
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Abstract: 

Biodiesel refineries produce large amounts of crude glycerol as a by-product during transesterification 

of vegetable oils. Crude glycerol is a heterogeneous mixture of pure glycerol, methanol, oleic acid, 

and a small amount of fatty acid methyl esters and water. Due to expensive purification techniques, 

the value addition and utilization of crude glycerol is challenging. Hydrothermal gasification at 

supercritical conditions of crude glycerol to produce renewable hydrogen can serve as an excellent 

process for the upgradation of crude glycerol. Supercritical water gasification (SCWG) of model 

compounds of crude glycerol was investigated by using glycerol, methanol, and oleic acid to obtain 

renewable hydrogen at various process conditions. Process conditions such as temperature, residence 

time, and feedstock concentration were optimized to maximize hydrogen yield. Results showed that 

hydrogen yield for all three model compounds increased with an increase in temperature and 

residence time and decreased with an increase in feedstock concentration. Overall methanol 

demonstrated the highest hydrogen yield of 9.01 H2/g feedstock followed by glycerol and oleic acid 

at the optimized temperature, residence time, and feedstock concentration of 500 oC, 10 wt%, and 1 

h, respectively. Furthermore, CH4, CO2, and total gas yields were also quantified. Overall, this study 

provided in-depth detail on the SCWG behaviour of model compounds of crude glycerol and 

evidenced the potential of converting waste crude glycerol into renewable H2 gas.   

Keywords: Biofuel, Glycerol, Methanol, Supercritical water, Gasification, Hydrogen 
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Bio-Oil from Microwave Pyrolysis (Mwp) of Rice Husk 

MonishChaurasiya, Neha Mittal,AK Rathore 

Harcourt Butler Technical University, Kanpur 

*Presenting Author: monishchaurasiya8@gmail.com 

Abstract: 

Biomass is widely considered to be a major potential and renewable source of energy for the future. 

Rice husks from agricultural industries are abundant in India with an annual production of more than 

24 million tons (dry mass). Unlike conventional heating, during which energy is supplied to the 

biomass by heat transfer, microwave heating occurs through the interaction of biomass with the 

electric field component. Thus, the sample is directly heated, as microwaves provide direct 

electromagnetic energy transfer leading to volumetric and instantaneous heating. Therefore, 

microwave pyrolysis of large particles can be performed without the need for an energy-intensive 

grinding pre-treatment step to achieve reduced particle sizes. Microwave pyrolysis of biomass has 

demonstrated the potential to produce a unique grade of products owing to unique thermal gradients 

that exist during processing. Microwave pyrolysis maximizes the production of high value-added 

chemical from biomass compared to conventional pyrolysis under similar operating conditions. For 

instance, carbohydrate degradation products such as laevoglucose and furfural are certainly preserved 

as compared to conventional pyrolysis. We can increase the efficiency of microwave pyrolysis 

process by using microwave fluidized bed process which reduce the power input requirement and 

improvement in heating uniformity and ability to control the solid deposition in the process. In this 

study, Microwave pyrolysis was found to give greater bio-oil and syngas yield than conventional 

pyrolysis at similar temperature. Maximum efficiency of 81% is observed during microwave 

pyrolysis compared to around 29% recorded during conventional pyrolysis. Microwave pyrolysis 

resulted in time and energy savings due to lower energy input required. 

Keywords: Rice Husk, Microwave pyrolysis (MWP), Bio-oil, Microwave fluidized bed, Biomass. 
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Abstract: 

Non- renewables make up to 81 percent of our energy economy but shortcomings such as exhaustive 

nature and greenhouse gas emissions have strained the economy which is further burdened by 

mitigation laws to tackle the emissions. Hence, many are phasing out of non-renewables and driving 

their attention to renewables. Most of the renewables are driven to meet the energy demand but it falls 

short in case of value- added products which are lifeline to humanity. For this reason, lignocellulosic 

biomass has become a hot topic among researchers around the globe. With production of 146 billion 

tonnes annually and qualities like carbon neutrality, it is an untapped resource which shares 

similarities with conventional resources and hence considered as a potential candidate for both fuels 

and chemicals production. Lignin is the second most abundant biopolymer and (unlike cellulose and 

hemicellulose) only 2% is valorised because of challenges such as complexity and recalcitrance, rest 
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is used as heating source for the industries which undermines its true worth. The foremost step in 

resolving these challenges is to carry out extraction methods which reduces the recalcitrance and 

helps in the upstream processing of biomass. The study is aimed at extracting biomass which will then 

be depolymerized to obtain value- added chemicals. The study not only resolves the challenges but 

also provide an alternative to increase sustainability. 

Keywords: Lignocellulosic biomass, Lignin, Extraction, Green Manufacturing 
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Abstract: 

Providing sufficient energy supply and reducing the effects of global warming are serious challenges 

in the present decades. In recent years, biodiesel has been viewed as an alternative to exhaustible 

fossil fuels and can potentially reduce global warming. Here we report for the first time the 

production of biodiesel from oleic acid (OA) as a test substrate using porous sulfonic acid 

functionalized banana peel waste as a heterogeneous catalyst under microwave irradiation. The 

morphology and chemical composition of the catalyst was investigated using PXRD, FTIR, TGA, 

TEM, and SEM-EDS. The SEM-EDS analysis of the catalyst revealed the presence of sulfur in 4.62 

wt. % amounting to 1.6218 mmol g -1 sulfonic acids, which is accorded to the high acidity of the 

reported catalyst. Using response surface methodology (RSM), through a central composite design 

(CCD) approach, 98.9±0.1 % biodiesel yield is approved (OA to methanol molar ratio of 1:10, the 

temperature of 55 °C, catalyst loading of 4 wt. % for 15 min). The catalyst showed excellent stability 

on repeated reuse and can be recycled at least 6 times without much activity loss. 

Keywords: Heterogeneous catalyst, esterification, biodiesel, renewable energy. 
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Shivangi Jha, Sonil Nanda, Bishnu Acharya, Ajay K. Dalai 

University of Saskatchewan, Saskatoon, Canada 
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Abstract: 

To effectively address the concerns of greenhouse gas production caused by natural decomposition 

and waste accumulation, proper management and exploitation of wood waste and agricultural crop 

leftovers are required. By converting biogenic wastes into biofuels and other bioproducts, the energy 

crisis can be resolved, and environmental remediation can be facilitated. Thermochemical procedures 

are typically favoured among the many biomass treatment technologies due to benefits like high 

conversion efficiency and rapid reaction times. To assess their suitability for slow pyrolysis to 

produce biochar and bio-oil, this study examined the properties of woody biomass (spruce wood). The 

slow pyrolysis process variables temperature, reaction time, and heating rate were optimized for 

maximum biochar formation. A parametric study was conducted to investigate the optimum 

temperature, heating rate, and reaction time. A maximum biochar production of 35 wt.% was recorded 

at temperature, heating rate and holding time of 300°C, 5°C/min, and 30 min, respectively. A lower 

temperature, heating rate and holding time contributed to higher biochar yields.  Additionally, 
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biochar, bio-oil, and gases underwent physicochemical, spectroscopic, and microscopic analysis. At 

higher temperatures, it was discovered that biochar’s carbon content and thermal stability increased. 

Furthermore, the presence of anhydrite, sylvite and various chlorides was observed. The band 

attributed to hydroxyl groups was detected due to the presence of carboxylic acids, alcohols, and 

moisture. Bio-oil produced at higher temperatures contained phenolic and aromatic chemicals. 

Depending on the adsorption capacities of biochar, it could be utilized to remove toxins from 

wastewater, deteriorated soil, and flue gases. Additionally, it can be utilized as a feedstock to produce 

activated charcoal. The findings imply that woody biomass may be used as a possible feedstock for 

slow pyrolysis to produce high-value biochar for environmental applications as well as bio-oil and 

pyro-gas for energy and fuel applications. 

Keywords: Thermochemical conversion; Biochar; Biofuels; Slow pyrolysis; Woody biomass 
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Abstract: 

Fruit waste biomasses (both pulp and peel) from Citrus limetta were used for their effective 

thermochemical conversion to aid in their value addition. Their liquefaction in methanol solvent at 

260°C, 30 min residence time and three different ratios of biomass to solvent (1:2, 1:3 and 1:4) was 

reported. The products were investigated for their suitability and sustainability to be used as a source 

of fuel in bio-refineries. The variation in biomass to solvent ratios led to variation of biocrude yield. A 

maximum of 12.5 wt. % of biocrude yield was reported from Citrus limetta peel biomass which was 

higher than that obtained from liquefaction of other citrus fruit waste biomasses. The biochar yield 

however decreased with biomass to solvent ratios, indicating better conversion of organics in biomass 

to liquid products in a solvent rich environment. Citrus limetta pulp biocrude depicted maximum 

higher heating value (HHV) of 26.76 MJ/kg due to their low oxygen content in comparison to peel 

biocrude. Energy content of biocrude obtained was much higher than raw biomass feedstock 

indicating synergistic effects of process. Fourier Transform Infrared Spectroscopy (FTIR) of biocrude 

was carried out to determine its functional groups while the biochar HHV was calculated to determine 

its energy content. Thermal stability of biochars were also investigated by thermo-gravimetric 

analysis.  

Keywords: Citrus limetta; Fruit waste; Liquefaction; Hydrogen donor solvent; Waste management. 
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Abstract: 

The population is growing quickly, and the economy is expanding as well, which is causing daily 

increases in energy usage. The adverse environmental effects of using fossil fuels, such as global 
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warming and acid rain, have boosted the global search for renewable alternatives. A viable and 

expanding alternative is the utilisation of biomass as an abundant and sustainable source of energy. 

Methods of thermochemical conversion offer a lot of potential for turning biomass into energy. Due to 

its low cost and convenience of usage, pyrolysis a type of thermal conversion that takes place in the 

absence of oxygen and has been considered a sustainable method. Determining out the product yields, 

particularly on gas yields from slow pyrolysis of biomass under various operating conditions, is the 

major goal of the current study, so that it may be used to upgrade to hydrogen later on. Pyrolysis 

experiments are carried out in a fixed bed reactor in the temperature range of 400-500℃ in isothermal 

and non-isothermal conditions. The results obtained from the experiment, shows that product yields of 

char and gas is more as compared to bio-oil in slow pyrolysis and isothermal conditions is suitable for 

the production of gas yields as compared to non-isothermal conditions in slow pyrolysis. 

Keywords: Biomass, Thermochemical Conversion, Slow Pyrolysis, Fixed bed Reactor 
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Abstract: 

The thermal degradation of Polypropylene grocery bags was investigated in this work using a 

thermogravimetric instrument in an inert atmosphere. Experiments were conducted in the temperature 

range of 30–900 ℃ at various heating rates (10, 20, 35, 55 K/min). There were numerous ways for 

determining the kinetics of polypropylene; in this work, five iso-conversional approaches namely, 

Distributed Activation Method (DAEM), Differential Friedman (DFM), Ozawa-Flynn-Wall (OFW), 

Starink method (STK) and Kissinger-Akahira-Sunose (KAS) were used to estimate the kinetic 

parameters. The average values of apparent activation energy determined were in the range of 147.59-

158.27 kJ mol-1 for all iso-conversional approaches. In the kinetics investigation, there was a good 

correlation (R2 > 0.98) in the whole conversion range of α for five iso-conversional approaches. The 

average values of change in Gibbs free energy (ΔG, kJ/mol), change in entropy (ΔS, kJ/mol K), and 

change in enthalpy (ΔH, kJ/mol) at heating rate 10 K/min were 207.75 kJ/mol, -0.09282 kJ/mol K, 

and 141.73 kJ/mol respectively, were calculated from KAS method. Master plots based on the integral 

form of kinetic data reveals that the experimentally plotted master plots fell between F0 of theoretical 

master plots for all four heating rates; thus, Fn model explains the reaction mechanism of thermal 

dehydration of polypropylene, while Criado's master plots revealed that the pyrolysis data was 

followed by a multistep reaction. 

Keywords: Polypropylene grocery bags. Thermogravimetric Instrument.  Criado’s master plot. Iso-

conversional methods. 
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Abstract: 

Ever since industrialization has started, use of fossil fuel has been there. The consumption of these 

fuels has escalated so drastically that in today’s time more than 89% of carbon emission in 

atmosphere is caused by burning or processing fossil fuel. Most of the high-value chemicals are 

derived from petroleum. This has affected our environment and hindered sustainable usage of 

resources. In order to diminish the rising severity of the environmental and economic crisis, it is 

crucial to encourage the production of clean and renewable energy by utilizing biomass resources. 

One of the distinct kinds of biomass is lignocellulose, which has a global annual production of around 

180 billion tonnes. Being the only carbon-containing renewable resource on the planet, lignin shows 

potential for sustainable conversion to high-quality fuel and value-added chemicals. Lignin is the only 

natural resource featuring aromatic rings. It is composed of three structural monomers sinapyl alcohol 

(S unit), coniferyl alcohol (G unit), and p-coumaryl alcohol (H unit) which have been linked together 

via C-O-C and C-C bonds. Being a high molecular aromatic polymer, lignin confronts the challenge 

of low-value usage due to its strong chemical resistance and complicated rigid structure. This study 

focuses on advance lignin extraction techniques which will facilitate the production of Value-added 

chemicals at low cost and provide high yield.   

Keywords: Lignin, Extraction, Aromatics, Waste Management, Valorization 
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Microbial Lipids: A Precious Chemical for Biofuel 
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Abstract: 

Current studies are focusing on improving microbial lipid titers, composed of triacylglycerols (TAGs) 

are accumulated by Oleaginous microorganisms which have the capacity to yield over 20% of their 

cell dry weight. It consists of palmitic, stearic and oleic acids fatty acids that are pertinent to biodiesel 

applications. While these microbes can cultivate on low-cost lignocellulosic (agro-industrial) biomass 

and are capable of producing TAGs. From pharmaceuticals to the petroleum industry microbial oils 

are an up-coming source of viably precious chemicals. Rhodococcusopacus a gram-positive, aerobic 

bacteria have remarkable capabilities to biosynthesize the intracellular lipids from the biodegradation 

of lignocellulosic biomass. Because of their capability to catalyze the biotransformation and 

degradation of a variety of substances, they are of significant interest to scientists. Though the 

production of microbial oils is economically unfeasible due to the overheads of lipid extraction, 

carbon source and set-up cost for microbial cultivation in bioreactor (STBR). This review will discuss 

recent advances in studying the production of microbial lipids from lignocellulosic biomass using R. 

opacus microorganism and gives an summary of the lipid production process and its main stages. 

Keywords: Microbial lipids, Lignocellulosic biomass, Value-added products, Biodiesel  
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Abdul Rafey, Kunwar Pal, K.K. Pant 
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Abstract: 

In the present study, torrefaction of lignocellulosic biomass (rice straw) has been carried out to 

enhance its physicochemical characteristics for production of high-grade biofuels and chemicals. 

Experiments were performed in a fixed bed reactor at a heating rate of 10 °C.min-1 for three different 

set of temperatures (200 °C, 250 °C and 300 °C) and residence time (30 minutes, 45 minutes and 60 

minutes) under inert atmosphere. Product obtained was analysed using various analytical techniques 

such as proximate and ultimate analysis, calorific value measurement and FTIR analysis. Results 

revealed that torrefaction at mild temperature of 200 °C and 30 minutes residence time resulted in 

maximum mass and energy yield of 87% and 97% respectively which subsequently decreased at 

higher temperatures. The calorific value was found to increase at higher torrefaction temperature with 

maximum 19.50 MJ.kg-1 at 300 °C and 60 minutes residence time. Since, H2O, CO and CO2 content 

get released upon torrefaction, a significant decrease in hydroxyl group was observed through FTIR 

spectra. Despite of high calorific value at 300 °C, yet 200 °C and 60 minutes residence time is found 

to be the optimum torrefaction condition for rice straw due to presence of high mass and energy yield 

with significant calorific value of the order of 17.11 MJ.kg-1. This study will serve to improve the 

physicochemical properties of the rice straw for its usage in the production of high value fuels, 

chemicals and other high strength materials. 

Keywords: Rice straw, torrefaction, residence time, calorific value, mass yield, energy yield 
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Abstract: 

Candida rugosa is an excellent fungus and a source of lipases and esterase that can act on C8-C24 

saturated and the unsaturated fatty acids to form biodiesel; therefore, it is technologically very 

important to cultivate it in a bioreactor containing synthetic medium via submerged fermentation and 

use oil as inducers to get high extracellular activity for these enzymes. The present study is focused on 

not only the production of lipase using synthetic medium (CBS) supplemented with two carbon 

substrates glucose and the maltose in baches for the growth of Candida rugosa, but also to 

characterise the lipase with activity against a known standard, determining molecular sizes in SDS-

PAGE and its application biodiesel production using Rubber-seed oil. The maximum lipase activities 

were observed as 7273.6U/min in maltose containing CBS medium which was 118.5% higher than in 

glucose containing CBS medium. Glucose exhibited low activity due to glucose repression. The 

purity of the lipase produced in extracellular medium is also assessed by measuring the total protein in 

cell-free broth and compared it with the produced lipase concentration (based on activity). The 

characterization of produced lipase on SDS-PAGE indicated two bands (about 57KDa and 61KDa) in 

the molecular range of 47-66KDa when compared with molecular marker and the commercially 
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available standard lipase. Biotransesterification carried out in batch reactor keeping conditions of 

enzyme (% of oil)-0.7, buffer to oil ratio (g/g)-1.6, methanol to oil ratio (mol/mol)-1.2, pH-9.0, 

temperature-44.4, and RPM- 230 exhibited the biodiesel yield as 95.4% confirming the potential of 

Candida rugosa lipases. 

Keywords: Candida rugosa · Oil Induction · Lipase Activity · Biotransesterification · SDS-PAGE · 

Enzyme Production· Rubber seed oil 
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Abstract: 

Crustacean shells, like those of shrimp and crabs, contain chitin, a N-acetylglucosamine polymer. 

Through the N-deacetylation procedure, chitin may be converted into chitosan. This process was 

crucial since it significantly changed the chitosan's characteristics. Chitin was N-deacetylated at 90°C 

by soaking it in 50% NaOH with a constant weight ratio of chitin to varying volumes of 50% NaOH 

(w/v) of 1:10, 1:15, and 1:20 (w/v). Chitosan is a polysaccharide polymer that is highly soluble in 

dilute acid solution and may be easily converted into various valuable compounds. The FTIR spectra 

of synthesized chitosan and commercial chitosan were compared, and the results reveal that the 

adsorption band of all synthesized chitosan and commercial chitosan did not differ considerably, 

implying that the structure of chitosan did not change. Because it is biocompatible, biodegradable, 

and non-toxic, synthesized chitosan may be utilized in a variety of applications such as textiles, 

cosmetics, food, biomedical, pharmaceutical, waste water treatment, and agricultural. 

Keywords: Chitin, Chitosan, N-deacetylation process 
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Abstract: 

Agro-waste and agro-industrial waste has become problematic pollution sources as this waste is 

dumped or burnt directly, contributing to greenhouse gases, a severe environmental threat. Pyrolysis 

is a promising technique for converting ligno-cellulosic biomass into valuable products such as bio-

oil, biochar and pyrolysis gas. The present study focused mainly on the valorization of coconut shells 

into more valuable products such as biochar, bio-oil and non-condensable gases (NCG). The 

experiments were carried out in a batch reactor over the temperature range of 300 °C to 500 °C at a 

heating rate of 5 °C/min, ensuring slow pyrolysis conditions. It was observed that the biochar yield 

decreases with the increase in temperature while the bio-oil and gas yield increases to a certain extent. 

The slow pyrolysis process was then modeled using ASPEN PLUS Process Simulator for a better 

understanding of material and energy balance across all unit operations and to optimize the process. 

Non-condensable gases consisting of carbon monoxide, carbon-di-oxide, hydrogen, and methane were 

recycled into the reactor to see its effect. It was observed that the biochar yield increases significantly 

with the recycling of NCG. NCG can also be burnt to generate energy which will reduce the overall 
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energy requirement of the pyrolysis process. The modelling and optimization results are presented and 

discussed. 

Keywords:Agro-waste, Slow Pyrolysis, Aspen Plus simulation, Process Optimization 
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Abstract: 

Synthesis of Bio-Plastic using banana peels & potato starch. Rahul Kapre, Niranjan Tarange, Deepak 

Gaikwad, V. A. Gite Department of Chemical Engineering MGM’s Jawaharlal Nehru Engineering 

College, Aurangabad, India, 431003   ABSTRACT   Environmental pollution was due to industries, 

dumping of wastes etc. The plastics are the main threat to environment as they are non-bio-

degradable. Based upon the above view, there is a need of sustainable material at the same time 

biodegradable. Such kind of materials are called ―Bio plastics. Hence an investigation has been 

carried out to synthesize bioplastic using banana peels and potato starch and also to study its 

characterization or analysis, Solubility and Swelling tests. Hence the synthesized bioplastic material 

has the substantial properties like little or zero engorgement and insolubility in water makes it worth 

for commercial viability and use of renewable resource (banana and potato) will be the best raw 

material for bio-plastic synthesis.  

Keywords: Bio-plastic, biodegradable, solubility, zero engorgement, commercial viability 
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Abstract: 

Effect of co-pyrolysis of Erythrina indica and Azadirachta indica was performed in a tubular batch 

reactor at seven different ratios (1:4, 1:3, 1:2, 1:1, 2:1, 3:1 and 4:1 ratios). The reactions were 

performed at a temperature of 600 oC and pressure 1 bar under inert atmospheric conditions. The 

heating rate of the reactions were considered to be 10 oC/min. The liquid product obtained from the 

co-pyrolysis reactions consisted of a fuel and non-fuel phase while the former being separated from 

the later using n-hexane. The yield of fuel phase varied in the range of 4.917-7.907 wt. % whereas the 

non-fuel phase varied in the range of 25.326-29.826 wt. %. The density of the fuel phase and non-fuel 

phase obtained varied in the range of 0.819-1.012 g/ml and 1.005-1.013 g/ml, respectively. Calorific 

value of the fuel phase varied in the range of 31.351-36.798 MJ/kg. Maximum calorific value of 

36.798 MJ/kg was attained for the fuel phase obtained from the feed having ratio 1:1 which also had 

the minimum density of 0.819 g/ml. The fuel phase obtained from the co-pyrolysis reactions consisted 

of aliphatic compounds, ketones, ethers, alkyl compounds, aromatic compounds, hydrocarbons and 

alcohols as its significant compounds. 

Keywords: Co-pyrolysis, fuel phase, non-fuel phase, calorific value, density 
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Abstract: 

In today’s era, fossil fuel is one of the most crucial resources on which the entire world depends. 

Coal, oil, and gas have played a significant role in the world's energy systems and still do. The 

technical, social, economic, and development growth that has followed has been largely driven by 

fossil energy. Fossil fuels allow us to meet 80% of our energy needs. The environment has been 

impacted and harmed by the rising demand for fossil fuels, which also poses a severe danger. Recent 

research has shown that the majority (about 85%) of the world's carbon dioxide emissions are caused 

by industry and fossil fuels. As a result, finding a substitute resource is urgently needed, and a more 

sustainable path must be taken. The potential for lignocellulosic biomass to be used in the production 

of chemicals and biomaterials has been highlighted in past few years. While only 5% of the entire 

amount of lignin generated is used to make valuable compounds, with the remaining being burnt as 

fuel. This is because of structured lignin which is excessively complicated and exhibits various 

linkages. This gives lignin linkages a high degree of durability and greatly hinders the process of 

depolymerizing it into monomers, which are then used to make other valuable products. There is a 

vast potential for value-added applications for lignin generated from various lignocellulosic feedstock. 

This research focuses on a practical technique for lignin extraction from lignocellulosic biomass and 

subsequent hydrocarbon synthesis through a cost-efficient method. 

Keywords: Waste Management, Lignin, Biorefinery, Promising value-added chemicals 
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Abstract: 

Blending biofuel with conventional transportation gasoline is a big step toward the goal of net zero 

carbon emissions. Current research focuses on the development of a sustainable fuel called 

Renewable Diesel. The developed biofuel (Renewable Diesel) was discovered to be better to existing 

biodiesel in terms of enhanced qualities such as no oxygenated chemicals and a higher cetane number. 

Renewable diesel is produced by hydroprocessing of vegetable oil having fatty acids in range of C16-

C20. Reactions involves hydrogenation, hydrodeoxygenation, decarboxylation, and decarbonylation 

in presence of catalyst. Hydroprocessing of refined soybean oil was studied in a batch reactor under 

high pressure (10 –15 bars) at 300–350 °C, in the presence of synthesized non-sulfide bi-metallic Ni-

Mo/Al2O3 catalysts. Two catalysts were synthesized by 1.5 wt% each of Ni and Mo and 8.7 wt% of 

Ni, 4.3 wt% of Mo metal loadings over Al2O3. The prepared catalysts were characterized using XRD, 

FESEM coupled with EDX, and BET. The tested catalysts were observed to be effective for 

converting soybean oil to biofuel. 

Keywords: Renewable Diesel, Catalytic Hydroprocessing 
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Abstract: 

Before processing biomass into a pyrolysis or gasification unit for energy production, it is crucial to 

have a thorough understanding of its chemical composition and thermal degradation behaviour. In the 

current investigation, different types of biomass samples are characterised physically and 

thermochemically to assess their potential for use as biofuels. The thermal degradation behaviour 

during the thermal decomposition is studied using thermogravimetric analysis at different heating 

rates in the oxidizing atmosphere. It is observed that the complete moisture removal is below 152°C, 

and the degradation of lignocellulosic biomass has occurred between 250 to 400°C in the oxidizing 

atmosphere. For all different samples, the heating values are observed in the range of 17–20 MJ, 

which is comparable to wood waste and lignite coal. Further, the thermal conversion modelling is 

carried out considering Kissinger-Akahira-Sunose (KAS), and Ozawa-Flynn-Wall (OFW) methods. 

Also, the activation energy is predicted using both KAS and OFW methods, and it is found 200 

MJ/kg, which is in good agreement with the results reported in the literature. It follows that the 

considered biomass samples represent a possible candidate for energy production via thermo-

chemical conversion. 

Keywords: Biomass; Proximate analysis; Ultimate analysis; Higher heating values; Thermo-chemical 

conversion 
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Insights Into Kinetic and Thermodynamic Approaches of Hydrothermal Carbonization of Cow 

Dung with Cow Urine as a Solvent via TGA analysis 

Zavin R. Gajera,Alka A. Mungray, Arvind Kumar Mungray 

Department of Chemical Engineering, S.V. National Institute of Technology, Surat, Gujarat 395007, 

India 

*Presenting Author: zavinrgajera@gmail.com 

Abstract: 

The preparation and analysis of hydrochar from hydrothermal carbonization of cow dung with cow 

urine as a solvent for use as solid fuel are the main objectives of this study. Hydrothermal 

carbonization (HTC) was performed in a batch reactor at two distinct reaction temperatures (200 °C 

and 220 °C) and two different reaction periods (2 and 4 hours). Vacuum filtering was used to recover 

the solid phase, which was then examined using the CHNO-S analyzer, thermogravimetric analysis, 

and Fourier-transform infrared spectroscopy. For the kinetic analysis of the combustion behaviour of 

the produced hydrochar, model-free kinetic methods were used. Utilizing model-free kinetics 

techniques, the average activation energy and pre-exponential factor for produced hydrochar were 

calculated. Additionally, the HTC process produced hydrochar with a higher heating value at 200 °C 

for 4 hours than raw cow dung (11.27 MJ/kg). These results indicate that cow dung with cow urine as 

solvent can be quickly and effectively converted into high-quality solid biofuels that can replace 

traditional solid fuels by hydrothermal carbonization.   
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Keywords: Hydrothermal carbonization; Cow dung; Cow urine Hydrochar; Reaction kinetics; 

Combustion behaviour. 

 

 

OP/BUB/148 

Catalytic Application of Zeolites in Environmentally Benign Synthesis of N-hexyl Ester from 

Biomass Derived Levulinic acid 

Ayushi Patel,Niyathi K. P., Aayushi Lodhi, Kalpana Maheria 

Sardar Vallabhbhai National Institute of Technology, Surat, Gujarat 

*Presenting Author: patelaayu1808@gmail.com 

Abstract: 

In this study, sustainable route has been investigated to synthesize n-hexyl levulinate from biomass 

derived levulinic acid (LA) over different zeolites, which is very less reported research. LA has been 

recognized as a versatile building block for the synthesis of various organic chemicals due to presence 

of ketone and carboxylic functionality in its framework. Levulinate esters are important chemical feed 

stock having potential applications as plasticizers, perfumery products or as a fuel additive in 

biodiesel blending. Zeolites are widely used as solid acid catalysts in various organic transformations 

due to their peculiar pore structure of uniform dimensions, high thermal stability, surface area and 

tuneable acidity. In the present endeavour, the catalytic activity of different microporous (H-BEA, H-

Y, H-MOR, H-ZSM-5) and mesoporous zeolites (Al-MCM-41) has been evaluated in the synthesis of 

n-hexyl levulinate via LA esterification. The presentation will include discussion on results obtained 

from optimization of several reaction parameters such as, LA to n-hexanol molar ratio, catalyst 

concentration, reaction time etc., for LA esterification with n-hexanol to produce n-hexyl levulinate. 

The best result has been found when zeolite H-BEA catalyst is used to synthesize n-hexyl levulinate, 

a biomass derived value-added chemical. 

Keywords:Levulinic acid, zeolite H-BEA, esterification, n-hexyl levulinate, biomass derived value-

added chemical 

 

 

OP/BUB/152 

Kinetics of the Co-Pyrolysis of the Low Rank Coal Blends with Sugarcane Leaves For Bio-

Energy Potential Using Thermogravimetric Analysis 

Mohit Kumar,Mohit Kumar, Siddh Nath Upadhyay, Pradeep Kumar Mishra, Himanshu Sharma  

IIT Kanpur, Uttar Pradesh 

*Presenting Author: mohitiitk1991@gmail.com 

Abstract: 

The non-isothermal thermogravimetric analysis (TGA) of low rank coal, sugarcane leaves (SCL), and 

their blends with 20% and 60% weight ratios was performed at three different heating speeds of 10, 

15, and 20°C/min. Thermogravimetric analysis (TGA) is commonly used to get useful information for 

proper design of co-pyrolysis systems for thermal and kinetic assessments of co-pyrolysis of biomass 

and coal. Using TGA data, this study explored the pyrolysis mechanism of SCL waste and its mix 

with coal. The goal of this research is to look at pyrolysis behaviour and acquire kinetic parameters of 

thermal breakdown using the distributed activation energy model (DAEM), Flynn-Wall-Ozawa 

(FWO), and Starink.  The discrepancy between the experimental and calculated values of mass loss 

and mass loss rate was determined to show the synergistic impact of SCL and coal during co-

pyrolysis. 

Keywords: Biomass, Coal, Co-Pyrolysis, Bioenergy, Thermogravimetric analysis 
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OP/BUB/153 

Role of Waste Coffee Arabica Species Leaves and Algae Variety in Removal of Hazardous Dyes 

from Waste Water 

M. Tukaram Bai,Mylipilli Niharika, Anitha, R. Mahalakshmi, Ch. A. I. Raju 

Andhra University, Visakhapatnam 

*Presenting Author: dr.mtbai@andhrauniversity.edu.in 

Abstract: 

The presence of pollutants are dyes, which can contaminate water resources due to waste water 

discharges from textile, leather, food processing, dyeing, cosmetics, paper, and dye manufacturing. 

But it can cause toxicity in high doses. Methylene blue is a formal derivative of phenothiazine. It is a 

dark green powder that yields a blue solution in water. Coffee is a genius of flowering plants in the 

family Rubiaceae. Coffee leaves are famous members of the flowering Rubiaceae family. Coffee 

arabica leaves is selected as biosorbent for present study of methylene blue dye. Sargassum is a genus 

of brown macro algae in the fucales. In this work to study the procedure expulsion of the methylene 

blue dye from fluid arrangement by utilizing coffee arabica leaves and using Sargassum tenerrimum 

as biosorbent. Biosorption was done for evacuation of contacttime, dosage, initial concentration, 

pH.The Kinetics of adsorption process and adsorption isotherms is also applied to the equilibrium 

adsorption data. Hence, the results show that “Coffee Arabica Leaves” powder and Sargassum 

tenerrimum is effective in Methylene Blue Dye removal and can be appreciably considered as most 

versatile, economical and feasible biosorbent for reclamation of Methylene Blue Dye from aqueous 

solutions. The equilibrium Agitation time for methylene blue was obtained at 60 min, 0.05gm/L to 0.5 

gm/L, optimum pH obtained at 7, where the % removal of dye is 94.07. Well fitted with the R2 values 

are 0.9772, 0.9907 respectively and for Temkin isotherm with R2 is 0.9768.   

Keywords: Brown Algae, waste Coffee Arabica leaves, Adsorption, Isotherms, Kinetics 

 

 

OP/BUB/155 

Enhancement in Activity of Resins for Biodiesel Production Using Karanja oil  

Arun Kumar Gupta,Abhishek Kumar Chandra 

UIET, CSJM University Kanpur, Uttar Pradesh 

*Presenting Author: arunkgupta@csjmu.ac.in 

Abstract: 

The effect of preheating the resins (Amberlyst15) catalyst that was used for the biodiesel production 

reaction of Karanja oil was studied. The preheated Amberlyst15 samples were characterized for their 

surface area and pore volume, and by SEM, TGA and FTIR spectroscopy. A preheat temperature of 

473 K was found to optimum since the highest biodiesel yield was achieved. At this temperature the 

surface area had increased and the sulfonic acid groups of Amberlyst15 were retained. At 573 K the 

sulfonic acid groups were removed and the catalyst was relatively inactive. The 473 K preheated 

Amberlyst15 gradually deactivated with reuse from a biodiesel yield of 85% to 27% in 4 runs at a 

reaction temperature of 393 K and methanol to oil ratio of 60:1. The spent catalyst could be 

regenerated by reheating at 473 K. The kinetic parameters were determined for a power-law model 

under conditions where transport limitations appeared to be non-existent. For the power-law model 

the reaction order was 0.65, the rate constant at 373 K was 0.027 h-1 and activation energy were 

86.98 kJ/mol. 

Keywords: Biodiesel; Karanja oil; Amberlyst15; Reusability; Methanol to oil ratio; Kinetic 

Parameter 
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OP/BUB/157 

Sugarcane Bagasse (SCB) as Potential Biomass Feedstock for Microcrystalline Cellulose (MCC) 

Production: Extraction and Statistical optimization 

Saurabh GurunathKalghatgi, 

Excel Innovation Centre, Excel Industries Ltd., Mumbai, Maharashtra 

*Presenting Author: saurabh.kalghatgi@excelind.com 

Abstract: 

The utilization of lignocellulosic biomass to obtain value-added chemicals is gaining attention 

worldwide owing to its abundance, affordability and regeneration. Biomass such as sugarcane bagasse 

(SCB) is a major and abundantly available by-product of the sugarcane processing industry and is 

commonly used for energy generation. Its rich cellulose content makes it an ideal biomass feedstock 

for producing various value-added products. Microcrystalline cellulose (MCC) is one such cellulose-

based compound that has wide applications in pharmaceutical, food, polymer and other industries. 

Typically, commercial MCC is produced by the dissolution of expensive hardwood pulp in 

concentrated acids. In the present study, sugarcane bagasse (SCB) is used as feedstock to synthesize 

MCC (SCB-MCC). SCB is first delignified via alkali treatment followed by depolymerization via acid 

hydrolysis. Design of experiments for delignification and acid hydrolysis by central composite design 

(CCD) and statistical optimization were performed using Design Expert 13 software. The 

physicochemical properties, such as MCC yield, alpha-cellulose content, bulk density, degree of 

polymerization (DP), and crystallinity index (%CrI) of SCB-MCC were estimated and compared with 

those of commercial-grade MCC (C-MCC). The characterization of SCB-MCC was performed using 

FT-IR, XRD, SEM, particle size analyser and standard analytical protocols. The results proved that 

SCB-MCC has competitive properties as that of C-MCC. Therefore, SCB can serve as a promising 

biomass feedstock for obtaining MCC. 

Keywords: Biomass utilization, Sugarcane Bagasse (SCB), Microcrystalline Cellulose, Renewable 

feedstock, Statistical optimization, green technology 
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An Analytical Investigation on the Effect of Exposure of Ionizing Radiation on Lignocellulosic 

Biomass by Using Py-GCMS 

Mukesh Kumar Meena,Deepak Kumar Ojha 

IIT Roorkee, Uttarakhand 

*Presenting Author: mkumarmeena@ch.iitr.ac.in 

Abstract: 

We are surrounded by wide spectrum of the electromagnetic waves (EM). The EM waves are 

classified as low frequency waves, radio frequency waves and ionizing radiations The ionizing 

radiations includes UV light (3,000 THz- 10,000 THz), X-rays (104 THz- 108 THz), and γ-rays (108 

THz- 1017 THz). The use of X-rays in the medical diagnosis is very common despite the fact that 

upon exposure, it has adverse effect on the human/animal cells.  The investigation of these ionizing 

radiations on the human/animal/plant cells are a topic of great interest to medical professionals and 

scientists.    Unlike the many other EM waves, we are familiar with, the gamma rays carry sufficient 

energy to break/cleave many weaker chemical bonds of the cell that lead to destabilization of the 

cells. Constructively, just by varying the frequency and exposure time, the overall structure of the 

cells could be altered or fine-tuned. This research is focused on investigation of the effect of gamma 
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radiation exposure on plant cells using chemical engineering destructing methodology. In the study, 

the plant cells are exposed to the gamma radiation of different frequency that is followed by 

thermochemical degradation of the plant cells and analysis of the product formed during the thermal 

degradation. Based on the structure of the identified products, a tentative structure of the plant cell is 

visualized. The visualized cell structure is then compared with the structure of original (non-exposed) 

plant cell to unravel the structural changes due to the EM exposure. 

Keywords: Fast pyrolysis, Gamma irradiation, Lignocellulosic biomass, Rice straw, Py-GCMS.    

 

 

 

OP/BUB/168 

Ni-Cu@MOF-5 Catalysts for Selective Hydrogenation of Biomass Derived Furfural to 

Cyclopentanone in Aqueous Phase 

Vinayak Maruti Kadam,G.D.Yadav 

Institute of Chemical Technology, Mumbai, Maharashtra 

*Presenting Author: kadamvinu31796@gmail.com 

Abstract: 

Precise hydrogenation of furfuraldehyde to cyclopentanone is a viable transition for improving the 

long-term biomass synthesis of key components. In this study, an acidic MOF-5-supported Ni-Cu 

nanoparticle catalyst was used to specifically hydrogenate furfural into cyclopentanone in an aqueous 

environment. The product distribution was affected by a number of variables, including reaction 

temperature, duration, bimetal loading, hydrogen pressure, and substrate concentration. After 

analysing numerous ratios of bimetal loading on MOF-5, the optimal combination of Ni and Cu was 

identified, with 10% Ni-Cu (1:1) @ MOF-5 exhibiting almost 100% furfural conversion with 96% 

yield of cyclopentanone. To characterise the catalyst and determine how these bimetallic 

nanoparticles interacted, various techniques like XRD, XPS, BET, SEM-EDX, TEM, TGA-DSC, and 

FTIR were used. The optimal conditions for the reaction are 3.621 mmol of furfural, 35 mL of water 

as a solvent, a 0.2 g 10% Ni-Cu(1:1)@MOF-5 catalyst , 600 rpm, 150 °C, and 25 bar hydrogen 

pressure. The activation energies determined by the Arrhenius plot were 12.1 and 13.35 kcal/mol, 

respectively. The catalyst is effective, and the method is environmentally sustainable. It was found to 

be efficient, selective, and recyclable. The dual-site LHHW technique was used to develop a 

mathematical model. The experiment demonstrated how, using the piancatelli mechanism, furfural 

can be selectively hydrogenated to produce cyclopentanone. 

 

Keywords: Furfural, MOF-5, Ni-Cu bimetal catalyst, Aqueous phase, selective hydrogenation, 

cyclopentanone. 
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CLIMATE CHANGE AND SUSTAINABILITY (CCS) 

OP/CCS/101 

Converging EHS and Green Practices to Sustainability in Chemical Industry – An Overview 

N. Venkataraman 

Principal Consultant, Fides Global Singapore 

*Presenting Author: venkat@fidesglobal.asia 

Abstract: 

Energy, Environment and climate change, Health, and Safety (EnEHS) refers to the practices to 

protect the conserve energy, health and safety of employees and the public as well as the environment. 

Green chemistry, also called sustainable chemistry and through the responsible production, use, and 

management of chemicals, the chemical sector can support the UN Sustainable Development Goals 

(SDG) through innovative products and practices. that minimize negative impacts, protect the 

environment, promote social progress, and support economic growth. Sustainable Index (SI) for large 

and listed companies are available. Primary and secondary sources were used in research done to 

evaluate Sustainability index (SI) for small and medium enterprise in Singapore. Components of SI 

included energy, health and safety, human resources including welfare, and environment and 

management systems domains. Economics factor were not considered as getting data on finances for 

SMEs was difficult. A formula for SI was formulated and based on the data provided by SME, SI 

were calculated and were compared with similar industry. On a scale of 100, SI score for one 

company was 64. This SI can be used to compare year on year for the same company and can also be 

used to compare with similar industry.  

Keywords: Sustainability, EHS, Energy 
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CO2/N2 Gas Separation Properties of Fe-based MOF Containing Biodegradable Mixed Matrix 

Membrane 

AvitiKatare,Swapnil Sharma 

IIT Guwahati Assam India 

*Presenting Author: aviitikatare@gmail.com 

Abstract: 

In the gas separation process, selectivity and permeability are two important characteristics. As a 

result, membrane engineering has recently attracted a lot of attention in an effort to improve the 

aforementioned parameters. The impact of introducing Fe-based MOF on the polymeric membranes 

has been carefully examined for CO2/N2 gas separation in this study. Initially, XRD, FTIR, EDX, 

SEM, TEM, TGA, and BET were used to characterize the synthesized MOF nanoparticles. After 

successful characterization, the MOFs were evenly distributed into the polymer matrix, and the 

solution casting technique was used to fabricate the desired membranes. Then, to consider the impact 

of adding MOF to the structure of membranes, FTIR, XRD, AFM, TGA, and SEM characterization 

techniques were used. As a result, at 0.221 MPa and 85°C in swollen circumstances, the separation 

factor of the pair of gases CO2/N¬2 and their permeability achieved optimum values. Finally, the 

upper bound curve of the Robeson diagram was used to compare the results. When compared to the 

axis of the Robeson diagram, the performance of the polymer/MOF membranes containing 5-weight 

% MOF was shown to be more suitable for separating CO2 from N2. 

Keywords: Fe-MOF, biodegradable polymer, mixed matrix membrane, CO2 capture 
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Conversion of CO2 to Biopolymers Using Microbial Catalysed Electrochemical and Gas 

Fermentation Through a Two Stage Processes 

IshaBodhe,G.Velvizhi 

VIT University, Vellore 

*Presenting Author: ishabodhe@gmail.com 

Abstract: 

An international deadline has been set by rising anthropogenic greenhouse gas(GHG) levels and their 

dreadful environmental impacts. This study has demonstrated an intriguing procedure considered in 

the production of bioplastics using refractory CO2 as feedstock through microbial catalyzed 

electrochemical system(MCES) and Gas Fermentation(GF) which were carried out while sparging 

CO2 and thus producing volatile fatty acids(VFA). These VFAs were then utilized by a pre-selected 

mixed microbial culture(MMC) to produce poly-hydroxy butyrate(PHB). The first stage starts with 

the enrichment of pre-treated homo-acetogens VIZ. waste water sludge(WWS), chicken and rabbit 

faeces. The inoculums were enriched by gradually shifting from carbon source to inorganic carbon 

with different concentrations of bicarbonate and CO2:H2 purging at high pressure. The reactor 

configuration used is serum bottle (working-volume 1.0 L/0.25L) for GF and MCES was designed as 

two double chambered MCES-Schott-Duran glass bottles (working-volume-0.5L/0.45 L) sandwiched 

with nafion membrane. The study infers that the enriched culture was effective for the of CO2 

reduction of 50% and 60% respectively with production of VFA. In the second stage, a mixed culture 

of PHB-producing bacteria from peanut farm soil, WWS, and eutrophied lakes were enriched using 

sodium acetate and were screened for lipid production in nutrient limiting media. This culture was fed 

as biocatalyst for using VFA as substrate and production of PHB. The generated PHB is quantified for 

the production of P(HB-3-hydroxyvalerate) and P(HB-co-3-hydroxyhexanoate) via chloroform: 

methanol extraction processes. Sequestration of CO2 to biopolymers paves a new avenue to resolve 

both global warming issue and solution for plastic pollution. 

Keywords: CO2 sequestration, Microbial Catalysed Electrochemical System (MCES), Gas 

Fermentation (GF), volatile fatty acids (VFA), polyhydroxy butyrate (PHB), waste water sludge 

(WWS) 
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Performance Analysis of Expanded Perlite as a Packing Material for Carbon Capture 

Applications Using Amine-based Solvents 
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*Presenting Author: sapta.datta2908@gmail.com 

Abstract: 

Gas absorption is a unit operation in which there is a separation of a particular component from a 

mixture of gases and transfer of it from the gas phase to the liquid phase. The absorber utilizes 

packing materials that play a vital role in the improvement of absorption of CO2 by increasing the 

gas-liquid interfacial area, allowing a low-pressure drop along the absorber column, having a low 

cost, and reducing the overall energy consumption. This particular study focuses on investigating the 

use of Expanded Perlite (EP) as packing material in the packed bed column. The objectives of the 

study involve ensuring the stability and structural integrity of the EP during operation with amine-

based solvents. It is found that the perlite in 2 forms (pellets and bonded perlite) is stable during 
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operation and does not dissolve in the amine-based solvents. Other objectives include testing the 

column performance with different packing materials like Raschig rings vis-à-vis EP and optimizing 

the size of the EP. Simulation of the packed bed column performance using Raschig rings is done in 

Aspen Plus. A flue gas of 3500 liters/min flow rate is supplied to the column out of which 5% is CO2. 

A liquid flow rate of 3.15 liters/min is maintained in the counter-current direction to the gas. 

Experimental test runs are carried out to validate the simulation results for Raschig rings. It is found 

that the gas-liquid interfacial area increased upon the usage of the EP which increased the mass 

transfer rate. The pressure drop in the column was also lower in the case of EP as compared to that in 

the case of Raschig rings. It is established that the relative error between the simulated and 

experimental results is not more than 12%. 

Keywords: Post-combustion carbon capture; Amine-based solvents; Expanded Perlite; Absorption 

efficiency; Column pressure drop; Simulation 
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Aqueous Triethylenetetramine and 3-Dimethyl amino-1-propanol amine Blend for post-

combustion CO2 capture 

Ashish Gautam,Monoj Kumar Mondal 
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*Presenting Author: ashishgautam.rs.che19@itbhu.ac.in 

Abstract: 

In this present work, an aqueous amine blend of Triethylenetetramine and 3-Dimethyl amino-1-

propanol was prepared for CO2 capturing in post combustion. The bubble column reactor was used 

for the absorption experiments, and the equilibrium CO2 loading was estimated using the Chittick 

apparatus. The absorption study was performed at the temperature ranging from 293.15 to 323.25 K, 

triethylenetetramine mole fraction 0.05 to 0.2, CO2 partial pressure 10.13 to 25.33 kPa, and solution 

concentration varied from 1 to 3 mol/L. The effect of temperature, mole fraction of 

triethylenetetramine, CO2 partial pressure, and solution concentration on equilibrium CO2 loading 

was analysed at different operating conditions. An empirical model was developed in order to 

authenticate the experimental results. The percentage absolute average deviation (AAD %) was 2.10 

% which is good and highly acceptable. Gibbs-Helmholtz equation estimated the heat of CO2 

absorption, and for the present amine blend, it was found to be -65.22 kJ/mol. Response surface 

methodology software was used for the optimization of the final results. RSM software provide 

optimum equilibrium CO2 loading of 1.06122 mol CO2/ mol amine at temperature = 294.47 K; mole 

fraction of triethylenetetramine = 0.20; solution concentration = 1.4 mol/L, and CO2 partial pressure 

= 24.22 kPa. 

Keywords: CO2 capture; Triethylenetetramine; 3-Dimethylamino-1-Propanol; Aqueous amine blend; 

RSM optimization; ANOVA analysis 
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Experimental And Modelling Study of Fixed-bed CO2 Adsorption Using Zeolite and Activated 

Carbon 

Durga RamadasNayanar, 

Indian Institute of TechnologyMadras,Chennai, Tamil Nadu 

*Presenting Author: ch21d041@smail.iitm.ac.in 

Abstract: 

Increasing dependence on fossil fuel-based power plants has led to a significant rise in the amount of 

CO2 in the atmosphere. This is a major cause of global warming, and hence technologies that reduce 

the CO2 concentration in the atmosphere should be developed. Carbon capture and storage (CCS) is 

considered to be an appropriate technique, and is gaining widespread attention worldwide. Among the 

various carbon capture technologies available, adsorption of CO2 on suitable sorbents is most 

commonly used due to its high capture efficiency and low cost. This technology has immense 

potential to be developed further. CO2 adsorption on dry regenerable solid sorbents is gaining 

prominence over adsorption on conventional aqueous amine solvents due to their low regeneration 

energy, greater CO2 capture capacity, fast adsorption and desorption kinetics, better selectivity, and 

economic feasibility. As a result, over the past few years, several research groups have been focusing 

on the development of new solid sorbents like activated carbons, zeolites, and amine functionalized 

silica and polymeric materials for CO2 capture.1 In this work, a parametric study of two solid 

sorbents, zeolite 13X and activated carbon is performed. The adsorption experiments are carried out 

in a fixed-bed column of diameter 5 cm and height 50 cm. The experiments are conducted at various 

bed heights (1 ≤ HB/D ≤ 5) and superficial gas velocities UG ≤Umf., where HB, D, UG and Umf are 

bed height, diameter of the column, superficial gas velocity and minimum fluidization velocity, 

respectively.  

Keywords: Fixed-bed reactor, CO2 capture, zeolite, activated carbon 
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Abstract: 

Climate change has become a serious threat to socio-economic development all around the world. 

There is also enough evidence that the earth’s climate is changing with global warming of 1.5°C rise 

in temperature according to the latest IPCC report. Assessing vulnerability is important as it provides 

information on the measures to be taken to adapt to climate change. The main objective of this study 

is to carry out a current climate district-level vulnerability assessment for the State of Andhra Pradesh 

based on starting point of approach using a set of common indicators. This is carried out by deriving 

the Vulnerability Index for each district of Andhra Pradesh and finding the major drivers of 

vulnerability. By doing the integrated vulnerability assessment we obtained the major drivers as Per 

Capita income, followed by Livestock to human ratio, lack of Forest area /1000 rural Population and 

Rural Banks per 1000 rural population. Through the obtained results we found out that Srikakulam is 

the most vulnerable district and West Godavari is the least vulnerable district. Thus this integrated 

vulnerability assessment with an indicator-based approach helps in prioritising the investment for 

climate adaptation. 

Keywords: Integrated Vulnerability Assessment, Climate Adaptation 
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Exploratory Studies on the Effects of Increased Carbon Dioxide Concentration in Pseudo-

Environments 

Asit Kumar Saha,Riya Das, Anoar Ali Khan 

Haldia Institute of Technology, Haldia, West Bengal 

*Presenting Author: asit_k_saha@yahoo.com 

Abstract: 

It is a fact that total carbon reserve is fixed and most of it is within lithosphere and we are liberating it 

exponentially to our atmosphere. But, many of us believe that other factors having more global 

warming potential may be more responsible than CO2 [1]. Nearly 95% of the Earth’s surface shows 

some form of human modification, with 85% bearing evidence of multiple forms of human impact, 

now housed huge infrastructure, multi-storeyed buildings, major roads, mining, oil wells, powerlines, 

communication lines, giant industries, etc [2]. All these construction materials are potent global 

warming factors. Besides, there are some greenhouse gases like methane, hydrocarbons, 

perfluorocarbons, sulfur hexafluoride, etc. those may be present in the atmosphere, have greenhouse 

potentials thousands of times greater than carbon dioxide [3]. To determine the effects of increased 

CO2 concentration in a pseudo-environment by measuring how temperature, pH, humidity changes 

with time with CO2 concentration, experimental studies were conducted in 20 mm thick white 

thermocol box (top & bottom open) of 1m x 1m x 1m dimension. It was placed tightly on open 

ground having ¼ grass surface and ¾ water surface. This setup will create a pseudo-environment 

similar to our atmosphere with respect to albedo, convection, advection and conduction mode of heat 

transfer, approximately. CO2 sensor, pH sensor and two temperature detectors (one for dry bulb and 

other for wet bulb temperatures) were placed at the central location of the box. Four such boxes 

loaded with 0.04%, 0.41%, 1.0% and 5% CO2 are used simultaneously for these exploratory studies. 

From the observations it appears that effects of CO2 concentration on temperature, and humidity are 

there for initial 3 to 4 days, but it gradually becomes nullified at the later stage of the experiments 

(i.e., 5th to 7th days). 

Keywords: Carbon Dioxide, Environmental Impact, Other Potent Greenhouse Factors.   
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Abstract: 

Due to the rapid phenomenon of global climate change, the rising emissions and the accumulation of 

greenhouse gases, particularly carbon dioxide and methane gas in the lower earth's atmosphere, have 

posed a major threat to all life forms. To create a bench-scale method for capturing carbon dioxide 

from high carbon-emitting point sources, a methodical inquiry was started. The flue gas from heavy 

industrial chimneys has always been thought-provoking in addition to the emissions from the 

transportation sector, which motivates us to adapt and create a scalable solution. The packed bed 

reactor has been used to illustrate the carbon dioxide gas uptake studies from the point sources.  

According to the results, the affordability of the material to be used for carbon dioxide capture has a 

significant impact on the self-sustainability of the newly created and shown technologies. Another 
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benefit is how easily the product can be found in large quantities on the local market. Here, we've 

carried out a number of tests to determine the materials that best meet the aforementioned 

requirements. The focus has been on finding new ways to reduce the cost.  To learn more about 

kinetic and thermodynamic control during the reported process, the pressure and temperature data 

were sequentially analysed, and more insights will be discussed about carbon capture. Further, we 

have examined the variations in the molar percentage of gas in the mixture/product brought on by 

CO2 uptake in the fixed bed reactor.  

Keywords: Carbon dioxide capture, enhanced gas uptake, characterization, kinetic, thermodynamic 

control. 
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Cycle-Based Assessment 
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Abstract: 

As the upcoming sustainable material, transparent wood can replace conventional polymers because 

of its biodegradable and renewable features. Electronics, construction, packaging, and energy storage 

are some of the areas that have utilized transparent wood recently. The current study performs a 

cradle-to-gate assessment of the routes available for producing transparent wood and indicates that 

sodium sulfite, hydrogen peroxide, sodium hydroxide-based delignification, and infiltration with 

epoxy present minimum ecological impacts. It reduced global warming by 24 % and terrestrial 

acidification by 15 % compared to infiltration with polymethyl methacrylate (PMMA) and 

delignification by sodium chlorite. The modeled system for industrial-scale transparent wood 

production presents reduced ecological impacts (human toxicity < 97%, global warming < 28% ) and 

electricity requirement (< 98.8%) than laboratory scale. The end-of-life (EOL) assessment of 

transparent wood presents less environmental impact (107 times) than polyethylene (PE), indicating 

its potential for commercial adaptation to substitute petroleum-based polymers.  

Keywords: Sustainable, delignification, infiltration, plastics 
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Review on Synthesis of Lignin-based Hydrogel and its Application in Agriculture 
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Abstract: 

The agriculture sector uses 70% of the world’s fresh water. From literature studies, by 2030, the 

global water demand may be 50% higher than that of today, leading to global water shortages in all 

sectors including agriculture. Hence, water management is considered to be one of the main 

challenges across the world. Also, the use of chemical fertilizers has caused criticism because of its 

high price and adverse effects on environment. This demands innovations in the field of agriculture by 
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which there can be a significant increase in food production without causing negative impacts on the 

environment especially during drought conditions. Water absorbent hydrogels can be used to retain 

moisture and also control the release of fertilizers depending upon the crop’s demands.  Hydrogels 

fabricated from plant-based polymers are more suitable for agricultural cropping systems. Lignin is 

the second most abundant plant polymer that can be used as a bioenergy resource due to its structural 

features such as anti-tumor, anti-viral, regulation of plant growth etc. Hence, Lignin-based hydrogels 

can act as superabsorbent polymers to alleviate water scarcity in agricultural soils and can be used as 

a green solution. This literature review mainly discusses on the fabrication of lignin-based Hydrogels 

from natural sources and to investigate the potential uses in Agricultural sector like controlled release 

of fertilizers and water, biodegradability, stimuli response capability etc.   

Keywords: Lignin Hydrogel, Superabsorbent polymer, green solution, Agriculture 
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Production of Graphene Oxide 
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Abstract: 

In recent years, graphene oxide (GO) has attracted great concern mainly because it is a potential 

starting material for the mass production of graphene. It is currently used in biotechnology and 

medicine for cancer treatment, drug delivery, and cellular imaging. Further, it finds application in 

water purification, flexible electronics, solar cells, batteries, touch screens, chemical sensors, 

composite materials and energy storage. With a myriad of applications, GO is a very promising 

chemical, that needs commercialisation. GO as a substrate for a variety of chemical transformations, 

including its reduction to graphene-like materials, is elaborated in this paper.  A literature review on 

different processes for the manufacture of graphene oxide is presented.  A process based on the 

Hummers method, that involves oxidation of graphite using sodium nitrate as a pre oxidizer and 

potassium permanganate as an oxidizing agent, is selected to design a pilot plant with an annual 

capacity of 1.8 MT. The selected process is described and material and energy balances are carried 

out according to the process flow diagram. Process design of key equipment is evaluated. The aspects 

of storage, handling, process control, safety, health and environment are highlighted besides 

discussing the key challenges with each stage of GO production.   

Keywords: Graphene Oxide, Production, Graphite, Sodium Nitrate, Potassium Permanganate, Pilot 

Plant 
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Primary Reformer Outlet Gas Composition Estimation with Natural Gas as Feed Stock 

Containing Higher Hydrocarbons 

Vishwas V Deshpande 
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*Presenting Author: info@airabaroda.com 

Abstract: 

A method is proposed for obtaining outlet gas composition of a primary reformer operating with 

Natural Gas with higher hydrocarbons as a feed stock. For a specific case, where the feed containing 

CH4=84.7%,C2H6=8.59%,C3H8=3.39%,i-C4H10=0.33%,n-C4H10=0.37%,i-C5H12=0.06%,n-

C5H12=0.05,C6H14=0.03%,CO2=2.14%,N2=0.28%,H2O=0.05% ,inlet temperature of 830°K, 

Steam/Carbon ratio=3.91, Outlet Pressure =3137.28 kPa , complete outlet gas composition is  

H2=70.63%, CO=6.20%, CO2=6.99%, N2= 0.0697%. Under the conditions studied, the coke 

formation was found to be negligible. Proposed method of solution should be of particular interest to 

operating plant personnel who are confronted with estimation of outlet gas composition of the 

reformer for performance evaluation and who do not have access to the software. 

Keywords: Natural Gas, Higher Hydrocarbons,Primary reformer 
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Numerical Investigation of Models for Drag, Lift and Virtual Mass Forces for the Simulation of 
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Abstract: 

Bubble column reactors are widely utilized in various chemical, biotechnological, and petrochemical 

industrial processes because of their simple construction and high mass and heat transfer rates. 

Therefore, precise knowledge of flow patterns inside the bubble column reactors is required to design 

and scale up the bubble columns. Thus, in this study, a three-dimensional transient Euler - Euler (E-E) 

Computational Fluid Dynamics (CFD) model with suitable closure models (interphase forces) for the 

momentum exchange between the continuous and dispersed phases was carried out in a rectangular 

air-water bubble column. The effect of incorporating various interfacial closures like drag force, lift 

force, and virtual mass effect has been investigated with varying superficial gas velocities (1.33 mm/s 

– 16.67 mm/s) and were validated against the experimental Radioactive Particle Tracking (RPT) 

technique results (Upadhyay et al., 2013). At lower superficial gas velocities (1.33 mm/s – 6.67 

mm/s), time-averaged axial liquid velocities were obtained more accurate with the combination of 

drag force Schiller-Naumann model (SN) and lift force (Tomiyama model). Liquid velocity profiles 

were obtained more accurate with the combination of drag force (Grace and Ishii Zuber) and lift 

coefficient of 0.1 at higher superficial gas velocities (12.5 mm/s – 16.67 mm/s). The effect of virtual 

mass force was found less significant in obtaining the time-averaged liquid velocity profiles. Results 

were significantly improved after incorporating lift force. The obtained results of liquid velocity 

profiles at superficial gas velocities of 1.33 mm/s and 12.5 mm/s are shown in Fig.1 and Fig.2, 

respectively.  
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Keywords: Computational Fluid Dynamics, Euler-Euler, Interfacial closures forces, Radioactive 

Particle Tracking, Bubble columns 
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Abstract: 

The spent nuclear fuel reprocessing which separates Pu and U from fission products is widely used to 

generate additional amount of energy from nuclear reactors. The reconversion step in the reprocessing 

of spent fuel, where plutonium nitrate solution is processed through precipitation, filtration and 

calcination steps to obtain plutonium oxide powder for the fresh deployment in the nuclear reactor. 

Since, batch equipment are used for the processing of radioactive materials, design optimization is 

utmost important for the development of continuous equipment to handle large throughput in the plant 

and to minimize the frequent human exposure. The understanding of batch sedimentation behaviour 

where plutonium oxalate particles disengaged from oxalic + nitric acid medium is essential in the 

reconversion step for the design of glovebox adaptable continuous precipitator/thickener. Cerium 

which is considered as the best surrogate to plutonium is used for extensive studies under harmless 

conditions for equipment design and process development.  Two-fluid Euler-Euler simulations of 

cerium oxalate (solid) sedimentation in mixture of nitric + oxalic acid (liquid) was performed in a 

batch settler to investigate pressure distribution inside the settler, local and total solid volume fraction 

along the height, accumulated liquid volume at top and bulk settling velocity. The aforementioned 

parameters were studied by varying the overall solid concentration, initial dispersion height and batch 

settler diameter. Initial predictions were compared with the experimental data to ascertain the 

predictive capability of the computational model. The validated CFD model will be used to simulate 

those cases which are not feasible in the experiment. 

Keywords: Sedimentation; CFD; Euler-Euler; Solid-liquid suspension; Nuclear reprocessing; 

Reconversion 
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Abstract: 

The production of Cement is one of the colossally energy-intensive manufacturing industries, and the 

milling circuit of cement plants devours around 4% of a year’s global electrical energy production. It 

is aptly construed that modeling and digitalizing industrial-scale processes would help control 

production circuits better, improve efficiency, and curtail plant energy consumption. This tactical 

approach could be coalescent by using CFD as an innovative notion in the internet span. This paper 

unveils the deliberation of reduction in pressure drop in the VRM Cyclone inlet duct to Cyclone outlet 

duct by creating a 3D model of the duct and flow simulation across the duct. The perpetuation of 
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VRM ducts is evaluated with the help of Computational Fluid Dynamics (CFD) analysis. Based on 

the results cyclone inlet duct has been modified which has emanated in a reduction in electrical 

energy consumption. The main asset of CFD analysis come across is an improvement in flow 

distribution across the duct and a reduction of pressure drop across the cyclone body. 

Keywords: Energy Saving, Pressure Drop, Computational Fluid Dynamics. 
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Abstract : 

Bubble dynamics in a liquid accompany sound emission, and its characterization is essential in many 

engineering devices and applications. Gas bubbles discharged from an underwater nozzle or orifice 

generate sound pressure signals that can be used to analyze bubble detachment and explain the sound 

generation process.  In the present work, numerical simulations using ANSYS Fluent 2020 R1 

(Academic research license) are performed to capture the acoustic characteristics of a train of gas 

bubbles emerging at a low gas velocity of 0.1 m/s exhausted from a vertical orifice. The volume of 

fluid (VOF) along with the continuum surface force (CSF) model are used for interface tracking and 

considering surface tension force during bubble departure. The large-Eddy simulation (LES) method, 

combined with the Ffowcs Williams-Hawkings (FW-H) equation, is employed to obtain the bubble 

acoustic pressure signals. Air and water are the working fluids at atmospheric temperature and 

pressure. The FW-H acoustic model defines the different source and receiver locations for capturing 

the far-field noise propagation, thus mitigating the requirement of high mesh refinement throughout 

the domain. Further, we used Signal Processing Toolbox in MATLAB for fast Fourier transform 

(FFT) analysis and hearing the sound of bubble departure. The numerical acoustic spectrum and 

spectrogram suggest two frequency components, one due to bubble departure and the other due to the 

volumetric oscillation of the bubble. The numerical simulation results explain the feasible method for 

effectively capturing the passive acoustic emission in Multiphase flow.  

Keywords: Passive Bubble Acoustics, Volume of Fluid, Large Eddy Simulation, Multiphase Flow, 

Signal Processing 
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Abstract: 

An extensive numerical investigation was carried out to analyze the grid convergence of the 

numerical methods used in the four-equation drift flux model (DFM4). The objectives of this paper 

are twofold. Firstly, we find out the effect of different closure relations for the interfacial heat transfer 

in subcooled boiling flow (liquid temperature, void fraction, and flow rate) at low and high pressures. 

Secondly, we find out the effect of different closure relations for bubble departure diameter to 
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minimize the gap between the theoretical and experimental variation of the bubble diameter with time 

at low pressure and low flow rate. In the present study, we assume one-dimensional flow in the 

channel and two-phase as a mixture. Mixture energy, momentum, and continuity equations, along 

with the continuity equation of the vapor phase, are used to obtain local mixture enthalpy, local 

pressure, superficial velocity, and local void fraction, respectively [1, 2]. A finite difference scheme 

discretizes the energy-momentum-continuity equations for the total number of grid points. The error 

percentage for mass and energy balance is acceptable (1-5%) at 4000 and 1500 grid points at low and 

high pressures, respectively. The liquid temperature and void fraction oscillate at low pressure. In the 

experiments at low pressure [1, 2], the average bubble diameters are close to the bubble departure 

diameter of Fritz correlation with 25° contact angle. The profiles of wall temperature and 

condensation rate for the Fritz correlation with an 80° contact angle agreed well with the CFD results 

at high pressure. 

Keywords: Interfacial heat transfer coefficient; Drift flux model; Subcooled boiling; Void fraction; 

Bubble departure diameter 

 

 

OP/CFD/106 

Heat Transfer and Bubble Departure in Natural Circulation Boiling at Various Vapour 

Qualities   

SwapanParuya,NikithaLohia,JyotiBhati 

Department of Chemical Engineering, NIT,Durgapur 

*Presenting Author: swapanparuya@gmail.com 

Abstract: 

An extensive numerical investigation was carried out to analyze the grid convergence of the 

numerical methods used in the four-equation drift flux model (DFM4). The objectives of this paper 

are twofold. Firstly, we find out the effect of different closure relations for the interfacial heat transfer 

in subcooled boiling flow (liquid temperature, void fraction, and flow rate) at low and high pressures. 

Secondly, we find out the effect of different closure relations for bubble departure diameter to 

minimize the gap between the theoretical and experimental variation of the bubble diameter with time 

at low pressure and low flow rate. In the present study, we assume one-dimensional flow in the 

channel and two-phase as a mixture. Mixture energy, momentum, and continuity equations, along 

with the continuity equation of the vapor phase, are used to obtain local mixture enthalpy, local 

pressure, superficial velocity, and local void fraction, respectively [1, 2]. A finite difference scheme 

discretizes the energy-momentum-continuity equations for the total number of grid points. The error 

percentage for mass and energy balance is acceptable (1-5%) at 4000 and 1500 grid points at low and 

high pressures, respectively. The liquid temperature and void fraction oscillate at low pressure. In the 

experiments at low pressure [1, 2], the average bubble diameters are close to the bubble departure 

diameter of Fritz correlation with 25° contact angle. The profiles of wall temperature and 

condensation rate for the Fritz correlation with an 80° contact angle agreed well with the CFD results 

at high pressure. 

Keywords: Interfacial heat transfer coefficient; Drift flux model; Subcooled boiling; Void fraction; 

Bubble departure diameter. 
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Abstract: 

Core-annular flow (CAF) is one of the liquid-liquid flow regimes observed in microchannels when 

used for carrying out solvent extraction. The liquid that preferentially wets the wall of microchannel 

forms the annulus while other liquid forms the core. Thus, different liquid-liquid systems may have 

different direction of mass transfer (either from core to annulus or annulus to core). The direction of 

mass transfer will also be different for extraction and stripping mode for the same liquid-liquid 

system. In this study, CFD modelling of liquid-liquid mass transfer in CAF is done to study the effect 

of direction of mass transfer and channel diameter on mass transfer in microchannels. It is found that 

despite of change of concentration profile in core and annulus due to change in the direction of mass 

transfer, mass transfer variables like concentration boundary layer thickness, local mass transfer 

coefficient and Sherwood number of core and annulus are not changed. On interchanging the 

properties of the liquid in the core and liquid in the annulus in addition to the change in the direction 

of mass transfer, the change in mass transfer variables is very small. A decrease in microchannel 

diameter increases the mass transfer coefficient for the core and the annulus but Sherwood number for 

the core and the annulus remains the same. It means convective flux and diffusive flux are increased 

in the same ratio when diameter of microchannel is decreased. 

Keywords: Computational Fluid dynamics (CFD), Core-Annular Flow, Mass transfer, Microchannel, 

Sherwood number 
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Abstract: 

In the present work, CFD model has been developed for liquid dispersion in a batch mixer.  Drops 

size distribution, flow field, and local holdup distribution for two-phase mixing in batch mixer have 

been modeled at high organic to aqueous phase ratios.  Two-phase Euler-Euler combined with k-ε 

turbulence model was used to develop the CFD model.  Simulations were run for the Rushton-type 

impeller for three liquid systems, impeller speed, and organic to aqueous phase ratios.  CFD model 

was validated by UVP measurements and with experimental observation during the mixing in the 

tank.  The drop size distribution in the tank was investigated using a population balance model.  

Keywords:  Liquid-liquid dispersion, DSD, population balance model, High O/A ratio, CFD 

modeling, and UVP measurements.  
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Abstract: 

Modelling methods are useful techniques to obtain the best operating parameters proving to be an 

economical approach for design purposes. CFD modelling to study the combustion and gasification 

process is possible due to recent advancements in computation technology. This paper studies the 

two-stage MHI gasifier for coal gasification. Work of silaen et al., (2010) has been verified with the 

present work. Coal slurry was injected as discrete phase in to the reactor while gasifying medium 

(95% oxygen + 5% nitrogen) was injected as continuous phase. Since gasification is a 

thermochemical conversion process, modelling of gasification involves turbulence chemistry 

interaction. Starting through the basic governing equations, computational approach moves towards 

turbulence and eddy-dissipation concept. Devolatilization step of gasification is modelled through two 

competing rates (Kobayashi model). For radiation, particle to gas heat transfer is also considered, 

henceforth discrete ordinate radiation model is considered. All of the calculations are done firstly, on 

2-D computational domain, which is 9m high and 2.5m wide. Grid independence study was 

conducted, by considering three grids, coarse (5460 elements), medium (21720 elements), and fine 

(135300 elements). Temperature and concentration profiles of product syn-gas were recorded and 

studied. Based on the results of 2-D domain, 3-D domain was developed and temperature and 

concentration profile are studied. It was observed that there is a constant flame-like temperature 

distribution across the domain. In 3-D there is some difference at the bottom, which is due to mesh 

points, however, the pattern is the same, indicating the verification of the work. The maximum 

temperature coincides with both works. The temperature is found to be lower in the bottom region due 

to endothermic reactions like devolatilization, cracking of volatile species and char gasification. 

Temperature in 2nd stage was higher than 1st stage, since the oxidant was supplied only in 2nd stage, 

and there is recycled char in 1st stage. The average gas temperature of 2100K is reported by this 

work.     

Keywords: gasification, computational, two-stage gasifier, turbulence-chemistry interaction 
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Abstract: 

Microreactors are being increasingly used for gas-liquid and liquid-liquid reactions and other unit 

operations due to the advantage of high interfacial area density. Often, the flow path in microreactors 

include curved sections. The flow behaviour in the curved section is not axisymmetric. For example, 

the liquid film surrounding the gas bubble in slug flow regime is observed to be thinner on the inner 

wall than that on the outer wall.  In this work, we study the effect of curvature a bubble flow in a 

continuous liquid in a U-shaped channel using computational fluid dynamics (CFD).  The volume of 

fluid (VOF) method is employed to model two-phase flow. In the VOF method only one set of mass 

and momentum conservation equations are solved together with an advection equation for the volume 

fraction of fluids.  The governing equations are solved using ANSYS CFD, a commercial CFD solver. 
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The gas phase is CO2 and the liquid phase is taken as water. Figure 1 shows the geometry and mesh 

used in this work. Diameter of the channel is 1 mm and inner radius of curvature is 0.5 mm and outer 

radius of curvature is 1.5 mm. The mesh is refined such that the thin film surrounding the bubble can 

be captured. The effect of two-phase velocity and radius of curvature on the film thickness and 

velocity field is investigated. 

Keywords: Two phase flow, Microchannel, Computational Fluid Dynamics, Volume of Fluid 
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Abstract: 

Methanol/DME produced from biomass-derived syngas is emerging as a clean substitute to replace 

the carbon dioxide and GHG-producing conventional petroleum fuels. Methanol is synthesized by 

catalytic conversion of syngas either in the conventional gas-phase fixed-bed reactor or liquid-phase 

slurry bubble column reactor (SBCR). SBCR facilitates over the fixed-bed reactor by including 

paraffin oil or wax as the liquid medium, which maintains the uniform temperature and provides a 

carrier for the dispersion of syngas bubbles and catalyst particles. However, the engineering design 

and scale-up of SBCRs is challenging due to the complex hydrodynamics and unsteady flow behavior 

of all phases. Thus, detailed investigations of the effects of dynamics of syngas bubbles on the liquid 

phase and solid catalysts using experimentally verified CFD simulations in such SBCRs are 

necessary. In the present work, the Euler-Lagrange simulations (using commercial solver Ansys 

Fluent (v21.2) are performed for the discrete syngas bubbles and catalyst particles (constant size 

dS=250 µm) dispersed in a continuous liquid phase in a rectangular SBCR. Using EL simulations, the 

effects of different sizes of syngas bubbles (mono- & poly-dispersed bubbles of dB = 1–5 mm) their 

rise velocities, and the phase distribution of syngas and catalysts, liquid velocity were investigated. 

The EL simulations performed for the SBCR under dilute flow conditions (UG < 1cm/s and catalysts 

loading < 2 vol.%) will help in improving the understanding of the influence of syngas dynamics on 

catalyst concentration distribution, liquid velocity, and bubble phase distribution in SBCRs applied in 

methanol synthesis using syngas. 

Keywords: Euler-Lagrange, syngas, bubble dynamics, catalyst particle, slurry bubble column 
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Abstract: 

The demand for alternative fuels produced by gas-to-liquid processes, such as methanol and dimethyl 

ether (DME) is growing rapidly in energy and transportation sector. Slurry bubble column (SBC) has 

been applied to produce methanol/DME from syngas with advantages of lower energy requirements 

to control the exothermic heat and to prevent the catalyst deactivation at low maintenance. However, 
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the computational models to simulate such complex multiphase flow, capable of predicting the 

dynamics and phase distributions in such SBCs operating under the dense flow (industrial) conditions, 

is remain unresolved. Until now, the accurate models for interphase exchange forces are not well-

established for the dense (viscous) slurry flows and require considerable research efforts. Therefore, 

this research work is carried out with aim to develop experimentally verified CFD models capable of 

predicting the effect of liquid viscosity and catalyst loading on the dynamics and time-averaged gas 

volume fraction in SBC operating under the dense flow conditions at UG = 5–30 cm/s for different 

solid loadings. Eulerian multi-fluid CFD model incorporated in ANSYS FLUENT v21.1 was used to 

perform unsteady simulations of dense (viscous) slurry flows in a 3D rectangular SBC (Figure 1). The 

detailed computational investigations of the present work will not only improve the understanding of 

dynamic flow behaviour of viscous three-phase flows, but will also help to develop and verify the 

CFD models to simulate the dynamics of highly viscous slurry flows in slurry reactors usually operate 

under the dense flow conditions for the synthesis of methanol and DME using syngas. 

Keywords: CFD, Eulerian model, methanol synthesis, slurry bubble column, dense flow 
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Abstract: 

The co-firing of coal with rice husk is good potential for utilization of abundantly available rice husk 

biomass in India. In the present work, study the combustion behavior of rice-husk and coal blend in a 

typical 500 MW Indian boiler which is conventionally used for combustion of coal and to assess the 

retrofitting possibility of the same boiler for rice-husk and coal co-firing. The rice-husk and the coal 

are having different densities, the particle dynamics of the rice-husk and coal particles are anticipated 

to be different due to the buoyancy effect, the rice-husk contains very high volatile content of 55% 

and less fixed carbon of 18% and ash content of 20%, when compared to coal. The differences in the 

physical and chemical properties of rice husk would lead to inhomogeneous heat release profiles with 

in the boiler which in turn affects the conversion and thermal efficiencies of the boiler. The 

inhomogeneity can be minimized by adopting strategies of introducing the rice-husk into the boiler 

along with coal, viz. coal and rice-husk through all the burners at all elevations or dedicating a 

particular elevation for rice-husk and remaining elevations for coal.  The strategies are examined 

through Computational Fluid Dynamic (CFD) analysis to evaluate the best possible method for co-

firing of rice-husk and coal with good conversion and thermal efficiencies. The general blend 

composition practiced for coal and biomass in power plants is 95:5 considering the availability of 

biomass for the power generation. In the present work, the conversion and thermal efficiencies are 

studied and compared for different methods of introducing rice-husk into the boiler along with coal. 

Also, the rice-husk and coal co-firing combustion profiles and efficiencies are compared with the 

conventional single coal firing in the boiler. Three cases were studied in the present work are given 

below:  Case 1: Single coal combustion Case 2: 95% Coal: 5% Rice-husk combustion distributed in 

all burners in all elevations Case 3 :95% Coal: 5% Rice-husk combustion in which only rice-husk is 

introduced in all the burners of C-elevation and coal in the rest of the burners.  The CFD analysis 

shows the best possible method for co-firing of rice-husk and coal for velocity profile, temperature 

profile, good combustion and thermal efficiencies for the blending are discussed in this paper. 
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Keywords: Computational Fluid Dynamic (CFD), co-firing, Coal and Rice husk combustion 
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Abstract: 

Pipe bends are prone to excessive erosion when conveying solid-liquid mixtures.  Such mixtures are 

transported through pipelines for long distances necessitating use of bends for routing.  In many 

applications like ash disposal from thermal power plants, mineral processing, dredging and mining 

ores in slurry form are transported through pipelines.  This work presents the CFD prediction of 

erosion zone for medium to high concentration sand-water slurry flow in a horizontal 90o pipe bend.  

The two-phase flow is modeled using Eulerian-Eulerian approach.  Erosion zone is qualitatively 

assessed using the friction energy flux method.  The method is validated against available 

experimental results and very good agreement is obtained.  The mesh independent studies are carried 

out and a medium size grid is selected for all the cases.  A bend of R/D of 2.8 is selected for the study.  

Simulations are done at various flow velocities and solids concentration for representative 

particlesizeof 450 μm.  From the results it is observed that the zone of maximum erosion is predicted 

well using the friction energy flux method.  The maximum erosion zone was found at the bend exit 

and outer wall of the bend. 

Keywords: CFD, pipe bend, sand-slurry, erosion zone, friction energy flux 
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Abstract: 

While transporting the minerals/solid materials through pipeline the wide variety of conditions and 

parameters are evolved in effective transport of such materials. Various flow parameters and the pipe 

design parameters are used to develop a correlation for predicting the bend pressure drop, which gives 

us some trend/information of the erosion in straight pipeline and bends. So, the research work 

provides the solution by using Adaptive single objective optimization algorithm for predicting the 

best suited condition for material conveying with the reduction in the bend pressure drop. This study 

demonstrates that the bend pressure drop of slurry is greatly influenced by slurry concentration, 

velocity, particle diameter, particle concentration and pipe diameter, with conveying speed being the 

main variable in the bend section. In the horizontal pipe portions, however, pipe diameter takes over 

as the important component. 

Keywords: CFD, pipe bend, pressure drop, dense slurry flow, optimization 
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Continuous Synthesis and Separation of Non-magnetic Nanoparticles Using Microfluidics 
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Abstract: 

Magnetic nanoparticles have drawn significant attention in the medical/biomedical field due to their 

unique optical, thermal, and electrical properties which are highly related to their size and 

morphologies. Microfluidics is the platform that reduces the sample quantity and reagent consumption 

and makes useful benefits from the elegant micro scale fluid physics for fruitful outcomes. It was 

found that during a batch nanoparticle synthesis, the nucleation, growth and agglomeration processes 

are inevitably occurring at the same time.  It is due to the lack of control of mixing and separation 

during particle growth from agglomeration processes, resulting in a high batch-to-batch variation in 

both the size and size distribution of nanoparticles. Continuous synthesis overcomes these barriers. 

The size and size distribution of nanoparticles can be controlled through factors like the flow rate, 

precursor composition and concentration of reactants.  It offers high flexibility for optimization which 

significantly accelerates the development of polymeric nanoparticles for therapy. In order to the 

separation of nonmagnetic nanoparticles, the dynamics of a non-magnetic microparticle inside a 

ferrofluid-filled microfluidic channel are determined primarily by the balance of the hydrodynamic 

viscous drag and the magnetic buoyancy force on that particle. When the non-magnetic particles are 

sufficiently small, Brownian motion and diffusion will start to affect the motion of the particles.  

Keywords: Continuous Synthesis; Microfluidics; Agglomeration; Ferrofluid; Microchannels  
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Molecular Dynamics Simulations Study of Complexation of Poly (Acrylic Acid) with 

Cetyltrimethylammonium Bromide Surfactant in Aqueous Solution: Effect of Polymer Charge 
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Abstract: 

Polyelectrolyte-surfactant complexation in aqueous solution has wide applications in formulation of 

industrial, biological and household activities. We have investigated the complexation behaviour of 

cationic surfactant cetyltrimethylammonium bromide (CTAB) with anionic polyelectrolyte poly 

(acrylic acid) in dilute aqueous solution using atomistic molecular dynamics simulation methods. 

Polyelectrolyte-surfactant complex (PSC) simulations of all systems as given in Table 1, were 

performed on an average of 400-800 ns of the simulation time and were found to be stable based on 

the calculation of radius-of-gyration (〈R_g〉) and potential energy of micelle, polyelectrolyte and 

complex. Complexation of polyelectrolyte with CTAB surfactants is purely driven by electrostatic 

interactions for ionized chains whereas hydrophobic (dispersion) interactions for unionized chains for 

entire range of surfactant aggregation number (Nagg). The linear increasing behavior observed for 

radius of micelle with N_agg^ (1/3). The micelle attained more spherical shape with increase in Nagg. 

The ionized chain in PSC is adsorbed on the micellar surface from exterior headgroup-water interface 

side whereas unionized chain penetrates into hydrophobic core of the micelle. The presence of 

surfactant molecules disrupts the structure of water molecules in the vicinity of chain and shows the 
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decrease in number of hydrogen bonds with increase in Nagg. Polyelectrolyte chain acts as shield on 

micellar surface which restrict the solvent interaction with micelle. Ionized chain efficiently acts as a 

polymeric counterion in oppositely charged PSC, leads to displacement of counterions (Na+ and Br¯) 

into bulk solution via ion exchange mechanism. Detailed information about microscopic structures of 

PSCs will be present in conference presentation. 

Keywords: Micelle, Complexation, Surfactant, Aggregation number, Molecular dynamics 

 

 

 

OP/CIP/103 

A Novel Method for Surface Impregnation of PDMS Membrane with SiO2 Nanoparticles 

Anil Verma, Amit Ranjan 

RGIPT, Amethi, UP 

*Presenting Author: pms19001@rgipt.ac.in 

Abstract: 

Surface modification of membranes is a viable route for improving their mechanical behavior and 

imparting them a desired functionality. One way to achieve surface modification is to impregnate 

them with nanoparticles. Here, we report a simple method to infuse SiO2 particles in the PDMS 

membranes which are frequently utilized in biomedical and gas separation applications. The method 

of impregnation consists of fabricating a PDMS membrane, swelling it in THF and subsequently 

exposing the swollen surface to a colloidal suspension of SiO2 particles in water. Water having strong 

affinity for THF, infuses into the swollen membrane, and carries along the suspended SiO2 particles. 

After de-swelling the films by heating, water and THF evaporate leaving the SiO2 particles immersed 

in the sub-surface region of membrane. In a membrane of 0.6 mm thickness, the cross-section SEM 

confirms that the particles of size range 100-300 nm were able to infuse up to a depth of 100 microns 

from the surface. Capillary flow porometry results of these membranes show almost unimodal pore 

size of nearly 70 nm in native PDMS membranes but a broad distribution of pores in the impregnated 

membranes having a size range of 70-300 nm, with a maximum occurring at around 150 nm which is 

consistent with the SEM images. Mechanical characterizations of the impregnated membranes and 

further treatments of the surface to impart chemical functionality to the sub-surface silica particles and 

thereby the PDMS membrane are currently under way. 

Keywords: PDMS, Surface activation, Impregnation, Composites, Porometry 
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Abstract: 

Surfactants and ionic liquids (ILs) are primarily known for their surface activity as they adsorb over 

the liquid-vapor interface to avoid or delay bubble coalescence [1]. Such agents are responsible for 

gas/vapor dispersions in liquid media and are also known as foaming agents. Recently, these ILs have 

been added to the aqueous solution of surfactants to synergistically enhance the micellization 

behavior (or surface activity) wherein, the responsible mechanism is primarily electrostatic 
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stabilization and hydrophobic interaction [2]. Earlier, surfactants and ILs have been utilized to 

enhance the heat transfer coefficient (HTC) (in comparison to water) by utilizing the foamability of 

the solution [3]. However, the operating limit of the devices and the processes i.e., the critical heat 

flux (CHF), decreases due to the vapor crowding limit during boiling with strongly foaming solutions 

[4]. Conversely, the small chain ILs having low foamability exhibit higher CHF than pure water by 

in-situ wettability improvement. Since the CHF enhancement due to improved wettability depends on 

the foamability of the solution [4], here, we tune the foamability of the solution and in-situ wettability 

of the heater surface to showcase simultaneous enhancement in boiling HTC and CHF. We perform 

boiling experiments with the aqueous solutions of [C2mim] [Cl] at ≈750 ppm and ≈2900 ppm with 

varying concentrations of SDS. This study presents a new strategy of fluid modification to achieve 

desired boiling HTC and CHF by the selection of relevant surfactants and ILs. 

Keywords: Boiling, Surfactants, Ionic Liquids, Foamability, Wettability 
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Abstract: 

Foams are a large conglomerate of gas/vapor bubbles separated by surface active additives in liquid 

lamellae [1]. Foamability refers to the ability to form foams, whereas foam stability refers to the 

lifetime of the foam column. Further, the amount of foam generated per unit volume of the solution 

used is typically referred to as the foamability index [2]. Aqueous surfactant solution due to its 

foamability is well-known to change the rheological properties of the liquid in comparison to the base 

liquid. Accordingly, the knowledge of the foamability of the solution is required for various 

applications such as the textile industry, oil recovery, wastewater treatment, food processing, and heat 

transfer, among others [3–5]. Here we show that an aqueous solution of the mixture of Sodium 

dodecyl sulfate (SDS, anionic surfactant) and 1-Ethyl-3-methylimidazolium chloride ([Emim][Cl], 

Ionic liquid) is more foamable than the aqueous solutions of SDS or [Emim][Cl] individually. The 

anionic surfactant monomers and cationic ionic liquid monomers interact (electrostatic and 

hydrophobic interaction) with each other to decrease the surface tension and CMC value [6]. 

Accordingly, the addition of ionic liquid in the aqueous solution of SDS enhances the foamability and 

stability of foams by avoiding the coalescence of bubbles. We also report an increase in wettability 

with the deposition of ionic liquid on the surface. We believe these findings can be used to tune the 

boiling heat transfer coefficient and the critical heat flux [7] value with an aqueous solution of SDS 

and [Emim][Cl] for energy applications 

Keywords: Ionic liquids, Surfactants, Foamability index, Wettability 
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Abstract: 

Copper, a widely used metal exhibit properties such as high thermal and electrical conductivity, 

malleability and mechanical strength. But its long-term application is hindered by its susceptibility to 

corrosion. Super-hydrophobic coatings have been found to act as an barrier and provides most durable 

protection against corrosion. The main purpose of this study is to develop a superhydrophobic coating 

on copper surface. The developed superhydrophobic copper surface exhibit anti-corrosive properties, 

due to air pockets on surface that repel water. Super-hydrophobicity is attained by a two-step process 

(i) creation of roughness on the surface of copper (ii) coating the surface with a low surface energy 

material. The rough structures are developed on the copper surface via controlled electrodeposition 

method. Electrodeposition on the copper surface is performed using a solution of CuSO_4.5H_2 O 

and H_2 SO_4 in an optimum molar ratio. The parameters such as voltage supply, duration of 

electrodeposition is also optimised. The electrodeposited copper is further functionalized in Lauric 

acid solution. The wettability, surface morphology and anti-corrosive properties were characterized 

by goniometer, scanning electron microscopy, fourier transform infrared spectroscopy and 

potentiostat. The chemical, thermal & mechanical stability of coated surface are also assessed.  The 

developed coated surface shows excellent water repellent, self-cleaning and anti-corrosive properties. 

The developed copper surface can be widely used in industrial application such as in heat exchangers, 

air-conditioners and atmospheric water- harvesting systems.   

Keywords:Superhydrophobicity; Anticorrosive; Electrochemistry 
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Abstract: 

Solvent extraction-based separation lies at the heart of nuclear industry. Understanding the 

phenomena of drop formation is necessary to understand the hydrodynamics and therefore 

performance of contacting equipment. Physical properties of phases, dispersed flow rate, wetting 

characteristics of liquids are some important factors that affect drop formation. Several studies - both 

experimental and numerical - on drop formation of dispersed phase have been reported. However, 

effect of nozzle geometry on drop formation phenomena has not been studied extensively [1]. In this 

work, we report a 2D axisymmetric CFD model that captures the phenomenon of drop formation for 

different dispersed phase nozzles i.e., flat tip nozzle, sharp tip nozzle and sieve plate hole (Figure 

1(a)). Phase- field method is used to track the interface of drop being formed. Dispersed phase is 30% 

TBP in dodecane while continuous phase is 3N Nitric acid. Simulations have been carried out for all 

the three nozzle geometries and at various dispersed phase velocities.  Drop size used is equivalent 

drop diameter calculated by Eq. 1. Figure 2 shows that as the wettable area is decreased, drop of 
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smaller sizes are formed i.e. around 12% smaller for flat tip nozzle and 15% smaller for sharp tip 

nozzle in comparison to sieve plate hole. Drop detachment time is decreased with decrease in wettable 

area (33% decrease in case of flat tip nozzle and 39% in case of sharp tip nozzle) while no marginal 

difference is observed in drop detachment height (less than 3%). 

Keywords: CFD, Drop, Flat-tip nozzle, Sharp-tip nozzle, Sieve plate hole 
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Abstract: 

The preservation of ancient buildings, monuments, and art-works made up of stone materials is very 

important to a nation and society. It requires protection from dust, water, algae and other atmospheric 

conditions. Therefore, a protective coating needs to be developed to serve the purpose. Thus, the aim 

is to produce a super hydrophobic coating inspired by nature such as lotus leaf to overcome the 

above-mentioned problems. In present work, a simple and cost-effective spray coating method is used 

to impart super hydrophobicity to the marble surface with a fatty acid solution. Process parameters 

such as concentration of fatty acid was optimized. Super hydrophobicity on marble has been achieved 

with water contact angle greater than 150o. X-ray photo electron spectroscopy (XPS) and Fourier 

transform infrared spectroscopy (FTIR) were used to confirm the presence of long alkyl molecules on 

coated surface. Stability of the coating was examined by thermal and mechanical tests. Further, 

coating exhibits the self-cleaning and stain-resistance making viability of marble in various 

applications.  

Keywords: Super hydrophobicity; Spray coating; Self-cleaning; Anti-wetting; Anti-stain 
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Abstract: 

Studies on removal of Ni2+ by Cetyl Pyridinium Bromide (CPB) modified red clay from Maharashtra  

Niranjan Tarange, Aarti Ambhure  and R.W.Gaikwad Department of Chemical Engineering  MGM’s 

Jawaharlal Nehru Engineering College, Aurangabad, India, 431003  ABSTRACT  In batch studies, 

the adsorption potential of raw and chemically (cetyl pyridinium bromide) modified red clay from 

Maharashtra was examined for the removal of Ni2+ with a variety of parameters, including dye 

concentration, pH, and adsorbent dose. Red clay that has undergone CPB modification performs the 

removal better and more efficiently than raw clay. According to the results of the experiment, an 

average 15% percent removal differential between the two adsorbents was attained under the various 

experimental circumstances. Keywordss:   Acid Mine Drainage; Heavy Metal; Ni2+; Red Clay; Dose; 

Isotherm Studies    

Keywords: Acid Mine Drainage; Heavy Metal; Ni2+; Red Clay; Dose; Isotherm Studies 
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Abstract: 

Coal Fly Ash (CFA) is blocky three-dimensional structured materials obtained as an industrial solid 

waste which adversely effects the environment. CFA was a hot research topic with sustainable 

development for years due to its high utilization. CFA showed under oil super hydrophobicity and 

ultra-low water adhesion due to its microstructure, chemical composition, and functional groups 

present on the surface. In this work we tested CFA was capable of purifying various emulsions with 

high separation efficiency due to high sieving effect. When CFA was pre-wetted with water, oil phase 

was blocked, and water phase of oil-in-water emulsions can infiltrate through CFA surface. We found 

that oil/water immiscible mixtures can be effectively separated through CFA. After pre-wetted with 

water CFA shows high separation efficiency and good flux.  This work is reported a two-way solution 

for oil/water separation and CFA utilization as a filter material. 

Keywords:superhydrophobicity, adhesion, microstructure, sieving effect, oil/water emulsions 
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Abstract: 

The advantage of high heat transfer coefficient during dropwise condensation is eventually 

diminished due to a gradual transition to a stable film wise mode of condensation. While various 

attempts have been made to prolong dropwise condensation, the results have not been satisfactory for 

practical implementation. In this regard, it was recently demonstrated [1,2] that volatile surfactants 

present in the vapor phase can diffuse and adsorb onto the liquid-vapor interface of the water droplets 

to lower the surface tension. Subject of this work is to study the rate of change of surface tension due 

to adsorption of volatile aroma molecules onto the surface of pendant drops under saturated condition 

of aroma vapours. Here we show that such a mechanism to lower the surface tension can be used to 

facilitate the rupture of the stable condensate film on a surface and reverse the mode of condensation 

from film wise to dropwise. The strategy demonstrated in this work opens up avenues for promoting 

permanent dropwise condensation in practical applications.  

Keywords:Filmwise condensation, dropwise condensation, surface tension, volatile surfactant, 

interface, linalool. 
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Abstract: 

Aroma compounds are volatile amphiphiles and are extensively used for various civilian and defense 

purposes. These aroma molecules can adsorb from vapor phase to the vapor-liquid interface and lower 

the interfacial tension as demonstrated in literatures. Although the diffusion mechanisms have been 

studied experimentally on the vapor-liquid interfaces, study of the responsible molecular level 

activities are still unexplored. In this study, we investigate the interfacial rheology due to adsorption 

of volatile amphiphilic molecules by performing molecular dynamics simulations. We have selected 

the aroma compounds linalool and geraniol which have same molecular formula but different 

structures. We report the reduction in surface tension as observed through experiments and further 

compare the orientation and monolayer thickness of respective compounds over the interface. We 

further analyze the stability of these monomers from free energy calculations under different surface 

adsorbed conditions and temperatures. We also investigate the entropy and enthalpy changes 

associated with the adsorption process. The results from simulation help us study the effect of 

structural changes on the adsorption process of aroma molecules. Further, our analysis provides 

insights as to approximately predict the stability of adsorbed aroma compounds based on the enthalpy 

favorable interactions. 

Keywords: Aroma compounds, Molecular dynamics simulation, Interfacial tension, Free energy 

analysis 
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Abstract: 

Flow in a heated falling liquid film under varying physico-chemical effects due to viscosity, surface 

tension, thermocapillarity, and/or evaporative instabilities at the film surface, and long-range van der 

Waals intermolecular force is investigated. Flow is represented using the equations of motion, 

continuity and associated boundary conditions. The underlying mechanism of surface instability and 

the resulting morphology has been investigated by nonlinear simulations using finite difference 

method. The film is modelled as continuous Newtonian liquid with constant properties, supported on 

an inclined plane. The force due to gravity assumes significance due to inclination, and the liquid film 

is assumed thin enough for van der Waals intermolecular force to be active. The free surface of the 

liquid is exposed to a passive gas and is laterally unbounded. The flow is modelled as two-

dimensional. The plane is heated from the bottom resulting into evaporation at the free surface. The 

model equations are simplified following a long-wave asymptotic analysis to arrive at a nonlinear 

equation, that describes the evolution of the film interface in time and space. The effects of 

thermocapillarity, evaporation, gravity, hydrostatic pressure and van der Waals forces on the film 

dryout and the surface morphology are delineated using extensive numerical simulations. An 
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interesting case of such a film flow on moving inclined plane is also being studied. Nonlinear analysis 

has revealed some interesting stability/instability scenarios at the film interface apparently as a result 

of the complex interplay of various physico-chemical and thermal effects in the film, and the plane 

motion. 

Keywords: Thin film; inclined plane; non-isothermal flow; van der Waals force; moving plane 

 

 

OP/CIP/114 

Evaporation & Instability in a Tear Film 

Shalaka Bhargava, Rajesh Khanna 

IIT Delhi,Delhi 

*Presenting Author: shalaka.phd@gmail.com 

Abstract: 

Evaporation & Instability in a Tear Film The study of tear film instability and its consequent rupture 

is an extended application of evaporation in thin films. A uniform thickness of tear film over corneal 

surface is critical for clear vision and hence is often seen as a measure of good eye health in 

ophthalmology.        We study the origin of instabilities in a tear film that leads to its consequent 

rupture during prolonged inter blink. We try to develop a mathematical model to provide a rigorous 

explanation to experimental observation of tear film break up. Till date, there is no one 

comprehensive theory that lucidly defines the define the phenomena of rupture in a tear film.       We 

validate our numerical simulation techniques using a 2 – D model of non–linearized and coupled 

equations based on locally elevated rate of evaporation. We then use this numerical technique to 

translate the model to a 3 -D domain to add another dimension of understanding to the phenomena. 

The simulation results from experimental observations are compared and reasonable correlation is 

found between the two. The model efficiently captures and employs the theory of evaporation driven 

instability in a tear film that originates upon a rupture in lipid layer. The study also incorporates a 

thorough analysis on several key parameters including the surface tension at tear film interface, water 

permeability through corneal surface and thin-film disjoining forces.   

Keywords: Thin film stability, tear fim, wetting phenomenon 
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Production of Dimethyl Carbonate Using Zro2 Grains via Transesterification of Methanol and 

Dimethyl Carbonate 

Surbhi Dahiya,Vimal Chandra Srivastava, Vimal Kumar 

IIT Roorkee 

*Presenting Author: 19925surbhidahiya@gmail.com 

Abstract: 

Dimethyl carbonate is a green chemical compound used in different industries from paint to polymer. 

This paper brings into focus the production of dimethyl carbonate through the process of 

transesterification of methanol and propylene carbonate by using ZrO2 grains as the catalyst. The 

catalysts formed are calcined at different temperatures (450°C-750°C) to produce the ZrO2 grains. 

The catalysts are characterized using several techniques as X-ray diffraction (XRD), Field emission 

scanning electron microscopy (FE-SEM), Fourier transmission infrared spectroscopy (FTIR), and 

Brunauer-Emmett-Teller (BET). After the reaction, the products are analysed with the help of Gas 
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chromatography (GC) and PC conversion, DMC yield, selectivity and TOF are calculated further. It is 

found out that maximum PC conversion (88.92%), yield (50.25%), selectivity (51.65%) and TOF 

(0.061) have been found for ZrO2 grains (750°C) at optimum conditions viz. temperature (170°C), 

catalyst dose (5wt. % of PC), methanol/PC ratio= (10:1) and time (4h). 

Keywords: green, transesterification, analysed, ZrO2 grains 
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Promotional Role of Oxygen Vacancy Defects and Cu-Ce Interfacial Sites on the Activity of 

Cu/CeO2 Catalyst for CO2 Hydrogenation to Methanol  

RajanSingh,K.K Pant 

Indian Institute of Technology Delhi,New Delhi 

*Presenting Author: rajanaith@gmail.com 

Abstract: 

The Cu/CeO2 catalyst was prepared by co-precipitation, surfactant-assisted co-precipitation, and sol-

gel methods for the hydrogenation of CO2 to methanol catalysts are documented. The performance of 

these catalyst was investigated in affixed bed reactor under identical conditions to elucidate the role of 

catalytic properties. The Cu/CeO2 catalyst prepared by the sol-gel (Cu/CeO2-SG) method exhibited 

superior strong basic site density, Cu dispersion, and oxygen vacancy defects than co-precipitation 

method. A correlation between strong basic site density, oxygen vacancies, and methanol space time 

yield was established. 

Keywords: Metal Support Interaction, Oxygen Vacancy, Strong Basic Site Density, CO2 Activation, 

hydrogenation, sol-gel process 
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Kinetic Modelling for Vapor phase Oxidation of Cyclohexane over a Highly Selective Fe-

Mn/CeAl Catalyst 

Vijendra Kumar Yadav,Taraknath Das 

IIT Roorkee,Roorkee 

*Presenting Author: vyadav@ch.iitr.ac.in 

Abstract: 

Kinetic study of vapor phase cyclohexane oxidation was carried out in a downward flow packed bed 

reactor in presence of a highly selective 20 wt.% Fe-Mn/CeAl catalyst at different reaction 

temperature (170 oC – 250 oC) and weight hourly space velocity from 1.86 h-1 to 9.31 h-1, and 100% 

selectivity towards KA oil was achieved. A series of reaction scheme for the conversion of 

cyclohexane to a reactive species (cyclohexanolate) followed by its dehydrogenation and dehydration 

based on in-situ FTIR adsorption study was considered to develop various kinetic models. Initially the 

power law model was fitted by considering cyclohexanol, cyclohexanone, cyclohexene, and water as 

principal reaction products in the given temperature range. To comprehend the intrinsic kinetic 

behavior of the reaction, various realistic heterogeneous kinetic models i.e., Langmuir–Hinshelwood–

Hougen–Watson (LHHW1 and LHHW2), Eley–Rideal (ER1), Mars-Van Krevelen (MVK) and a 

combined MVK-LHHW were developed. The numerical solution for the model equation was 

computed using ode23 solver in MATLAB combined with the genetic algorithm. The results showed 

that the experimental data were well-fitted with the model-predicted by MVK-LHHW.    

Keywords: LHHW, ER, MVK-LHHW, in-situ DRIFTS adsorption 
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Batch and Continuous Reactor Operation for the Production of the DME in the Slurry Reactor. 

Yadul Sethi,Himabindu M., Charlie Oommen 

IIT Bombay,Maharashtra 

*Presenting Author: sethiyadul@gmail.com 

Abstract: 

Dimethyl ether (DME) is an organic compound with the molecular formula CH3-O-CH3 and a clean-

burning hydrocarbon fuel with no carbon-carbon bond. Synthesized DME contains neither sulphur 

nor nitrogen, has low toxicity, doesn’t corrode, and doesn’t cause ozone layer depletion. Due to such 

characteristics of DME as a fuel, it has the potential to be used in domestic, vehicular, and propellant 

applications. For the current lab-level studies, synthetic syngas, a mixture of hydrogen (H2) and 

carbon monoxide (CO) is used. Research in the slurry reactor is still at its infancy stage and the 

current study investigates the production of DME from the syngas, in a three-phase slurry reactor.  A 

heterogeneous catalytic reaction is performed in the stirred Parr 4575 B 500 ml reactor, assumes to be 

a perfectly mixed stirred tank reactor. Bi-functional catalyst is used and prepared by physically 

mixing methanol synthesis catalyst (Cu/ZnO/Al2O3) and methanol dehydration catalyst (Y-Alumina 

& H-ZSM-5). The experimental setup for the reactions was developed which consists of gas 

cylinders, mass flow controllers, reactor, condenser, back pressure regulator and gas chromatography. 

Before commencing the direct synthesis of DME from syngas, individual reactions (syngas to 

methanol and methanol to DME) were carried out to confirm the activity of each catalyst. The data 

obtained from individual reactions (flow rate, catalyst weight, etc.) helped to start the direct reactions 

from syngas to DME. Later, the slurry reactor technology for direct DME synthesis from syngas has 

been experimented successfully in a batch and continuous manner.   

Keywords: Slurry reactor, Bi-functional catalyst, syngas 
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Aldol condensation of Furfural and Acetone Over Copper-based Mesoporous Catalysts 

Biswajit Saha,Priyanga Gandhi, SundarmurthyVedachalam, Ajay K. Dalai 

University of Saskatchewan,Saskatoon, Canada 

*Presenting Author: saha.biswajit54@gmail.com 

Abstract: 

Conversion of biomass into fuels or fuel intermediates is a useful technique to reduce the dependency 

on fossil fuels. In this study, a liquid fuel intermediate like 4-(2-furyl)-3- buten-2- one (FAc) was 

produced via an aldol condensation of xylose-derived furfural and acetone over Cu/Al-MCM-41, 

Cu/Al-TUD-1, and Cu/FDU-12 mesoporous catalysts. It was found that after 24 h reaction at 175 °C 

and acetone to furfural mole ratio 40:1, the highest conversion and product selectivity were 98 and 91 

wt% respectively with Cu/Al-MCM-41 catalyst. The statistical analysis by Response Surface 

Methodology (RSM) indicated that the process parameters such as operating time, temperature, and 

acetone to furfural mole ratio had a significant effect on conversion and product selectivity. The 

catalysts were characterized by N2-adsorption, NH3-TPD, TGA, FTIR, SEM, and XPS analysis. The 

synergistic catalytic effect of Lewis and Brønsted acid sites of Cu/Al-MCM-41 was investigated. The 

catalysts were regenerated by calcination at 450 °C under an air atmosphere. After regeneration, the 

conversion and product selectivity over Cu/Al-MCM-41 catalyst dropped only by 6.5, and 3.2 wt% 

respectively. The reaction followed a pseudo 1st order kinetic model with an activation energy of 

15.47 kJ/mol. ANOVA analysis was carried out to find out the interactive effects of process 

parameters 
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Keywords: aldol condensation, copper, mesoporous catalyst, response surface methodology, kinetic 

study 
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An Insight into Semiconductor Biohybrid Nanomaterials and Genetically Engineered Microbes 

for Solar-driven CO2 Reduction to Carbonaceous Products 

Priyanka Gupta 
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*Presenting Author: priyankamnit936@gmail.com 

Abstract: 

Rapidly increasing concentration of CO2 in the atmosphere is a pressing global challenge, which has 

a direct implication on climate change 1. The use of fossil fuels, as a direct or indirect source of 

energy and in industrial processes, holds accountable for 65% of the total CO2 emission. Therefore, it 

is highly necessary to develop a new deployable carbon neutral technology, capable of recycling CO2 

to valuable fuels and chemicals. Goal of sustainable carbon neutral economy can be achieved by 

designing an efficient CO2 reduction system to generate biofuels, in particular, by mimicking the 

mechanism of natural photosynthesis using semiconducting nanomaterials interfaced with 

electroactive bacteria (EAB) in a photosynthetic microbial electrosynthesis system. In the review 

paper, we present an overview of the recent advancements in the biohybrid photoanode and 

photocathode materials. We discuss the reaction mechanism observed at photoanode and 

photocathode to enhance our understanding on the solar driven microbial electrosynthesis. We extend 

the discussion by showcasing the potential activity of EABs towards high selectivity and production 

rates for desirable products by manipulating their genomic sequence. Additionally, the critical 

challenges associated in scaling up the system, such as elimination of reactive oxygen species, low 

solubility of CO2 in the typical electrolytes, low selectivity of product species are presented along 

with the suggestion for new strategies to achieve economically viable generation of bio commodities.  

Keywords: Microbial electrosynthesis; Photoelectrodes; CO2-reduction; Z-scheme heterojunction 
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Microkinetic Analysis of Methane Reforming of Flue Gas to Value Added Products over 

Supported Ni Catalyst 
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Abstract: 

Flue gas emission from fossil fuel-based power plants is a major pollutant releasing a substantial 

amount of CO2 into the atmosphere. Along with CO2, there are significant amounts of H2O and O2 

also released. CO2, along with the other oxidants in the flue gas, is converted to syngas (H2 + CO) by 

a process called tri-reforming of methane. Syngas is an essential intermediate for the chemical 

industry. The number of reaction steps occurring during the tri-reforming reaction is complex, and 

microkinetic simulations provide an effective way to study the interplay of these elementary reactions. 

In this study, microkinetic analysis was carried out using a general reforming mechanism available in 

the literature for Ni-based catalysts. Using microkinetic analysis, we studied the effect of reforming 

CH4 with flue gas obtained from coal-fired and natural gas-fired furnaces. In these two flue gas types 

the composition of three oxidants, CO2, H2O and O2, were somewhat different. We evaluated the 
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amount of flue gas to be added to a fixed amount of CH4 to maximize syngas production and 

minimize the release of greenhouse gases (CO2 + CH4) into the atmosphere, as shown in attached 

figure. Changes in surface species concentrations while changing the CH4 amounts are also analysed. 

Finally, the effect of changes in temperature and contact time on the amount of flue gas to be added to 

a fixed amount of CH4 is examined. Based on this analysis a suitable reaction strategy can be 

suggested that effectively converts flue gas to value added products. 

Keywords: Tri-reforming, Syngas, Microkinetic modelling, Optimum operating conditions 
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Cracking of Light Cycle Oil Over Different Zeolites for Benzene and Alkylated Mono-

Aromatics Formation  

Akshata Ramteke, DiveshBhatia, K. K. Pant 
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*Presenting Author: ramtekeakshata6@gmail.com 

Abstract: 

The presence of aromatics (up to 60-80 wt.%) and sulphur (up to 4 wt.%) in light cycle oil (LCO) 

makes it a poor diesel blend. The focus of this work is the conversion of diaromatics present in LCO 

to monoaromatics such as benzene, toluene, and xylene (BTX) under FCC conditions. The cracking 

of LCO and LCO model compounds is performed over various zeolites such as ZSM-5, Beta, Y, and 

mordenite. The LCO conversion, total monoaromatics, and BTX yield for various feed compositions 

follows the order: Beta > Y > Mordenite > ZSM-5, with Beta zeolite resulting in LCO conversion and 

monoaromatics yield of 62.5 % and 22.3 %, respectively. The coke formation on these catalysts 

followed the reverse order. Instead of H2, decalin is used as the hydrogen donor at atmospheric 

pressure, which results in a high yield of the desired products and low coke formation. The 

thermodynamic analysis of the cracking of LCO model compounds is performed, and it is predicted 

that BTX formation rate increases proportionally with the percentage of hydrogen donor. Cracking 

experiments with a mixture of 1-methylnaphthalene and anthracene showed an increase in the BTX 

fraction from 8.7 to 23.2 % on increasing the hydrogen donor percentage from 20 to 80 %. The 

obtained results show that decalin functions as an efficient hydrogen donor by favouring the hydrogen 

transfer reaction.   

Keywords: Light cycle oil (LCO); BTX; Beta zeolite; Hydrogen donor; Y zeolite   
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Fluorapatite-Supported Palladium Catalyst for the Synthesis of Alkenyl Nitriles   
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*Presenting Author: grt16rs.vishwakarma@pg.ictmumbai.edu.in 

Abstract: 

Carbon-Carbon bond cleavage reaction is one of the fundamental and important transformations in 

organic synthesis due to the C-C bond containing compounds in pharmaceuticals, natural products, 

and agrochemicals. Nitriles are one of the fundamental constituents in biologically active compounds, 

functional materials, synthetic intermediates, and natural products. CN group can be applied as a 

precursor to transform into various functional groups, such as amines, aldehydes, amides, amidines, 

tetrazoles, and carboxylic acids. Metal cyanides are usually used as the cyanating reagents. A problem 

is cyanation has to be carried out at a high temperature and also results in the deactivation of catalysts 
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due to high affinity of cyanide ions for the transition metals. Alkenyl nitriles are present in perfumes, 

pesticides, dyes, medicines and organic functional materials. For example, rilprivirine is used as anti-

HIV drug; cyenopyrafen has an acaricidal activity for tetranychuscinnabarinus; and entacapone is a 

catechol-O-methyltransfer-ase (COMT) inhibitor for Parkinson’s disease. Fluorapatite-supported 

palladium catalyzed C=C bond cleavage of α, β-unsaturated ketones to alkenyl nitriles is presented. 

The reaction was performed with different basic catalysts, such as hydroxyapatite (HAP), fluorapatite 

(FAP), tert-butoxyapatite (TBAP), and Mg-Al-HTderived oxide. Later, fluorapatite-supported 

palladium catalyst was prepared by treatment of fluorapatite with bis(benzonitrile) palladium (II) 

chloride. PdFAPcatalystwascharacterizated by XRD, TEM, BET and FTIR. The reaction to 

synthesize cinnamonitrile from cinnamoyl pyrrole and acetonitrile was optimized at 383 K in 6 h 

using toluene-cyclohexane solvent system with 95% conversion and 90% Selectivity. A kinetic model 

was also developed. Catalyst was recovered and reused for three cycles.  

Keywords: C=C bond cleavage reaction, heterogeneous catalyst, nanopalladium, fluorapatite, alkenyl 

nitrile  
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Effect of Agitation Speed and Particle Size on the Reduction of U(VI) with Hydrogen over 

Pt/SiO2 
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Sivaraman, K. Ananthasivan. 
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Abstract: 

In the PUREX process, uranous nitrate is essentially employed for the reduction of Pu (IV) during the 

partitioning cycle. Therefore, the production of U(NO3)4 plays a key role in the reprocessing plants. 

In the present work, the kinetics of U(VI) reduction with H2 over Pt/SiO2 has been studied to 

minimize or eliminate the mass transfer resistance during U(VI) reduction. Initially the catalyst 

material Pt/SiO2 was synthesized by wet impregnation method and then was characterized by thermo 

gravimetric analysis, X-ray diffraction andX- ray photoelectron spectroscopy. Later the catalyst 

material was used for the reduction of U(VI) in an autoclave. The effect of process conditions such as 

agitation speed (550 to 1400 rpm), average particle size of the catalyst (30 to 220 μm) and catalyst 

loading (0.061 to 0.85 mg) on the kinetics of reduction of U(VI) was investigated. The experimental 

results showed that by using 30 μm average particle size and at an agitation speed of 1200 rpm and a 

catalyst loading of 0.36mg, the external as well as internal resistance of the reaction was eliminated. 

The absence of internal mass transfer resistance of the reaction was also confirmed by the application 

of Thiele modulus to the catalyst material of different particle size. 

Keywords: Catalysis, Reduction, Uranium, Hydrogen, Mass transfer resistance. 
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Kinetics of Catalytic Reduction of U(VI) with Hydrogen over Pt/SiO2 - Effect of Temperature 

and Pressure 

S. Ramakrishna Reddy,S.V.N.Ayyappa, Satyabrata Mishra, N. Desigan, K. A. Venkatesan, N. 

Sivaraman, K. Ananthasivan 

IGCAR, Chennai 

*Presenting Author: sramakrishnareddy5@gmail.com 

Abstract: 

The present work is an investigation on the determination of the intrinsic kinetics of U(VI) reduction 

using H2 over Pt/SiO2 catalyst. The experiments were carried out at a fixed agitation speed of 1200 

rpm, particle size 30μm and catalyst loading 0.243 mg under this condition, the diffusional resistance 

to mass transfer is negligible, which is a pre-requisite to determine the intrinsic kinetics of U(VI) 

reduction.The effect of H2 pressure (1 to 5 bar) and temperature (288 to 318 K) on the reduction of 

U(VI) was studied. Langmuir–Hinshelwood–Hougen–Watson (LHHW) approach was employed to 

derive various kinetic model equations. All the derived model equation was evaluated experimentally. 

The results revealed that the adsorption of nitric acid on the catalyst surface (Model –II) was 

determined to be the rate-controlling step in the process. The concentration profiles of uranium, nitric 

acid, and rate of U(VI) reduced experimentally agreed well with model II are in good agreement at all 

temperature and pressure range studied and these observations confirming the validity of model –II 

over other models. The apparent activation energy of the reaction determined to be around 23 kJ.mol-

1, indicating the U(VI) reduction was falling in chemical and diffusion-controlled reaction regime 

Keywords: Catalysis, Intrinsic kinetics, Uranium, Hydrogen 
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Mo doped NiO Nanoclusters Supported on Silica/Zeolite as Dual Catalyst for Insitu Production 

of Hydrogen and Other Valuable Products from Bio-oil 
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Abstract: 

Biomass has emerged as a potential alternative to the dwindling fossil fuel reserves. Catalytic 

conversion of biomass has become the main route for the transformation of biomass into a variety of 

commodity chemicals or liquid fuels. However, this process needs an external feed of hydrogen which 

impediment its commercialization. In this regard, various noble metal catalysts (e.g.  Pt, Rh, Ru etc.)  

have been explored for in-situ generation of H2 from the aqueous phase present in the bio-oil 

followed by hydrogenation of major oxygen components present in the organic phase of bio-oil. 

However, the cost of these catalysts does not satisfy the economy of the process.  To this end, we 

propose to develop NiO based nanocatalyst supported on silica/zeolites which plays a dual role (Insitu 

generation of H2 and hydrogenation of oxygen compounds) in the conversion of bio-oil into value-

added products. This reaction happens via catalytic transfer hydrogenation (CTH). Our results 

(hydrogenation of 5-hydroxymethylfurfural (HMF) with isopropanol) suggest that this catalyst can be 

a potential candidate for the above reaction. We also note that doping of NiO with Mo can enhance 

the catalytic activity due to the generation of more Ni active sites at the edges of the catalyst.  

Keywords: Biomass conversion, Catalytic transfer hydrogenation, hydrodeoxygenation, non-noble 

metal catalyst, 5-hydroxymethylfurfural (HMF) 
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Superior Hydrodesulfurization Activity of NiMo Supported on Ga Doped Amorphous Alumina 

Nanocatalysts 

Shalini Arora,Sri Sivakumar 
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*Presenting Author: shalini@iitk.ac.in 

Abstract: 

The deep sulfur removal is one of the most important concerns nowadays to fulfil the strict 

environmental regulations. Hydrodesulfurization (HDS) is the catalytic process of sulfur removal used 

by petroleum refineries and Al2O3 supported Ni/Co promoted MoS2/WS2 based sulphides are the 

most explored catalysts for this process. The HDS reaction activity depend on the formation of active 

sites i.e., NiMoS as well as NiAl2O4 inactive phases on the catalyst surface. These inactive phases 

not only itself inactive for the reaction but also waste the Ni amount which could participate in 

forming the active NiMoS phases. In addition, NiAl2O4 are formed due to the strong metal-support 

interaction which lowers the reducibility of the catalyst suggesting lesser sulfidation degree (type 1 

sites, partially sulphide single layer sites) or catalytic activity. To this end, we report the formation of 

NiMo/Ga doped amorphous alumina (A-Al2O3) catalysts prepared by colloidal synthesis method. A-

Al2O3 was chosen as a support because it has lower surface energy, better physicochemical 

properties, and enhanced acidic sites than crystalline alumina phase, which favours the formation type 

2 sites (completely sulfided multilayer sites). Further, the Ga doping in A-Al2O3 support substitute 

the tetrahedral Al sites and form GaAl2O4 phases which increase the reducibility of catalyst and the 

free Ni decorate the edges of MoS2 to form HDS active NiMoS sites. Therefore, NiMo/Ga doped A-

Al2O3 catalyst reported enhanced HDS catalytic activity (25%) than the conventional NiMo/ℽ-Al2O3 

catalysts.   

Keywords: Hydrodesulfurization, Catalytic Activity, Amorphous Alumina, Type 2 Sites 
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Abstract: 

Phenolic waste is considered as one of the major organic pollutants which have hazardous effects on 

environment. In this regard, the value addition of phenolic waste is highly desired task for 

environmental remediation. The organic conversion of phenolic waste to phenyl benzoate is an 

important route of synthesis in organic transformations. The phenyl benzoate is an important 

precursor for the industrial purposes including textile industries, development of liquid crystal 

displays, heavy industries etc. The recovery of this organic polyester from phenolic waste is a current 

challenging research highlight. Here, the research work was carried out in the preparation of phenyl 

benzoate at ambient conditions from phenolic wastewater collected from petroleum industry using 

benzoyl chloride. The reaction was studied under basic environment of NaOH, which can facilitate 

the benzoylation of phenol present in waste water. The reaction was optimized through study the 

reaction procedure under variation of parameters such as temperature, concentration of reactant and 

speed of agitation. The optimized reaction condition for the highest yield of phenyl benzoate was 

obtained as 92% at room temperature where speed of agitation varying from 250 to 300 RPM. 

Varying reactant concentration against product yield allowed for the optimization of phenyl 
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benzoate's change in percent yield. Industrial applications such as production of liquid crystals have 

benefited significantly from the value addition of industrial phenolic wastewater to phenyl benzoate.  

Keywords: Phenyl benzoate, Phenol, NaOH, phenolic wastewater 
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Abstract: 

CO2 methanation reaction, which is commonly referred to as the Sabatier reaction, finds application 

in several industries such as ammonia synthesis and synthetic natural gas production. Recently, the 

CO2 methanation reaction is being examined to be used in space stations to produce life-support 

consumables such as O2 and H2O.  CO_2+4H_2⇋CH_4+2H_2 O∆H_rx^0 (298K) =-165 kJ/mol 

Previous studies have shown that promotion of iron on Ni-based catalysts is beneficiary for CO2 

methanation. In this study, γ-Al2O3 supported 15% (w/w) Ni and Ni-Fe (Ni:Fe = 3:1) catalysts were 

prepared by the co-impregnation method and characterized by several techniques. All the reactions 

were performed in a downward flow quartz-tube packed bed reactor at atmospheric conditions. Prior 

to the reactions, each catalyst is activated by in-situ reduction at 600 C for 2 hr. Reaction rates were 

obtained at different partial pressure of reactant gases and temperatures. H2-TPR results reveal that 

catalysts are not completely reduced during in-situ reduction and XRD peak shifts in the reduced 

catalysts confirm the presence of Ni and Ni-Fe alloy in the two samples. Furthermore, the average 

particle size is smaller for Fe-promoted catalysts. Reaction studies show an enhancement in catalytic 

activity for Fe-promoted catalyst as indicated in Table 1. The specific enhancement in the rate of 

methane formation is dependent on the partial pressures of the reactant gases and the reaction 

temperature. Furthermore, the enhancement appears to be due to the Ni3Fe alloy formation, and/or 

increase in the number of active metal sites.  

Keywords: CO2 Methanation, Nickel, Iron, Ni3Fe alloy 
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Abstract: 

Flue gases from fossil-fuel based power plants primarily contain CO2, H2O, O2, and N2. The 

composition of flue gas varies depending on the type of fossil fuel (coal or natural gas) utilized. 

Recently, there has been a growing interest in the direct conversion of flue gases into syngas (CO + 

H2) by co-feeding methane. The resulting process is called the Flue Gas Reforming of methane 

(FGRM). The development of a suitable catalyst for the FGRM process is a major challenge due to its 

complex reaction network. Microkinetic modelling helps us to understand the underlying phenomena 

on the catalyst surface. Further, to model the FGRM reaction, it is necessary to predict the effects of 

contact time and temperature variation. In this study, we conduct experimental investigations using 

different flue gas compositions and use a microkinetic model to validate the existing reaction 
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network. To achieve this objective, a 15% Ni-Al2O3 catalyst is synthesized, characterized, and tested 

for FGRM reaction in a fixed-bed quartz reactor. The amount of CO2, H2O, and O2 in the feed were 

equivalent to that of flue gas composition from coal/natural gas-fired power plants. Experimental 

results reveal that the CH4 conversion increased non-linearly with the contact time, as shown in 

Figure 1. Computed CH4 conversion, also shown in Figure 1, reveals that the experimental results are 

satisfactorily represented by the previously developed microkinetic model. Future studies are targeted 

to examine the effect of CH4/CO2 ratio, contact time, and temperature on the catalytic performance. 

Keywords: Flue gas, Reforming, CO2 abatement, Syngas, Nickel  
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Abstract: 

The demand for propene, a pivotal raw material for several petrochemical industries, is continuously 

rising. But the production of propene through regular routes has been relatively stagnant over last few 

years. So, there is an urgent need to develop some on-purpose processes to fulfil the demand. Propane 

oxidative dehydrogenation using CO2 (CO2-ODHP), given by the equation below, is one of the 

processes that can be used to achieve this goal.C3 H8+CO2→C3H6+CO+H2O   ∆H(298 k)= +164 

kJ/mol in this study, ZrO2 supported chromium (Cr) catalysts of different loading are synthesized by 

the incipient-wetness-impregnation method. These prepared catalysts are then characterized and 

tested for the CO2-ODHP reaction at 550°C and atmospheric pressure. The CO2-ODHP reaction is 

carried out in a down- flow reactor by fixing the C3H8 flow rate and varying the CO2 flow rate to get 

feed ratios varying from 1:0.5 to 1:5.0. Nitrogen is used as an inert to maintain a constant total flow 

rate. Characterization studies show that the catalysts possess molecularly dispersed CrOx species at 

2% Cr loading. However, at 3% Cr loading the catalyst shows the presence of Cr2O3 crystals. Thus, 

monolayer coverage has just been exceeded for the 3% Cr loaded sample. Reaction studies show that 

deactivation occurs. Despite the deactivation the highest conversions of C3H8 and CO2 are achieved 

for the 3% Cr loaded sample. The conversions can be further increased by changing the C3H8 to CO2 

ratio, as shown in the figure. Other interesting observations from this study will also be discussed. 

Keywords: CO2-ODHP, Propene, CrOX/ZrO2 
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Abstract: 

Soap is made from a process called saponification which, in a nutshell, involves turning an acid and a 

base into a salt. Present work aimed at analysing different chemical reactors for the saponification 

reaction at different temperatures and flow rates. The reactants used for the reaction are ethyl acetate 

(CH3COOH) and sodium hydroxide (NaOH). They react to form ethanol (C2H5OH) and sodium 

acetate (CH3COONa). The initial feed concentrations for each reactant are 0.1M. The batch reactor 

operated at room temperature, 40ºC, 50ºC and 60ºC; and each batch will run till a constant 

conductivity reading is achieved with a conductivity logging every 5 seconds. The CSTR was 
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operated at a range from 40ºC, 50ºC, and 60ºC with flow rates of 10LPH, 20LPH and 30LPH. The 

PFR like the CSTR, operated at 40ºC, 50ºC, and 60ºC. The flow rates used for the PFR are 2x100 

mL/min, 2x150 mL/min, and 2x200 mL/min. The technical objective for analysing different reactors 

was to evaluate the dependence of conversion versus time and reaction rate coefficient. In batch 

reactor, the reaction rate coefficient decreased as temperature increased from 1.00E-08 L/mol-sec at 

40ºC to 7.00E-09 L/mol-sec at 60ºC. In CSTR, from 2x5 L/Hr to 2x10 L/Hr at 40ºC, the conversion 

decreased from 0.303 to 0.18. While in PFR, between a flow rate of 200mL/min.x2 and 

100mL/min.x2, conversion changed from 0.06 to 0.22 for 40ºC, from 0.24 to 0.59 for 50ºC, and from 

0.52 to 0.78 for 60ºC. The experimental readings were also statistically analysed to draw the 

conclusion. 

 

Keywords: Saponification, Batch reactor, PFR, CSTR, Temperature, Flow rate 
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Abstract: 

To utilize the syngas derived from the gasification or pyrolysis of coal, biomass, and plastic waste, the 

syngas has to be free from various trace metal contaminants such as, Se, P, Cd, and Pb. These 

elements are volatile at high temperature (> 400 °C) and get released during gasification in their 

elemental, hydride, or sulphide form. DFT calculations are used to evaluate the binding strength of 

different trace contaminants on the (1 1 1) surface of various transition metals. The calculations reveal 

that Rh, Ru, Pd, Pt, and Ir are the most promising metals for the removal of trace contaminants from 

gas streams. Further, the adsorption of AsH3, H2Se, and PH3 is the strongest on the on-top sites of 

most metals whereas the adsorption of Pb, Cd, and PbS is the strongest on the hollow sites. The 

projected density of states calculations and the correlation of the adsorption strength of the 

contaminants with the d-band centre show the influence of specific atomic orbitals. The reaction 

energy diagram for H2Se dissociation on various metals is shown in Figure 1. The analysis of the 

calculated reaction energies and activation barriers for the catalytic dehydrogenation of H2Se on 

various metal surfaces show that their dissociation is more facile on Rh, Ru, Pd, and Pt as compared 

to Ag and Au, as shown in Figure 1. Similar results are observed for the dissociation of AsH3 and 

PH3. Further, calculations predict the tendency of various trace elements to segregate towards the 

surface of alloys. 

Keywords: trace metal removal; metallic adsorbents; d-band model  
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Abstract: 

Sunlight is a widely available, renewable, clean, and green energy source. The material's bandgap, 

defects, the carrier lifetime, and the accessible surface area are essential considerations when 

preparing visible-light sensitive photocatalytic materials. Photocatalytic activity of oxide-based 

semiconductor particles has been demonstrated in lots of environmental applications. Graphene oxide 

has a tunable band gap depending on the extent of oxidation and a sheet-like structure. Therefore, in 

this paper, we explore the possibility of compositing the ZTO (Zinc titanate) nanoparticles with 

graphene oxide sheets to further improve its photocatalytic activity and utilize the composites for 

oxygen evolution reaction from water. We observe higher release of oxygen from water in presence of 

the composites. This work also compared performance of composited synthesized using three 

different methods with prepared ZTO and graphene oxide as precursors. The Diffuse Reflectance 

Spectroscopy of the composites showed a redshift in the bandgap, making it more responsive in the 

visible region. X-Ray Diffraction shows interaction of the ZTO plane with the carbon of graphene. 

Field Emission Scanning Electron Microscopy reveals incorporation of ZTO particle on a graphene 

sheet. Photoluminescence emission spectra showed a significant decrease in wavelength intensity that 

enhances carrier lifetime, leading to longer-lived carriers. Photocatalytic oxygen evolution reaction 

from water under visible light irradiation carried out in a custom-made set-up and quantified using 

Gas Chromatography confirmed that composites yield more oxygen from water. Reduced band gap 

and increased carrier lifetime, possibly due to charge separation across the ZTO/graphene junction, 

could be the reasons for their improved performance. 

Keywords:ZTO (zinc titanate), Graphene oxide, photocatalysis, Oxygen evolution 
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Abstract: 

Hydrogenation is usually an exothermic molecular reduction reaction in presence of catalyst. Stability 

of heterogeneous catalyst depends upon the catalyst poisoning and deactivation rate. However, 

conversion of nitro to amino compound also contains various input nitro impurities that must be 

removed to prevent poisoning of heterogeneous catalyst. Catalyst poisoning and deactivation can also 

become significant, if the reaction time increases, in turn causing a further increase in reaction time 

and making batches very difficult to finish. Inappropriate input material, undissolved solids for 

reaction and tarry mass also results to adsorption of sticky mass on catalyst surface and decrease the 

activity of catalyst.  Scale-up and process safety plays most important part in hydrogenation. We 

focus on these major hurdles that have to be overcome. This process optimization study is to identify 

the impact of feed stock and critical process and physical rate parameters based on hydrogen intake at 

specific operating parameters. Main focus is given on the occupancy of reactor, temperature and 
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pressure with respect to operating cost. Main reaction technologies are finally described based on 

hydrogen intake rate, with related challenges. 

Keywords: Hydrogenation, hydrogen intake, process optimization, catalyst recyclability 
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Abstract: 

This study investigates the mechanism of partial oxidation of methane to methanol with H2O2 as 

oxidant and water as co-catalyst over anatase TiO2 (101) surface with the help of periodic density 

functional theory (DFT) calculations. The reaction proceeds with hydrogen abstraction from methane 

followed by the formation of surface methoxy species which is reduced to methanol. We compare the 

reaction energetics for C-H dissociation in the presence and absence of surface defect, elucidating the 

adverse effect of O-vacancy in methane oxidation. In comparison to the pristine surface, hydroxyl 

produced as a result of H2O2 decomposition remarkably reduces the barrier for C-H bond cleavage 

by ~123 kJ/mol. The reduction of surface methoxy group via H-transfer occurs with a barrier of ~160 

kJ/mol and is found to be the rate-limiting step for methanol formation. We further observe that the 

presence of water as a co-catalyst reduces the barrier for this step by ~43 kJ/mol. Lastly, we 

investigate the possibility of using water as a cheaper alternative by considering it as the reactant 

which results in a significantly lower barrier of ~89 kJ/mol for the rate-determining step. This also 

suggests that water will be responsible for methanol formation in aqueous phase reactions rather than 

hydrogen peroxide, limiting the role of H2O2 to the first-step of C-H activation only. The reaction 

pathways proposed in this work offer valuable insights into methane oxidation mechanism with H2O2 

or water, illuminating the extent of their roles when present together. 

Keywords:methan partial oxidation, water as co-catalyst, hydrogenperoxide as oxidant, 

photocatalysis, titanium dioxide, DFT study 
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Abstract: 

Noncatalytic gas-solid reactions have been widely employed in the energy production industries, 

especially the carbonation reaction of CaO with CO2 for separating the latter from the flue gas. The 

estimation and performance of the average conversion of the reaction were described using the 

shrinking core model (SCM) and constant size grain model (GM). The above models were solved by 

assuming the pseudo-steady-state hypothesis. SCM is a simple and widely used approach that 

provides an exact solution due to the reaction occurring at the localized interface. However, GM 

predicts the conversion rate by assuming distributed reaction approach, thus making it a more precise 

and detailed technique. This work applies SCM and GM for predicting and comparing the average 
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conversion (X ̅) profile within the sorbent. In the former, the porosity and diffusivity were considered 

to be uniform, while in the latter, both vary with X .̅ An orthogonal collocation method was applied to 

discretize the grains for evaluating the CO2 concentration radially in the grain model. The X ̅ was 

calculated using both the models as mentioned earlier at the following conditions: (i) carbonation 

temperature (TCBN: 550 to 700 °C); and (ii) CO2 concentration (C_(CO_2 ): 10 to 40 %). The GM 

predicted the conversion profile with higher accuracy than the SCM due to the evolution of porosity 

and product layer diffusivity with the local conversion.  

Keywords: High-Temperature CO2 capture; Calcium oxide, Kinetic model; Shrinking core model; 

Constant-size grain model.   
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Abstract: 

Thermocatalytic decomposition of methane over Fe catalysts is an economic route to produce 

hydrogen without any emission of carbon oxides. The side product is carbon nanotubes which have 

commercial value. First dehydrogenation step of methane is the rate determining step. In this work, 

Density Functional Theory calculations were used to model Fe3M (111) catalysts with M=Co, Cu, Ni. 

The choice of these transition metals has shown to influence the stability and activity of the catalysts. 

Phyisorption of methane was found to be less influenced by the use of bimetallic Fe3M catalysts over 

monometallic Fe. We have found that activity is influenced significantly, with Fe3Co exhibiting 

lowest activation barrier and Fe3Cu relatively inactive. The adsorption of carbon on these modelled 

catalysts was studied to check the deactivation tendency of these catalysts. Stronger binding suggests 

that catalyst would be prone to higher deactivation. In this study, Fe3Ni adsorbs carbon strongly 

therefore more likely to deactivate faster in the reaction conditions. 

Keywords: Fe catalysts, bimetallics, thermocatalytic decomposition, methane, hydrogen 
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Abstract: 

Colour is typically the main pollutant that is found in wastewater and is mainly discharged by 

synthetic dye manufacturing industries. Approximately 15% of the dye is discharged as wastewater 

from these industries and is released into the ground water sources which further affect the aquatic 

system. The present article signifies the degradation of toxic dye (Acridine Orange- (A.O)) using 

photocatalysis. Titanium dioxide (TiO2) is the mostly used metal oxide compound in the field of 

photocatalysis for the degradation of toxic pollutants. Research works were carried out to modify the 

properties of TiO2 by means of altering the size of coarse particles to nano. The process of altering 

the size influences the surface area of the catalyst which results in more degradation of the pollutant. 

The characterization of the nanoparticles was carried out using SEM, XRD and FTIR analysis. The 

optimum conditions for parameters like UV irradiation and contact time, Dosage of photocatalyst, pH, 

initial concentration and temperature were observed for maximum degradation of dye. 
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Abstract: 

Biogas obtained from biomass, consisting primarily of methane and carbon dioxide, can be subjected 

to reforming to produce syngas. An ab initio microkinetic model is developed to understand reactivity 

trends of terrace (111) and stepped (211) sites of transition metal catalysts for biogas reforming. Ni is 

calculated to show maximum turnovers for methane consumption [Ni ~ 102 s-1] followed by Rh and 

Pd [1 s-1] over (111) sites, Fig-1a. Most of the methane consumed ends up forming coke [Ni ~ 10 s-1; 

Rh and Pd ~ 10-1 s-1] leading to deactivation, Fig-1b. In comparison, (111) sites of Co and Ru 

calculated lower methane turnover [10-1 s-1] and coke formation [< 10-3 s-1]. Moreover, H2/CO 

ratio obtained on Co and Ru (3 to 4) is the closest to the preferred ratio (2 to 3) in syngas valorisation, 

Fig-1c. Over (211) facets, Pt and Co display highest activity for methane consumption (103s-1, Fig-

1f), however, with high coke turnover [Pt - 103s-1, Co - 102s-1, Fig-1g]. In contrast, step sites of Ru 

are showing two order of magnitude lower coke production. Besides SRM and DRM, methane is 

producing coke on both facets, with step sites exhibiting higher coking. SRM rates are more 

pronounced than DRM over both surfaces (Fig-1d, 1i). From selectivity analysis (Fig-1e, 1j), Co and 

Ru are observed to show similar rates of CO formation and CH4 consumption over both the sites with 

relatively reduced coke deposition as opposed to other metals, thus being the most suitable candidates 

for the reaction. 

Keywords: Biogas reforming, Syngas, Microkinetic Model, transition metal catalyst 
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Abstract: 

CO2 capture and sequestration are one of the well-tested technologies to deal with Global Warming, 

but chemical/catalytic conversion to value-added products additionally draws significant attention to 

the industry. The CO2 methanation is a feasible way to exercise in power-to-gas (PtG) applications 

(4). Here, we have synthesised two catalysts by Sol-Gel and Impregnation methods, characterised by 

different thermo-physical techniques, and tested the catalytic activity for CO2 methanation. The 

characterization and activity data were compared to understand the crystallite size and rate of 

reaction. The Ni3Fe alloy phase is found in both the synthesised catalysts. Smaller crystallite sized 

metallic Ni was observed in the Sol-Gel catalyst compared to the impregnated one. The catalysts were 

reduced in-situ at 823 K for 2 h in presence of H2 gas to obtain their active form. The activity tests 

were performed at 1 atm. pressure and 523 K to calculate the rate of reaction. When tested for CO2 

methanation the Sol-Gel synthesized Ni/Al2O3 catalyst yielded ~ 2 times higher rate of CH4 

formation. The lower crystallite size of the metallic Ni could cause higher catalytic rate and the same 
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phenomena is being tested for Ni-Fe alloy catalyst. The lower crystallite size may have exposed under 

ordinated facets which is to be verified using HRTEM technique. The hydrogen uptake (mmol/g) 

from TPD will be used to normalize the rate data for obtaining Turnover frequency (TOF) and in 

overall, we aim to address the cause of catalytic activity (TOF) enhancement by synthesizing using 

different methods. 

Keywords: Impregnation, Sol Gel, Ni/Al2O3, Ni3Fe alloy, CO2 methanation  
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Abstract: 

Diesel engines are preferred as the power source for large mobile applications, i.e., trucks and buses, 

because of their reliability and efficiency. However, the higher operating temperatures and oxygen-

rich environment led to the production of higher amounts of nitrogen oxides in the form of NO which 

causes serious effect on human health and environment [1]. Due to detrimental effect, various 

techniques are developed to reduce the automobiles NOx emission; NH3-SCR, HC-SCR and H2-

SCR. Among this H2-SCR is better ongoing research technique for NOx reduction due to efficient 

NOx reduction at lower temperature. In addition, combustion of H2 in air creates water, making H2-

SCR environmentally friendly. In this respect, various literatures have publicized that showed the 

most of catalysts are precious noble metal based [2]. Therefore, it has been necessary to develop 

economical alternative of precious metal for feasibility of technique.   Transition metal oxides have 

been showed their great importance in various applications due to their good redox behaviour. To 

improve the performance of catalysts, CeO2 is often used as support due to its high oxygen storage 

capacity and rich oxygen vacancies, and MgO can also affect the thermal and structural stability of 

catalysts.  In present work, MgO-CeO2 supports are prepared by co-precipitation method followed by 

calcination for structural formation and characterized by XRD, XPS, TEM, BET and TPR techniques 

to identify their structural and chemical properties.   

Keywords: H2 SCR Catalysis 
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Abstract: 

Hydrogen can be considered as a potential energy carrier in comparison to the conventional fuels due 

to its high energy content. There are several technologies for the generation of hydrogen among which 

methane steam reforming technique is widely used. Methane steam reforming is an energy intensive 

reaction. In general, commercially available nickel-based catalyst is widely used for methane steam 

reforming due to its low cost and high catalytic activity. Commonly, alumina is used as a support. 

However, it is found that support enhances the side reaction due to its acidic nature. Therefore, 

researchers have used different supports like CeO2, ZnO, ZrO2, MgO, etc. Amongst these CeO2 is 

widely used as it mobilizes the lattice oxygen and reduces the coke formation. Though several studies 

are reported on CeO2 based support, the effect of CeO2 surface morphology is not studied well. In the 

current work, CeO2 of different shape (cube, rod and pin) are synthesized. The complete 
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characterization of the support was performed by using BET, XRD, SEM, and TEM. Thereafter 

different metals like Ni and Co are dopped on these different shape support. The effect of support 

shape on methane steam reforming is analysed at different temperature and feed flow rates in a 

packed bed reactor. For each condition conversion, hydrogen selectivity, CO selectivity, and 

hydrogen yield data are calculated. The results show the CeO2 morphology has a considerable effect 

on methane conversion and hydrogen yield.     

Keywords: Ceria catalyst, Methane steam reforming, Hydrogen production, Morphology effect 
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Abstract: 

Membrane reformers emerge as an efficient technology for on-site ultra-pure hydrogen production. 

The membrane reformer can be integrated with the PEM fuel cell to provide the power. However, as 

the PEM fuel cell works at lower temperature and requires hydrogen purity (> 99.999%), such 

integration requires a low temperature catalyst. Further, for successful integration of membrane 

reformer with PEM fuel a low CO selective catalyst is must. In literature, several catalysts are 

proposed for methane steam reforming which perform in the range of 600-800 °C. In current work, 

Monometallic catalyst of Ni, La, Fe on alumina support is prepared using wet impregnation method. 

However, all of these catalysts show high CO selectivity at higher temperature and low conversion at 

low temperature. Therefore, lanthanum and iron promoted Ni based bimetallic catalysts are 

synthesized on alumina support to obtained maximum conversion at low temperature. The 

synthesized catalysts tested in a packed bed reactor (ID 11.74 mm) for different temperatures (500-

800℃). A complete characterization of catalyst is performed using Brunauer Teller Emmett (BET), 

X-ray Diffraction (XRD), Field Emission Scanning Electron microscopy (FESEM), Energy dispersive 

X-ray (EDX), The results shows that La promoted catalyst gives high conversion even at low 

temperature. The response time for this catalyst was also higher compared to the other synthesized 

catalyst. 

Keywords: Hydrogen Production, Steam reforming of methane, Catalyst synthesis, Activity testing 
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Abstract: 

Ultra-pure hydrogen is used as a feeding fuel in PEM fuel cell to generate energy for portable 

applications. However, storage of hydrogen is a major issue. Amongst the available sources methanol 

is considered as an optimal choice due to its high H/C ratio, no C-C bond, low tendency for soot 

formation and easy storage at room temperature. Hydrogen can be effectively generated from 

methanol through steam reforming, which is an endothermic reaction. However, at relatively high 

temperature formation of CO occurs which restricts its direct application in PEM fuel cell. Further, 

catalyst deactivation is another concern, which is more significant at high temperature. Therefore, the 

primary aim of the present study is to reduce the existing temperature requirements and still achieve 
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complete methanol conversion. Lower temperature also minimizes the formation of CO as by-

product. Further, sufficient methanol conversion at lower temperature (273-353 K) will reduce the 

energy requirement for the reaction. Copper has been doped on ceria supports with various 

morphologies such as nanorods and nanocubes via incipient wetness impregnation method. The 

characterization of the support and catalyst was analysed by using BET, XRD, SEM, and TEM. The 

percentage of copper oxide is optimized in Cu/CeO2 catalyst to achieve low CO selectivity up to 5 

bar pressure and 573 K temperature. It is observed that Cu/CeO2 nanorod-shaped catalyst exhibited 

low CO selectivity and higher methanol conversion even at 573 K. 

Keywords: Hydrogen production, Methanol steam reforming, Ceria support, Shape effect 
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Abstract: 

Photocatalysis is a heterogeneous catalysis process in which semiconductor-based materials are used 

as catalysts under UV or visible light source. Photocatalytic reduction of carbon dioxide for 

production methane, methanol, ethanol etc has become a popular choice due its rapid oxidation 

capacity providing higher efficiency.  The metal oxide semiconductors used as photocatalysts, are 

titanium dioxide (TiO2), iron oxide (Fe2O3), tungsten trioxide (WO3), zirconia (ZrO2), zinc oxide 

(ZnO) etc. However, nanocomposite photocatalysts have been proven to be highly efficient for photo-

reduction of carbon dioxide, as the photo-generated electron-hole pairs of the nanocomposite 

photocatalyst remain separated. The present study is aimed at understanding the proper mechanism 

for photo-reduction reactions by several nanocomposite heterojunction photocatalysts and its better 

suitability for the reaction. Heterojunction type photocatalysts with Z-Scheme charge transfer 

mechanism, are the most effective and useful ones due to its superior efficiency and availability of 

exitons. The morphology, crystallinity, photoluminescence, optical band gap, photo-current density 

etc. of the photocatalysts play major roles to determine the reaction mechanism.  

Keywords: Heterojunction; Photocatalysts; Reaction Mechanism; Carbon dioxide reduction 
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Abstract: 

The production of liquid hydrocarbon fuels by the means of biomass fast pyrolysis has attracted 

considerable attention in the recent past. However, the produced bio-oil contains high amount of 

oxygenated reactive compounds, which limits its direct application as a fuel. Among the available 

processes, hydrodeoxygenation (HDO) is considered as an effective process. [1] Owing to the 

complex composition of bio-oil, cross-reactions / interactions among the different model compounds 

are overlooked when single model compounds are used. With the aim to gain better insights of cross-

reactions among different model oxygenates and their effect on the catalyst activity, this work 

investigates the HDO of mixtures of bio-oil model compounds, viz., guaiacol, acetic acid, and 

furfural, on Pt/HY catalyst. The effect of Si/Al ratio of HY zeolite on guaiacol conversion and the 
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degree of deoxygenation was investigated to screen the catalysts. Furthermore, the effects of 

temperature, H2 partial pressure, and reaction time on the degree of deoxygenation and the product 

distribution were studied for different model compound mixtures using Pt/HY (5:1). Conversion and 

the degree of deoxygenation decreased when HDO of guaiacol was performed in the presence of 

acetic acid and furfural, which is attributed to the competitive adsorption of oxygenates on the catalyst 

surface. The products of interaction from HDO of guaiacol + acetic acid was guaiacol acetate and 

ethyl catechol, and these were observed at temperatures >270 °C. More interesting results on the 

possible HDO pathways involving interactions among the model compounds will be discussed during 

the presentation. 

Keywords: Hydrodeoxygenation; guaiacol; acetic acid; furfural; cyclopentanone; Pt/HY catalyst 
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Abstract: 

Hydrogen is a clean renewable energy with potential for future environmental sustainability. The 

main challenge in hydrogen production via methanol steam reforming (MSR) is carbon monoxide 

(CO) formation that deactivates the catalyst. In this study, the effect of Zinc (Zn) and Cerium (Ce) on 

copper-mesoporous carbon (MC) -catalyst (Cu-MC) for MSR was investigated. The highest surface 

area (380.5 m2 /g), observed for the Cu-MC prepared by one-pot (OP), decreased after incorporation 

of Ce and Zn.  The Temperature Programmed Reduction (H2-TPR) studies showed a decrease in the 

reduction temperature of CuO. The metal oxides were well distributed over the MC support based on 

Scanning Electron Microscopy (SEM) and Transmission Electron Microscopy (TEM) studies. The 

MSR studies yielded methanol conversion of 65 and 68% for Ce-loaded Cu-MC prepared by OP and 

wet-impregnation (WI) methods at 300°C and 250°C, respectively. Addition of Zn to Cu-MC 

decreased methanol conversion, significantly, to 46%, at 300°C. Both catalysts showed higher 

hydrogen selectivity, >90%, with a lower CO selectivity for the Zn-Cu-MC catalyst. The Ce-Cu-MC 

(WI) catalyst showed good stability for 42 h with high H2 selectivity, >90%, and methanol 

conversion of 40% at 250°C. 

Keywords: Steam reforming, Hydrogen, Mesoporous Carbon, Cu-Zn and Cu-Ce Catalyst 
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Abstract: 

Selenium based Chalcogenide materials have garnered an extensive interest due to their peculiar 

optical properties which have propelled them to become potential materials for an array of optical 

applications for instance mid-infrared biosensors, all-optical switching devices, infrared fibre optics, 

super-continuum generation, laser power delivery, mid infrared photonics etc. Analysis of optical and 

thermal properties of Chalogenide materials forms a pivotal course of action for practical realization 
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of these applications. This review covers state of the art methods and techniques for the 

characterization of optical and thermal properties of Selenium based Chalcogenide materials. 

Moreover, it provides the current status of modern optical applications namely thermal imaging, 

chemical sensing, supercontinuum generation and rare earth doped fibers to the newbies in the field of 

Chalcogenide material research.  

Keywords: Chalcogenide materials, Optical properties, Nonlinear refractive index, Supercontinuum 

generation, Mid IR lasers. 
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Abstract: 

Thermoplastic is being widely used in engineering applications but its non-biodegradable properties 

adversely affect the environment. Researchers are working on the development of biodegradable 

composite which can replace the conventional material in terms of better properties and 

environmental effects. Natural fiber has disadvantage of enhancing the mechanical properties of 

matrix materials as well as reducing the bio-waste. The present work has been undertaken to fabricate 

cotton straw reinforced TPU composite and investigatory mechanical properties of the resulting 

components. Experiments have been conducted with the cotton straw reinforced TPU composite 

mixture (different percentages of cotton straw fiber: 10% – 40% in TPU) and study the effect of 

tensile strength, flexural strength, wear-resistance and shore hardness. Results indicated that the 

cotton straw reinforced TPU composite has better properties as compared to pure TPU material. SEM 

has been used to examine the failure characteristic of the composite samples. 

Keywords: Cotton straw, Mechanical properties, Natural fiber composite, TPU (thermoplastic 

polyurethane) 
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Abstract: 

Phenol formaldehyde (PF) are extensively used in the insulation, floral, construction, and 

transportation industries. The application of the PF foam is dependent on its cell structure. Closed-cell 

phenolic foams are employed mainly for insulation purposes while open-cell foams are used 

predominantly in floral applications. In addition to the PF resole, a PF foam requires the use of a 

foaming catalyst, surfactant, blowing agent, wetting agent and other additives.  In the current study, a 

parametric analysis has been conducted to investigate the optimum conditions to improve the water 

absorbing capacity of the PF foam. This includes the use of resoles of varying F/P ratios, surfactants 

(Tween-20, 40, 60 and 80), wetting agents (sodium dodecyl sulfate (SDS), sodium 

dodecyclbenzosulfonate (SDBS) and ethoxylated castor oil), blowing agents (n-pentane, cyclopentane 

and hexane), and foaming catalysts (p-toluene sulfonic acid and 37% HCl) at varying proportions. 

The combination of Tween-80 and SDBS at a certain proportion was crucial in improving the water 
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absorption capacity (1000 – 2000%) and open cell content in the foam (>63%). The morphologies of 

the foam obtained through SEM analysis and optical microscopy revealed an increased number of 

open cells when the SDBS was incorporated in the foam composition. The density of the resultant 

foams was in the range of 40 – 100 kg/m3.  

Keywords: Phenolic foams, hydrophilicity, floral, hydroponics, wetting agents 
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Abstract: 

BACKGROUND High-temperature self-healing composite materials are capable of auto-repairing 

upon initiation of damage. The previous concept of healing ability relied on duplication of living 

things' mechanism of healing, which we see generally in plants and organisms, which insist 

researchers on developing self-healing materials. Self-healing Ceramics and composites have been 

studied for the past few decades, and get popularity with the development of self-healing epoxy resin 

(3), but this work is a new approach in the high-temperature self-healing composite material with 

modified phenolic resin and targeted filers like boron carbide and silica in order to get better char 

yield and self-repairing capability by melt impregnations and phase change at elevated temperature.  

MAJOR FINDINGS By means of the modification reactions between B4C and oxygen-containing 

volatile, some carbon and oxygen elements remain in the interior of the resin matrix in the forms of 

amorphous carbon and B2O3, respectively. They are responsible for the improvement of residue 

value and the stability of BPF and MoPF resin and its composites at elevated temperatures. The 

thermomechanical and microstructure evolution of carbon- B4C-BPFand MoPF composite at elevated 

temperatures can be summarized as B4C Help in crack prevention at elevated temperature for fibre 

matrix interface by L-B4C-B2O3-I (Liquid B4C and B2O3 Impregnation) process in porous char of 

composite.   

Keywords: (a)Boron modified Phenolic resin(b) Molybdenum Modified Phenolic resin (C) Pyrolysis 

(d)Cf-B4C-BPF (e)Cf-B4C-MoPF (F) Liquid B4C Impregnation 
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Abstract: 

Lignin is a part of plant cell wall which gives strength and firmness during cell division and the most 

abundant natural phenol polymer. It is known for its high thermal stability, bio-compatibility, 

antioxidant and antibacterial properties. These properties make it as one of the attractive sources for 

tissue engineering applications. Tissue engineering is a part of regenerative medicine which deals 

with developing biocompatible functional materials to restore the biological functions of specific 

tissue. Numerous studies have been conducted to make use of the above-mentioned merits of lignin in 
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preparing various biomaterials such as hydrogel, nano-gel, nano-fibre, composite scaffold and 3D 

printed scaffolds. There is an advantage in using natural polymers due to high compatibility and 

increased cell adhesion for tissue regeneration. Lignin based biomaterials have to mimic the functions 

of extra cellular matrix which is a natural scaffold in animal tissue. The use of natural fibres and also 

avoiding harmful chemicals for the preparation of extra cellular matrix can increase the bio-

compatibility. In case of tissue regeneration and wound healing, the biomaterial has to be stable until 

the healing process completes. Depending on the material processing and functionalization 

techniques, the biological properties of natural polymers may be altered. Thus, the current review 

work consolidates the processing techniques and modifications of lignin to achieve stable and bio 

compatible functional bio materials. 

Keywords: Lignin, Biomaterials, Tissue Engineering, Biocompatibility, Natural polymers 
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Abstract: 

Abstract Heat exchangers are considered to be the most common devices in chemical industries, 

pharmaceutical firms and petrochemical refineries. The basic structural material used for 

manufacturing heat exchangers is mild steel due to its easy availability and vast range of usage. But 

the material is also very much susceptible to atmospheric corrosion, industrial fouling and microbial 

attacks. The technique of electroless coating plays a very crucial role in minimizing the above 

disadvantages of the material thus increasing the product value in long run. The present study gives a 

comparison between heat transfer analysis of electroless Ni-P and Ni-P-Cu coated mild steel. The heat 

transfer analysis is carried forward using spray cooling setup. SEM, EDX and XRD analysis 

showcases the surface morphology and phase structure analysis. The microhardness of the sample has 

been analysed and reported. An in-house spray cooling setup has been used to analyses the heat 

transfer analysis using INTEMP software. The result using both Ni-P and Ni-P-Cu has been recorded 

and compared. The study forecast and optimize the sample that gives the most suitable result under 

spray cooling technique. Scaling up the analysis for industrial shell and tube heat exchangers is a 

potential future scope of the current analysis.  

Keywords:Keywordss: Mild steel. Electroless coating, Micro-hardness, Spray cooling, INTEMP. 
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Abstract: 

The high rate of gas emissions poses a severe threat to humans and animals, and the environment. As 

a result, it is crucial to monitor harmful vapors for both environmental and human health. These toxic 

vapors are being detected using metal oxide-based gas sensors, but their high operating temperatures 

restrict their usage. Polyaniline (PANI) is an alternative to metal oxides; PANI-based gas sensors 

function at room temperature, but their low sensitivity prevents their use. To address these issues and 
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enhance sensor performance at room temperature, PANI-metal oxide nanocomposites have been 

widely researched. Although researchers have used PANI-TiO2 to detect NH3, the sensing 

mechanism has not yet been verified. In this study, a flexible gas sensor based on PANI-TiO2 

nanocomposite that can detect NH3 at room temperature has been studied. The study emphasizes how 

well the sensing material can detect NH3 at ambient temperature. The innovation is in employing EIS 

studies to validate the sensing mechanism. Additionally, the use of PET substrates, which are flexible, 

offers prospective uses for these sensors in wearable and portable electronic products.  The fabricated 

device did not appreciably degrade after being subjected to mechanical transformations of 100 

bending cycles. The I-V studies demonstrated linearity, supporting the devices' ohmic nature, and the 

EIS studies determined the bulk, grain boundary, and contact contributions to the sensor impedance. 

The EIS data analysis supported the experimental findings that the PANI-TiO2 (10 wt%) device 

achieved the best response. Therefore, EIS investigations were utilized to verify the sensing 

mechanism, which has not been reported in the literature.   

Keywords: Flexible gas sensor, NH3 sensing, PANI-TiO2, Sensing Mechanism, EIS analysis  
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Abstract: 

This work reports the development of a biodegradable bag with a freshness detection property for 

packaging applications. A nanocomposite film was prepared using cellulose nanofibers and cellulose 

acetate. Cellulose nanofibers were synthesised from waste cellulosic materials. Naturally occurring 

anthocyanin was introduced to activate the film for ammonia detection. Anthocyanin was extracted 

from dye-bearing edible plants. The presence of cellulose nanofibers facilitates the absorption of 

anthocyanin on the film surface. The inherent property of colour changing ability with the change in 

pH, anthocyanin converts the film into a sensor for ammonia vapour. This colour change ability of the 

films was characterised using a colour measurement instrument. The film showed a tensile strength of 

⁓ 28 MPa and thermal stability ⁓ 289 oC. Utilizing the thermoplastic nature of cellulose acetate, such 

films could be easily converted to packaging bags by heat sealing. 

Keywords: Cellulose nanofiber, anthocyanin, food packaging, freshness indicator 
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Abstract: 

Animal bones are the most suitable feedstocks for the production of adsorbents because they are 

readily available, plentiful, and continually generated. A key component of animal bone is 

Hydroxyapatite (HAP) ((Ca10(PO4)6(OH)2), which has applications in bio ceramics, adsorbents, 

powder carriers, chromatographic lighting materials, drug-delivery agents, chemical sensors and 

catalysts. In this study, HAP is prepared from chicken bones by acidic and alkaline treatment 

methods. The characteristics of the prepared HAP are studied by carrying out X-ray Diffraction 

(XRD), Scanning Electron Microscopy (SEM), Fourier Transform Infrared Radiation Spectroscopy 
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(FT-IR), and Brunauer-Emmett-Teller (BET) analysis. The results showed that HAP has been 

successfully prepared and has a highly porous structure.   

Keywords: Bone waste, Hydroxyapatite, catalyst synthesis, characterization. 
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Abstract: 

The development of bio-based sustainable polymers has been in prime focus for an age but 

developing self-healable character is emerging revolutionary concept in polymer industry to add more 

value to it. In this research study, vegetable based non-toxic and sustainable vitrimeric coating matrix 

has been developed using epoxidized linseed oil and vitrimeric moieties along with functionalized 

graphene oxides, thermally cured in PTFE molds as well as coated on mild steel substrates. The 

objective is to develop sustainable self-healable vitrimeric coating for the application of corrosion 

inhibition. The functionalization of reduced graphene oxide was confirmed by Fourier transform 

infrared spectroscopy, Raman spectroscopy, X-ray photoelectron spectroscopy and thermal 

gravimetric analysis. The prepared composites possess appreciable self-healing and shape memory 

properties, which have been attained due to di-sulfide active dynamic covalent bond exchange at a 

certain temperature. The flexibility tendency of the material in wide range of temperature provides 

promising coating material for anti-corrosion coating industry. FT-IR confirms the crosslinking 

between linseed oil epoxy and amine functional group which is very much necessary to attain self-

healing property. Excellent Mechanical strength, hydrophobicity and self-healing efficiency found to 

be enhanced with increase in dosage of graphene oxide and its derivatives as confirmed in thermal 

mechanical analysis, contact angle and optical microscope. Furthermore, its self-healing ability can 

withstand multiple cycles due to dynamic disulfide bond exchange which remains unchanged with 

time as no catalyst material was used during healing cycles. 

Keywords:Vitrimers; Graphene; Self-healing Polymers 
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Abstract: 

The increase in energy demand over time causes CO2 emissions to increase rapidly and inflicts global 

warming. To decrease CO2 emissions without drastically changing dependence on the power plant is 

by capturing CO2 gas. Carbon capture using solid sorbent is one of the most promising technologies 

due to its several advantages, such as high adsorption capacity, lower cost of regeneration, long-term 

stability, fast kinetics, and ease of handling. Amine modification on sorbents is conducted to increase 

the temperature stability when it is used at higher temperatures and near atmospheric pressure, which 

is the natural condition of flue gas. Furthermore, it will increase the adsorption capacity by 

chemisorption between amine and CO2 gas. In this experimental work, Zeolite 13X powder is used as 

a support material for CO2 capture. This work reports the characterization of amine-modified zeolite 
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as a solid sorbent. Zeolite is impregnated with polyethyleneimine (PEI) (50 % w/v in water) in 

methanol solution for 24 hours. Characterizations for the solid sorbent have been done, such as SEM 

analysis, FTIR, UV Spectrophotometry, and DSC analysis. From these characterizations, amine is 

impregnated on zeolite by a characteristic peak in the FTIR and UV spectrophotometry spectrum. 

Furthermore, DSC analysis revealed that zeolite-PEI has slightly higher melting point which indicates 

better thermal stability. Amine loading is conducted using thermogravimetric analyser (TGA) and the 

amine loading in zeolite is 12.99 %. Further, CO2 adsorption study is conducted using a high-pressure 

CO2 gas adsorption-desorption and laboratory scale of a packed bed reactor. 

Keywords: CO2 capture, Solid sorbent, Zeolite 13X, Polyethyleneimine, Characterization 
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Abstract: 

Modern composite cylinders utilize state-of-the-art technology and equipment to produce precision 

vessels, with the unique properties of being lightweight with superior strength. Being non-explosive, 

non-conductive and non-corrosive, they are significantly safer than steel alternatives. In terms of 

safety and reliability, these cylinders can be designed for modern kitchen. In this paper, LPG 

cylinders are classified with respect to material of construction as four types. Each type is modelled 

and designed in ANSYS. The same is designed theoretically also for comparison. The materials of 

construction used for design and analysis of cylinders include low carbon steel, aluminium 6061 T6, 

aluminium 5052 H38 and glass fibre reinforced plastic composite. Analysis of each design is carried 

out in ANSYS Workbench 19.2 and a procedure of six stages is described. Based on the analysis of 

LPG cylinders made of different materials, the observations and conclusions are: both aluminium 

alloys and glass fibre cylinders are suitable for replacing steel cylinders; the life time of these 

cylinders will be doubled compared to the steel cylinder because of their less corrosion rate; the 

weight of LPG cylinder can be saved enormously by replacing steel with composites. i.e., for glass 

fibre weight is reduced by 71.59%, for aluminium 6061 by 56.56%, for aluminium 5052 by 53.54%; 

The new design of LPG gas cylinder with composite materials like glass fibre and aluminium alloys 

can show greater effectiveness in terms of stresses induced by gas on the cylinder walls.   

Keywords: Design, Analysis, LPG Composite Cylinders, ANSYS, Safety, Reliability. 
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Abstract: 

Due to environmental and sustainability issues,this era has witnessed exceptional achievements in 

green technology in the field of material science through the development of biodegradable green 

composites or biocomposites. A biocomposite is a composite material formed by a matrix(resin) and a 

reinforcement of natural fibers.Naturalfibers are becoming the choice of scientific community and 

researchers because of their distinct advantage such as availability,biodegradablenature,lightweight, 

cost effective and sustainable nature. Biocomposites is the key area in which these novel materials 
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have been used so extensively. A lot of work has been done on traditional natural fibers such as 

bagasse,wheatstraw,ricehusk,pine apple fiber,bananafibere.t.c.and their composites have been 

successfully developed.In this study we will discuss about the development of these high performance 

materials developed from natural fibers. The article will also review the overall characteristic of 

reinforced natural fibers used in the biocomposites including their source,structure,composition as 

well as the mechanical properties.The most accepted matrices used in natural fiber reinforced 

composites based on petrochemical as well as natural sources will also be taken into 

consideration.Variousbiocomposites processing techniques as well as factors affecting them will also 

be discussed. Overall, the review will come to an end with the discussion on latest developments and 

future trends for biocomposites as well as major problems that need to be addressed and rectified. The 

overall review will give the new opportunities for the researchers who are working in this field of 

biocomposites development.  

Keywords:Sustainability,Biodegradable,NaturalFiber,Matrix 
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Abstract: 

Sustainable production of polymeric materials accelerates the preparation of biopolymers from natural 

resources such as polysaccharides, proteins and lipids. This study reports the synthesis of biopolymers 

from tapioca starch, which is known to exhibit good flexibility and low water permeability. In order to 

reduce fragility and water absorption, glycerol was added. Mustard oil, a hydrophobic ingredient, was 

added to enhance tensile strength and water vapour resistance. Carboxy methyl cellulose (CMC), a 

reliable film-forming agent, was also added to improve the properties. The formed films were dried in 

a microwave oven (MW). The important characteristics of the films formed by MW drying such as 

film solubility, moisture content, thickness, tensile test, water vapour permeability (WVP), 

microscopic structure, and mechanical strength were determined. Furthermore, thermo gravimetric 

analysis, differential scanning colorimetry, and Fourier-transformed infrared spectroscopy of the films 

formed were also done. The films formed with and without CMC showed an average moisture content 

of 20.80%. The films prepared without CMC showed higher WVP compared to films prepared with 

CMC (Figure 1). The addition of CMC and MW drying was found to improve the material properties, 

which in turn will help to increase the shelf life of packaged foods. 

Keywords: Active food packaging system, Tapioca starch, Microwave drying, Sustainability. 
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Abstract: 

Instances of injuries and fatalities caused by accidents in the field of defence, sports, construction 

sites and among other places, also due to the rise in terrorism, the need for impact absorbing materials 

for protection has risen substantially. Polyurethane foams play a significant role in personal protective 

equipment (PPE). However, the present work studies the behaviour of PU foam and its composite 

under low velocity impact. Composite of PU foam was synthesized by reinforcing 

Polyborodimethylsiloxane (PBDMS) in PU foam. PBDMS is a shear thickening gel (STG) that is 

known to flow freely in its raw state but when subjected to an impact, locks together to absorb and 

disperse energy as heat before returning to its semi-fluid state. This property of the material has been 

exploited in the present work for the development of high shock absorbing PPE. The prepared 

samples were tested by drop tower test (20J) for low velocity as per the Standard-0101.06. The results 

demonstrate that PBDMS based PU foams transmit much lesser force than PU foams and can be a 

potential candidate for the development of light weight, flexible PPE. The present study can help to 

formulate PU foam composites with shear thickening gels like PBDMS to meet design requirements 

in the area of impact absorption.The composite was found to be more thermally stable than PU foam. 

Keywords: PU foam, shear thickening gel, energy absorption, PBDMS, drop tower test. 
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Abstract: 

Smart polymers, also called stimuli-responsive polymers or functional polymers, are high-

performance polymers that change their properties based on their environment. temperature, pH, 

humidity, light intensity, chemical compounds, and electrical or magnetic fields are some of the many 

elements that can have an impact on these material’s behavior. which can result in changes in color or 

transparency, conductivity or water permeability, or even a change in structure (shape memory 

polymers). The theory of thermoresponsive polymers, similar to microgels, started in the 1940s with 

the work of Flory and Huggins. They independently made similar predictions about what would 

happen to polymers in solution as the temperature changed. In the 1960s, Heskins and Guillet studied 

what happened to specific polymers when they were exposed to other external factors. The lower 

critical solution temperature (LCST) for poly (N-isopropylacrylamide) was found to be 32 °C 

Thermoresponsive materials help advance drug delivery by developing in situ gel-forming systems 

that undergo a sol-gel transition at the appropriate temperature and are characterized by their 3-

Dimensional Structure (hydrogels, micelles, polymersomes etc.). A summary of different types of 

thermoresponsive polymers used for drug delivery systems is described.  

Keywords: Advance drug delivery, stimuli-responsive polymers, Thermoresponsive polymers, Lower 

critical solution temperature (LCST), 3-Dimensional Structure 
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Applications 

Omkar Singh Kushwaha,Bhavikkumar Mahant, Rajnish Kumar 
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*Presenting Author: kushwaha.iitmadras@gmail.com 

Abstract: 

Here, we present the results of the research conducted on the synthesis of a triazine-based cross-linked 

biopolymeric system for use in the storage and transportation of methane gas in the form of gas 

hydrates. The cross-linked globular polymer was created in an ambient environment that was 

periodically measured using cutting-edge characterization techniques like FT-IR, DSC, SEM, and 

contact angle. A Bruker 500 MHz H1-NMR spectroscope was utilized to verify the finished product. 

The dynamic light scattering equipment was used to assess the stability and size of the particles. A 

thorough analysis comparing methane gas hydrate experiments was conducted because this 

investigation aimed to use the desired product in gas storage. This study's optimization revealed that 

methane uptake was improved at 273.15 K and 6.0 MPa at a given concentration. To further forecast 

the behavior of gas hydrate formation in the reactor, morphological studies were carried out in a 

specialized high-pressure reactor. For the practical application of the technology throughout the 

formation, storage, and transport, the pattern of gas hydrate growth proved significant.  The growth 

projections made it easier to plan and reduce the risks associated with working with gaseous fuels. 

Due to the rising operational costs for methane storage, the experimental results are relevant because 

biodegradable polymeric systems can reduce the operational costs of methane storage and 

transportation to considerable limits.   

Keywords: Polymer Composite, cross-linked polymer, gas storage, transport, optimization 
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Abstract: 

Fly ash cenospheres (FACs) as a recycling material of industrial waste has become a competitor for 

other inorganic particle fillers.  Its utilization has received a great deal of attention over the past two 

decades as sustainable solutions to disposal problems. The lightweight nature of the FACs makes it 

suitable for the design of light weight composite materials. A range of different composites have been 

evaluated starting from its incorporation into polymers and resins to concrete composite. Epoxy resin 

(EP) composites reinforced with different content of FACs were prepared. The properties of a 

composite depend upon the components used in the formation, therefore using powdered fly ash 

cenosphere (FACs) leads to the increment in mechanical properties, higher compressive strength with 

better insulation properties.  This experiment aims to understand the effect of percentage of filler 

reinforcement, on the mechanical properties. The composite so formed is completely compatible with 

in nature and could be successfully used in aerospace, auto-motives, road transportation, buildings, 

defence systems (security), designing of furniture, home decors, machinery, ship-buildings and lot 

more 

Keywords: Composite, industrial waste, fly ash cenospheres, epoxy, tensile strength, insulation 
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Water Absorption Behavior of Bamboo Fiber Reinforced Polymer Composites 
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Abstract: 

Bamboo fiber comes into category of natural fiber& has more advantages over synthetic one. Lower 

cost, renewable & eco-friendly nature makes natural fibre more suitable than synthetic one. When it is 

mixed with matrix, forms a reinforced composite. Composites have many applications in automotive 

industry, construction application & furniture application etc. Fibers are hydrophilic in nature i.e., 

they are water loving so absorption of water is high, results lower compatibility between fiber& 

matrix. Surface treatment method of fiber increases strength of fiber reinforced polymer composites. 

To understand the water absorption behaviour of composites, kinetic behaviour is established & 

diffusivity is calculated.  

Keywords: natural fiber; bamboo fiber; composites; water absorption. 
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Fabrication and Characterization of Moringa Oleifera Seed Filler as Novel Reinforcement in 

Epoxy Composites: Barrier and Interfacial Compatibilities 
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Abstract: 

Investigators increased interest in the composites with novel natural fibers beholds significant 

progress globally over the past decade. Moringa oleifera seed filler (MOSF) is among the few newly 

known novel fiber-rich in cellulose and meagrely used in commercial industries. In this research 

article, a broad characterization of Moringa Oleifera seed filler-epoxy composites (MOSFC) was 

carried out to verify its potential as a feasible substitute for synthetic fibers in polymer composites. 

Composites were fabricated at a fixed filler size of 300-500 µm with a loading of 15 wt. % untreated 

and alkali treated composites through hand layup method. The interfacial surface compatibility of the 

filler-epoxy composite was analysed through X-ray photoelectron spectroscopy (XPS). The other 

properties, such as water uptake rate, tensile, flexural strength, and thermal stability, have been 

studied at different loadings. Composites with 5 wt. % alkali treatment filler loading possess superior 

water resistance, interfacial surface chemistry, mechanical property compared to neat epoxy and the 

untreated composite. To investigate the degradation behaviour and kinetic parameters like activation 

energy of composites, four is conversional methods, Friedman, coats-Redfern, Broido and Kissinger 

were utilized. Composites that have been 5 wt. % mercerized exhibit greater thermal resilience and an 

activation energy of 250 kJ/mol, which is 20% greater than untreated sample. The quantitative and 

qualitative surface analysis of Moringa Oleifera seed filler (MOSF) was examined by Atomic Force 

Microscopy (AFM) and Scanning Electron Microscopy (SEM). This study validates the 5-wt. alkali-

treated MOSFC as a novel sustainable and bio-reinforcement in polymer composite for semi-

structural applications. 

Keywords: Moringa Oleifera; Activation energy; Reinforcement; Epoxy; Water resistance; 

Composites  
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Electrochemical Sensor Based on Polyaniline, Mwcnts and Araucaria ColumnarisforH2O2 
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Abstract: 

A novel biocompatible composite based on Polyaniline, MWCNTs and latex (Araucaria Columnaris) 

was prepared and used as matrix for hemoglobin immobilization. Latex, emulsion of group of 

polysaccharides, was obtained from Christmas tree (Araucaria Columnaris). Naturally occurring 

polysaccharides were incorporated within the Polyaniline matrix along with MWCNTs. MWCNTs 

improve the bulk conductivity of the materials whereas latex provides biocompatibility (due to the 

presence of large number of hydroxyl group). The composite material is characterized by using 

different instrumental techniques such as Fourier Transform Infrared Spectroscopy, Ultraviolet 

Visible Spectroscopy, Raman Spectroscopy, X-ray diffraction, Scanning Electron Microscopy, Cyclic 

voltammetry and amperometry. A capillary electrode was fabricated with carbon paste and hydrogen 

peroxide is detected by using hemoglobin. Redox behaviour of the composites is analysed by 

comparing cyclic voltammogram at different scan rate (200, 100, 50, 10 mV/s) and at different pH 

(PBS buffer solution at 1, 2, 3, 4, 5, 6, 7). Detection of H2O2 is important in many fields viz. 

industry, environmental protection and clinical control. We have immobilized hemoglobin within the 

composite material and used for the fabrication of H2O2 sensor. 

Keywords: Polyaniline, MWCNTs, FTIR, UV-Visible, Raman spectra, XRD, SEM, CV 
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Abstract: 

Nanoemulsions are colloidal systems with small droplet size and higher kinetic stability. Owing to 

their superior qualities nano emulsions have diversified applications in cosmetics, drug delivery, food 

applications, and so on. Nano emulsion can be used as a vehicle to encapsulate bioactive compounds 

and perform efficient distribution for targeted applications. In our study, we formulated nano 

emulsion using the high-energy method with microbial surfactant (produced by waste fruit juice) that 

a) remained stable over 750 days and b) were able to encapsulate various excipients without 

undergoing destabilization. In addition, the formulated nano emulsion was further tested for its c) 

robustness by changing the type of base oil, d) antimicrobial properties and e) antioxidant properties. 

The results of the study show that the microbial surfactant-based nanoemulsion could successfully 

encapsulate excipients like plant origin Vitamin C, Vitamin E without causing much change in the 

droplet size (Hydrodynamic diameter ~230nm and PDI of 0.21). Nanoemulsion was able to 

accommodate synthetic TiO2 without undergoing any signs of instability. The robustness of the 

microbial surfactant-based nanoemulsion was proven by switching the oil phases (coconut oil, olive 

oil and castor oil). Coconut and olive oil resulted in a hydrodynamic diameter of about ~200nm with a 

maximum PDI of 0.20. However, nanoemulsion formulated with castor oil are stable but show a 

slightly higher hydrodynamic diameter (~250nm) than the other two oil phases.  Excipient-loaded 

nanoemulsion was found to inhibit E. coli, S.aureus and B. subtilis. The antioxidant property of 
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excipient-loaded nanoemulsion is found to be 89%. We believe that this report opens a gateway to 

further explore microbial surfactant-based nanoemulsion to encapsulate and distribute bioactive 

compounds for targeted action.  

Keywords:Nanoemulsion, microbial surfactant, cosmetic application, high energy method,  

excipients addition, antimicrobial property, antioxidant property 
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Abstract: 

The challenges associated with switching to net-zero economical models have been a necessity and a 

great step toward climate change, thus, leading to the development of a hydrogen gas economy that 

requires substantial time and infrastructure to replace the existing natural gas economy. Although the 

immediate solution lies with the use of Hythane (8 – 30 % hydrogen-methane mixture), the ongoing 

developments for storage and transport of Hythane in the compressed form raise serious safety 

concerns associated with the enhanced user costs. As a safer alternative, Hythane gas is stored in the 

form of gas hydrates; the compound formed when Hythane gas freezes into a solid in the presence of 

water at moderate pressure and low temperature. The gas hydrate formation is associated with a 

critical issue of interfacial mass transfer limitations. In the current study, mild and biodegradable 

surfactant molecules (synthesized from vegetable-based edible oil) were used to enhance the storage 

of methane in gas hydrates and further applied to the formation of Hythane gas hydrates (a specific 

mixture of 15 % hydrogen and 85 % methane used in this study). The observed results from the gas 

hydrate morphology study suggest that the synthesized molecules have similar nature and 

performance to conventional surfactants with the added advantage of low foam generation. The 

comparative study of additives for physical properties like Ross Miles foam test, contact angle, and 

gas hydrate-based recovery and storage is demonstrated in this study which opens the opportunities to 

scale up the methane and Hythane gas hydrate.   

Keywords: Hydrogen, Methane, Hythane, gas hydrates, gas storage & transport, degradable 

biosurfactants. 
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Abstract: 

Upstream industries invest enough capital for exploration and transportation of waxy crude oil 

through flowlines particularly in the colder environment. The invested cost includes replacement of 

pipeline, failure of surface facilities equipment. As a result, huge pumping power was required to 

overcome pressure drop and more manpower was required to maintain operational challenges. 

Temperature is an essential parameter for the wax deposition process. The results show that reducing 

the driving force for the heat transfer temperature difference always results in less wax deposition. 
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When the crude oil temperature fell below the WAT, wax deposits appeared on the pipeline wall. 

Wax gain is caused by an increase in the temperature difference between the bulk solution and the 

cold wall surface. The wax particles are crystallized with each other and form large wax crystals. The 

pour point depressants contain long alkane chain which is attached with the wax particles and polar 

groups inhibit the wax agglomeration. As a result, efficiency of pour point and rheological properties 

was increased. Before addition of pour point depressant into crude oil, crude oil was treated with a 

demulsified to remove free and emulsified water. Otherwise, water creates error in result. Bio-additive 

from Amla was extracted with the help of solvent extraction method, where ethanol was taken as a 

solvent. The FTIR spectrum of Amla extract shows hydroxyl, alcohol and carbonyl group of esters 

were the main component present in Amla extract. The viscosity of crude oil was reduced with 

increasing in extract dosage from 0 ppm to 2000 ppm, a significant reduction in viscosity of heavy 

crude oil was observed. It was seen from the studies that at 30°C, initial viscosity of emulsion was 

found 101.25 Pa.s which is reduced 24% after the addition of 500 ppm extract and further increase in 

concentration up to 2000 ppm, 43% viscosity was reduced. On the other hand, 60% viscosity was 

reduced with increase in temperature from 30°C to 45°C without dosage of extract. so, Amla extract 

can be a used as a good alternative of viscosity reduction compared to heating. 

Keywords: Wax deposition, Cold finger apparatus, Pour point 
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Abstract: 

Nanoemulsions have wide applications in various sectors like agriculture, food packaging, cosmetics, 

drug delivery and many more. These are good alternatives for synthetic pesticides in the agricultural 

sector. Environment based raw materials will support in maintaining the balance of the natural 

ecosystem. Plant based oils and bio-surfactants are non-toxic, biodegradable, sufficiently active at 

extreme temperatures and eco-friendly in nature. Bio-surfactants are nature-based biomolecules 

produced from various microorganisms like bacteria, fungi, and microbes. Their amphiphilic surface 

activity helps them in reducing interfacial tension of emulsions very effectively. In the present work, 

an eco-friendly oil-in-water nanoemulsion (o/w NEs) is formulated by using plant oil and bio-

surfactant. An energy efficient approach (Isothermal dilution) is used to obtain a stable o/w NEs. 

Effect of formulation composition and process parameters are studied on the droplet diameter of 

dispersed phase and stability of o/w NEs. Ternary diagram analysis is done to obtain the range of 

composition of stable o/w NEs. Droplet diameter, poly-dispersity index, zeta potential of dispersed 

media, kinetic and long-term stability are analysed by using various techniques. Flow behaviour 

pattern is studied by analyzing stress-strain relationship of the formulation. Viscous properties play a 

crucial role in its incorporation on different plant surfaces. Therefore, bio-surfactants based o/w NE 

could be the advanced pesticides that will replace the traditional synthetic pesticides. 

Keywords: Bio-surfactant, Nanoemulsion, Isothermal dilution, Process parameters, Stability. 
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*Presenting Author: msjoshua10@gmail.com 

Abstract: 

The purpose of the current investigation is to learn how anionic surfactant (Sodium Lauryl Sulphate) 

can be removed from an aqueous solution using the electrocoagulation method employing perforated 

copper electrodes. Numerous tests were conducted to determine the effects of each variable on the 

elimination of anionic surfactant, including NaCl concentration, pH, voltage, electrolysis time, and 

initial surfactant dose (SLS). The experimental findings demonstrated that the electrocoagulation 

technique efficiently removed the anionic surfactant (SLS) from the aqueous solution. The removal 

effectiveness of anionic surfactant SLS by perforated copper electrodes was 74.30%, under the ideal 

circumstances of 1.5gL-1 NaCl, pH 7, 20V, 40min, and a 25mgL-1–150mgL-1 starting surfactant 

dose. The FT-IR analysis were also performed for the treated aqueous solution.  

Keywords: Anionic surfactant, Perforated Copper electrodes, Electrocoagulation, Sodium Lauryl 

Sulphate 
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Abstract: 

An Indian Fertilizers and Chemicals Manufacturing Company was facing issues with their Weak 

Nitric Acid Plant as the oxidation stability of lubricant was drastically decreasing. This reduced the 

cost efficiency of the plant by several fractions. Looking to which, Company asked Lube Supplier, 

M/S Indian Oil Corporation Limited, to look-out for reasons behind this fast deterioration of the oil. 

The objective was to identify the root cause for the hastily dropping RPVOT levels of lube oil. As an 

outcome, the fault resided within the Air Compressor, supplied by Original Equipment Manufacturer, 

in which carbon seals of the compressor were broken, leading to the ingression of Nitric Acid in the 

expander of air compressor that further reacted with the antioxidants in the lube, resulting to fast 

degradation of oil. This paper discusses the series of events that took place in detail and how the 

problem was solved.  

Keywords: Lubrication, Weak Nitric Acid, RPVOT, Fertilizers and Chemicals, Leakage and 

Ingression, Lube Oil 
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Abstract: 

The utilization of fossil fuels to satisfy our growing energy and non-energy needs is resulting in a 

significant release of anthropogenic CO2 emissions. The capture of carbon dioxide (and its utilization 

and sequestration) plays a crucial role in decarbonizing our economy. By considering the amount of 

carbon dioxide we release into the atmosphere, capturing emitted CO2 alone is not enough to achieve 

Net-Zero. Moreover, the process of synthesis of some materials for carbon capture may involve CO2 

emissions. Therefore, optimization of conventional industrial processes in such a way as to reduce the 

carbon emissions from the point source itself would be an effective solution to achieve the global 

target of “Net-Zero” emissions and environmental sustainability by 2050. Here in we propose the idea 

of replacement of steam ejectors with vacuum pumps for vacuum creation in condenser-based 

vacuum cooling units. By doing so, the need for steam in the process would be minimized to its 

optimum which will lead to the overall reduction in the coal/fuel consumption, thus significantly 

cutting the required electricity units for plant operation, particularly at peak hours. Based upon 

approximations the developed model claims energy savings >15% and limits the carbon emissions to 

below 80%. Additionally, various aspects of the model will be discussed providing substantial 

opportunities for the researchers to further enhance the efficiencies of similar chemical production 

plants. 

Keywords: Industrial process optimization, vacuum cooling system, energy conservation, carbon 

emissions 
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Abstract: 

With diminishing range of fossil fuel resources, there is an urgent need for sustainable alternative 

resource, so researchers are focused in developing sustainable energy resource from a renewable 

source; developing energy from waste is more advantageous. This work focuses on using biomass 

waste resource to porous carbon electrode with efficient ion conducting electrolyte for supercapacitor 

application. The synthesis methodology involves simple steps: the Artocarpus hirsutus dried leaves 

were activated using phosphoric acid with 1:1 impregnation ratio, followed by carbonization at 650oC 

and then pyrolysis at 850oC in tubular furnace at nitrogen atmosphere; the porous carbon is finally 

mixed in melamine and heated for nitrogen doping in this process. The polymer gel electrolyte is 

made by a mixture of neutral salt and polymer i.e., KOH and cationic polyacrylamide. The 

electrochemical performance was analysed using three-electrode system; this gave high specific 

capacitance value of 353.3 F g-1 at current density of 0.5 A g-1, with energy density of 24.54 Wh kg-

1 and power density of 36 kW kg-1. Thus, a dual benefit of waste being used as feedstock for energy 

and management of waste is possible.  

Keywords: Renewable source; porous carbon; electrode; electrolyte; supercapacitor. 
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Abstract: 

Localized flooding near the U-bends and higher-pressure drop are some of the major issues in the use 

of serpentine flow field design in Polymer Electrolyte Membrane (PEM) Fuel Cells.  Enhanced Cross-

flow Split Serpentine Flow Field (ECSSFF) has the advantages of less over all pressure drop, better 

reactants distribution and enhanced cross-flow near U-bends over the serpentine flow field (Suresh et 

al., 2011). As an extension to this study, a detailed performance analysis of full-scale PEM Fuel Cell 

with the enhanced cross-flow split serpentine flow field is presented using a three-dimensional, multi-

phase CFD model in the present work. The ECSSFF is used on the cathode side, while a parallel flow 

field is used on the anode side. The performance of this PEM fuel cell is compared with that of the 

fuel cell with serpentine flow field on the cathode side. The performance is analysed by comparing 

the polarization curves. A parametric study is carried out to evaluate the performance of the cell by 

varying various operating conditions such as cell temperature, pressure and inlet humidity. The results 

show the superiority of the enhanced cross-flow design over the normal serpentine flow channel for 

the same active area and operating conditions. 

Keywords: ECSSFF, CFD, PEM Fuel Cell, polarization curves 
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Abstract: 

Energy storage systems has been of great interest with advent of industrial revolution. The energy 

storage systems are defined by the amount of power and energy they can store. It is basically storing 

energy and using it later. The presence of an energy storage device in the system reduces the 

imbalance between power demand and production. A large variety of energy storage systems are 

available in the industrial sector which includes both energy discharge on a short term and long-term 

scale.  The research regarding a novel molten battery has been in progress for the past years. The 

research regarding the state-of-the-art Lithium-ion battery has been going on for even longer. The 

replacement of the metal Lithium with a more abundant metal like Sodium has been in discussions for 

the past two decades. On comparison to its counterpart, the Lithium Sulphur battery, the Sodium-

Sulphur battery has seen very little exposure to the world. The construction of this battery involves 

use of use of Sodium and Sulphur as the electrodes and a solid electrolyte. The Electrical Circuit 

Model and Electrochemical Model is considered for the modelling. The parameters analysed using the 

model are State of Charge, Voltage and Current generated by the battery which are then compared to 

its more successful counterpart, the Lithium-Sulphur battery. The purpose of this research is to model 

a Sodium Sulphur battery that can be used to store large amounts of energy by combining multiple 

cells and to reduce the operating temperature of the original model.   

Keywords: Energy Storage Systems; Sodium-Sulphur Battery; Lithium-ion Battery; Electrical circuit 

model 
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Abstract: 

The goal of the work is to develop a nonlinear control algorithm for a nonlinear solid oxide fuel cell 

(SOFC) system. For this, we have attempted to validate the base model of SOFC. The dynamic model 

is developed by making mole balance over the five ancillaries namely, the anode, cathode, membrane, 

temperature, and voltage. The model is simulated in Matlab/Simulink environment to verify its 

dynamics and validated with available experimental data in the open literature. The various dynamics 

of the nonlinear SOFC system has been discussed. The parameters affecting the nonlinear behaviour 

of the system is also studied. To facilitate the system, a conventional proportional and integral (PI) 

controller is implemented to maintain the system voltage and temperature. This nonlinear validated 

model can be used to design the model-based controllers with real time analysis. It is required since 

the nonlinear model-based controllers expected to provide better closed-loop performance than the 

conventional technique.  

Keywords: SOFC, Modelling and simulation, PI controller, Model-based controller 

 

OP/ES/105 
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Abstract: 

CHEMCON-2022 Unraveling How Additives Can Suppress the Growth Dynamics of Copper 

Electrodeposits   Trina Dhara, Soukhin Chakraborty, SunandoDasGupta Chemical Engineering 

Department, Indian Institute of Technology Kharagpur, India   Abstract Next generation rechargeable 

batteries with large energy storage capacity are being studied are being actively studied for wireless 

and portable electronics. The thrust is to replace the conventional low-capacity anodes (such as 

graphite electrode of Lithium-ion battery) by metal anodes (e g. Lithium metal anode). However, the 

formation of dendritic metallic deposition during the charging phase is a challenge that prevents 

widespread use in heavy duty electric vehicle industries. This uncontrolled growth may lead to short-

circuiting and thermal runaway. One of the approaches to suppress this undesirable metallic deposit is 

the use of additives in the electrolyte material. Herein, we have developed a copper-copper symmetric 

cell with copper sulfate as the principal electrolyte solution to probe the formation of dendrites during 

the charging phase and used PEG as an additive. The thrust of this study is to examine the growth 

dynamics of the metallic deposition, as this information is of critical importance for the trouble-free 

operation but scant in literature. From an analysis of the in-situ, real-time data of dendrite formation 

and using image analysis, we have observed a 30% reduction in the peak height of the dendrites as 

compared to the additive free electrolyte solution.   Keywordss- Battery, electrodeposition, dendrite, 

peak height, additive the authors report there are no competing interests to declare.    

Keywords:Keywordss- Battery, electrodeposition, dendrite, peak height, additive 
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Improving Biohydrogen Production from Brewery Effluent Using Microbial Electrolytic Cell 

Powered with Microbial Fuel Cell 

Ann Maria Bobby,Dhanush Kumar A, Ajith Kumar P, Dinesh Kumar S, J.B Veeramalini 
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*Presenting Author: annmaria992001@gmail.com 

Abstract: 

This research work is used to investigate the unique model in improving sustainable biohydrogen 

production through MEC series coupled with MFC from the source of brewery effluent. To prevent 

the external power source and the feed brewery effluent is used as a source point. The model 

validations through the parameter subjections are found to increase the biohydrogen production 

through the better connections of MEC in series coupled with MFC. Thus, the clean and feasible 

methodology have been adapted by adjusting the optimal parameters like voltage, area, and ampere 

etc., under minimal energy consumption is designed in this work. Thus, the work has been designed 

for reducing the internal resistance, where the current generated of 0.0016A and the increased 

biohydrogen production is obtained in the range of 13503-13804 ml/d, hence opted to choose MFCs 

in series. The indicated sensitive parameters shows maximum effect as par with the cell function of 

MFC. 

Keywords: Brewery effluent, Biohydrogen production, Modelling stimulation, MFC, MEC. 
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Abstract: 

Vanadium redox flow battery (VRFB) has been emerging as an excellent solution for large scale 

energy storage, especially for the rapidly increasing renewable energy installations all around the 

globe. VRFB, despite being highly advantageous over other commercial counterparts due to its ultra-

long-life (>10,000 cycles), high depth of discharge, high recyclability and cost-effective scale-up, it 

still faces certain challenges that hinders its widespread commercialization. One of the major practical 

challenges is the high cost of vanadium precursor (vanadyl sulfate) which corresponds to tremendous 

capital costs of VRFB installations. Vanadium pentoxide can be an inexpensive alternate vanadium 

precursor which is about 42 to 2.5 times cheaper than vanadyl sulfate, depending on the grade of 

vanadium pentoxide used. In this work, an indigenous synthesis route for vanadium electrolytes using 

vanadium pentoxide is developed. The supporting electrolyte concentration of the developed 

electrolyte is optimized using theoretical calculations based on the charge-discharge reactions 

involved. The performance of VRFB utilizing vanadium pentoxide is evaluated using half-cell studies 

(cyclic voltammetry and thermal stability) and full-cell testing (charge-discharge up to end of life). 

The results reveal similar performance to the benchmarked performance of vanadyl sulfate while 

achieving 8 times cost reduction. 

Keywords: Electrolyte; Inexpensive; Supporting Electrolyte; Vanadium Pentoxide; Vanadium Sulfate 
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Utsav Dalal,Anil Verma  

Sustainable Environergy Research Lab (SERL), Department of Chemical Engineering, Indian 

Institute of Technology Delhi, India 

*Presenting Author: anilverma@iitd.ac.in 

Abstract: 

Membrane/separator is a crucial component of the vanadium redox flow battery (VRFB). Membrane 

act as a charge carrier between the two electrolyte tanks through which the electroneutrality is 

maintained. Nafion is considered as the most suitable membrane due to its high proton conductivity 

and good chemical stability. However, due to its high cost (2000 $·m2), its widespread 

commercialization is hindered. Herein, low-cost microporous polyethylene (PE) separator is explored 

as an alternate to the high cost Nafion membrane. Physicochemical properties such as water uptake, 

surface morphology, proton conductivity and vanadium ion permeability are characterized in detail. 

Ex-situ chemical stability of the microporous PE separator in the VO2+ oxidative environment 

confirms that the PE separator is chemically. Moreover, due to lack of functional groups, separator is 

less susceptible to the degradation. However, energy efficiency of the VRFB cell equipped with the 

PE separator is less compared to the Nafion117 owing to the more vanadium ion crossover across the 

separator. Long term cyclability is also assessed with the PE separator along with techno-economic 

assessment. 

Keywords: Ion Exchange Membrane; PE separator; Vanadium Crossover; Vanadium Redox Flow 

Battery 
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Abstract: 

The rapid increasing of renewable energy installations across the globe demands the integration of a 

reliable storage technology like vanadium redox flow battery (VRFB) for stationary applications. Due 

to the inherent advantages like ultra-long life (>10,000 cycles), great depth of discharge and excellent 

recyclability, VRFB still outperforms its storage alternatives. Effective utilization of the VRFB for a 

commercial application necessitates the integration of a dedicated battery management system (BMS). 

Majority of the existing BMS for conventional batteries are incompatible for the flow batteries, 

resulting in the deterioration of the battery performance and lifetime. In this context, the current study 

presents a simple and cost-effective BMS to interface with a given VRFB for standalone usage. The 

BMS consists of an integrated online monitoring [IoT based] and protection system that supervise and 

control the battery in the optimal range. The simulation results depict the effectiveness of the designed 

BMS over a wide operating range. 

Keywords: Battery Management System (BMS); Flow Battery; Internet of Things (IoT); Power 

Electronics; State-of-charge. 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

106 
 

OP/ES/110 

Hydrothermal Synthesis and Characterization of Nickel Vanadate Nanocomposite for 

Supercapacitor and Photocatalytic Applications 
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Abstract: 

In this work, the nickel vanadate nanocomposite (NiVO3) was obtained by a simple hydrothermal 

method followed by calcination at 450 oC. The synthesized nanomaterials were characterized by X-

ray diffraction (XRD), transmission electron microscopy (TEM), UV-Visible spectrophotometer, and 

Fourier transform infrared spectroscopy (FT-IR) to investigate their structure, morphology, optical, 

and functional properties, respectively. The XRD spectrum shows the orthorhombic structure, and the 

mean crystallite size of the nanocomposite was deduced to be 17.8 nm. DLS analysis shows that the 

NiVO3 size range is 10 to 110 nm with a mean particle size of 44 nm. The energy band gap was 2.62 

eV, sufficient to activate the materials for degradation studies when exposed to ultraviolet light. The 

degradation efficiency for the methylene blue dye of the synthesized sample was found to be 55.8%, 

and for the malachite green dye, 55.1% at 90 minutes. As a supercapacitor electrode, it showed a 

maximum specific capacity of 182.6 F g-1 in 0.1 M HCl at a scan rate of 10 mV/s and 192.4 F g-1 

from GCD curves. The unique nanostructure enhances the surface area, maximizes electrochemically 

active sites for redox reactions, and promotes ion transport into deep pores of electrode materials. The 

prepared nanocomposite showed excellent pseudocapacitive properties and enhanced photocatalytic 

activity in methylene blue and malachite green degradation under UV light irradiation. 

Keywords: Nickel vanadate, hydrothermal, pseudo capacitors, photodegradation, methylene blue, 

malachite green 

 

 

 

 

OP/ES/111 

A Comprehensive Investigation on SPEEK based Polymer Electrolyte Membranes for Fuel 

Cells 

Soma Banerjee 

Department of Plastic Technology, School of Chemical Technology, Harcourt Butler Technical 

University, Kanpur-208002, Uttar Pradesh, India 

*Presenting Author:somabanerjee27@gmail.com 

Abstract: 

With continuous demand of green and renewable source of energy, Polymer electrolyte membrane 

fuel cells (PEMFCs) are snatching the attention of interdisciplinary research field. Nafion is the 

commercially available standard material in this field having a phase-separated structural combination 

of hydrophilic and hydrophobic moiety. The proton conduction in a PEM is vastly dependent on the 

mobility of the hydrated protons governed by water molecules present therein. Sulfonated poly ether 

ketone (SPEEK) possesses great potential to be utilized as the polymer electrolyte membrane (PEM) 

material and can be considered as a suitable alternative to costly Nafion membranes when fabricated 

in combination with numerous protons conducting and water retentive nanofillers [1, 2]. The 

Sulfonation of poly ether ketone remains an attractive approach to adopt proton conductivity; 

however, the extent of sulfonation plays a critical role in determining the mechanical performance of 

the membrane. In addition, the performance of the SPEEK based PEM is much affected by the 

mailto:somabanerjee27@gmail.com
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morphological structure of the membrane. The presence of porous structure and cell morphology 

exhibit pronounced effect on the conduction behaviour inside the membrane. This study reveals the 

recent development in SPEEK based dense and porous membranes and critically investigates the 

factors affecting the overall performance of the device.    References:  1. S. Banerjee and K. K. Kar, 

Polymer 109 (2017) 176-186. 2. S Banerjee and K. K. Kar, Journal of environmental chemical 

engineering 4 (2016) 299-310.  

Keywords: PEM, Fuel Cells, Proton conductivity, Sulfonated PEEK 
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Abstract: 

Development of efficient supercapacitor devices remain primary concern in view of energy storage 

for alternative supply of power. Carbon based electrode materials are of immense potential due to 

large specific surface area, excellent conductivity in addition to great mechanical, chemical and 

thermal properties [1]. Among carbon based electric double layer capacitors, bio-waste derived 

porous carbon remains an attractive material due to high specific surface area, excellent conductivity 

along with well-defined pore morphology and environment-friendliness. Porous carbon is obtained 

from either carbonization or pyrolysis of the biomasses, in general [2]. Researchers have utilized 

various biomasses such as coconut shell, tea leaves, orange peel, banana peel, bamboo, rice hush, 

bagasse, and many more to synthesize porous carbon materials. In this article, we investigate the 

recent progress in the field of biowaste derived porous carbon focusing on its method of activation, 

carbon content and parameters related to electrochemical performance such as surface area, specific 

capacitance, energy density, power density and cyclic stability.  References: [1] Banerjee, et al., 

Capacitor to Supercapacitor: In Handbook of Nanocomposite Supercapacitor Materials I, Springer 

Series in Materials Science, Vol. 300, Springer Nature, Switzerland, 2020, ISBN 978-3-030-43009-2.  

[2] Alekha Tyagi, Soma Banerjee, Shashank Singh, Kamal K. Kar, Biowaste derived activated carbon 

electrocatalyst for oxygen reduction reaction: Effect of chemical activation. Int. J. Hydrogen Energy, 

2019, 45, 16930-16943.   

Keywords: Supercapacitor, porous carbon, biowaste, carbonization, cyclic stability  
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Abstract: 

Hydrogen can be a potential alternative for fossil-based fuels which emit COx, NOx, and other 

greenhouse gases responsible for global warming. However, low volumetric energy density and high 

volatility of hydrogen are major hurdles for its storage and distribution. Ammonia is a viable carbon-

free carrier for the onsite delivery of hydrogen energy in fuel cell using which a dedicated storage for 
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hydrogen gas can be easily avoided. However, designing of a noble metal free catalyst for the low-

temperature decomposition of NH3 is challenging task in this route. In this study we have conducted a 

comprehensive theoretical investigation of ammonia decomposition mechanism on molybdenum 

doped iron nitride (Mo doped Fe3N) catalyst surface, using plane wave-based density functional 

theory calculations. According to the findings, Mo doping on the surface of Fe3N (111) changes the 

catalyst's overall electronic framework by donating electrons to the surface. The overall rate of the 

ammonia decomposition reaction is constrained by the activation barrier for the recombination and 

desorption of nitrogen adatoms, which is higher than that for the other elementary phases in the 

breakdown of NH3 on Mo doped Fe3N (111). This work provides direction for the development of an 

efficient and sustainable catalyst for carbon free H2 generation through ammonia decomposition 

reactions. 

Keywords: Energy storage, Hydrogen generation, Ammonia decomposition, Sustainable catalyst 
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Abstract: 

The current study examines the performance of the modified conventional serpentine channel in 

comparison to a conventional one, both of area 30 cm 2; with acronyms MCS-30 and CS-30, 

respectively. These channels are of equal dimensions (length-width-depth: 378mm x 2mm x 1mm) 

and are engraved over graphite plates. The performance was evaluated by measuring pressure drop 

(with and without graphite felt electrode, and employing water) and by polarization curve and 

electrochemical impedance spectroscopy (EIS) of the vanadium redox flow battery (VRFB) running 

with 0.5 M vanadium salt solutions in 2M H 2 SO 4.   Results show that the pressure drop for MCS-

30 with and without felt is respectively 34.67% and 17.25% lesser than the CS-30 channel. The 

obtained polarization curves show that the maximum current of 233.14 mA/cm 2 can be drawn 

employing MCS-30 in the battery, whereas using CS-30, it is 159.87 mA/cm 2. The corresponding 

peak power densities are 146.35 and 111.94 mW/cm 2   at electrolyte flow rate of 50 ml/min. The EIS 

measurements indicate the higher area utilization of electrode using the modified channel by having 

lower charge transfer resistance (0.816 Ω) as compared to the CS-30 channel (1.24 Ω). The lower 

pressure drops and higher electrochemical performance supports that the MCS-30 flow path is energy 

efficient, and will increase the performance of the battery. 

Keywords: Redox flow battery, Serpentine channel, Power density 
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Abstract: 

In recent times, the need of development of renewable energy sources increases with diminishing the 

availability of fossil fuels and increasing the adverse effect of greenhouse gases on the environment. 

Direct methanol fuel cells, using renewable methanol fuel have the potential to generate power and 

portable electronic devices because of their high energy density. In this study, SPEEK (sulfonated 
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poly (ether ketone)) based organic-inorganic mixed-matrix membranes were synthesized by using 

polyether ether ketone polymers. Additionally, the inorganic phase is modified with functional groups 

of graphene oxides. The synthesized membrane is used as proton exchange membrane in direct 

methanol fuel cell (DMFC) applications. SPEEK showed higher selectivity compared to 

commercially available Nafion 117 membrane. The membranes were characterized with respect to 

direct methanol fuel cell tests, membrane stability, proton conductivity and fuel crossover. Open 

circuit voltage (OCV) of the SPEEK membrane is found to be comparable with Nafion 117 (Table 1). 

On the other hand, the presence of GO prevents the methanol crossover. The current study 

demonstrates that the SPEEK composite membrane should be an alternative to Nafion for DMFC 

application in terms of economical and commercial point of view.  

 

Keywords: Methanol permeability, proton conductivity, Open circuit voltage, Open 
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Abstract: 

Magnetic nanoparticles with a narrow size distribution are currently having scientific and 

technological interest in multiple research areas like catalysis, magnetic resonance imaging, targeted 

drug delivery, battery applications, etc. Among various types of magnetic materials, Iron oxide 

(Fe3O4) are mostly preferred due to its electrochemical, economic, and environmental features. The 

existing synthesis processes like solvothermal method, thermal decomposition method, etc. couldn’t 

provide the required stability and consumes longer time to fabricate Fe3O4 nanoparticles. These 

challenges could be minimized by adopting electrochemical method which enhances the kinetics and 

mass transport through this effective redox reaction leading to higher Fe3O4 formation. In this work, 

one pot rapid synthesis of Fe3O4 nanoparticles is achieved in 30 minutes using facile electrochemical 

method and the results are compared with 20 hourly hydrothermally prepared Fe3O4 nanoparticles. 

As synthesized nanoparticles are carried out for crystallinity, morphological and thermal stability 

studies through FTIR, XRD, FESEM and TGA, respectively. Based on the results, the obtained 

Fe3O4 nanoparticles are quasi spherical in shape, <100nm in size with reduced cost, energy and 

synthesis time. Since Fe3O4 nanoparticles possess highest gravimetric capacity (926 mAhg-1) and 

moderate working potential, it could be an alternative anode material for electrochemical storage 

systems. 

Keywords: Fe3O4 nanoparticles, Hydrothermal method, Electrochemical Method, Rapid synthesis, 

Energy storage material 
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Abstract: 

Soluble lead redox flow battery (SLRFB) stands as a promising alternative for energy storage on a 

large scale. Its appealing features are high charge efficiency (~95%), low cost (~ 1/3rd of Vanadium 

Redox Flow Battery for similar energy capacity), and a membrane-less energy storage device. These 

advantages cannot be harnessed as SLRFB faces the challenge of short cycle life accompanied by a 

precipitous decrease in energy and coulombic efficiencies. Stirring the contents of the lab-scale cell at 

high enough rates has been shown to improve the battery's performance, almost with negligible loss 

of efficiency over cycling [5]. The underlying poorly understood deposition physics on the lead 

dioxide electrode is believed to be the cause.   The typical voltage-time lie has a shoulder in the 

charging curve for charging steps other than the first one (figure 1) [3]. The presence of the shoulder 

has been attributed to a side reaction by Shah et al. [4] and Nandanwar and Kumar [1]. On the other 

hand, Oury et al. [2] explained the shoulder's presence to the evolving deposit morphology. The 

reason behind the repetitive nucleation-like spike on electrodes with the residual deposit in charging 

potential is unclear. We have explored the origin of the potential peak by conducting experiments on 

an in-house cell. We have evaluated the cell response by introducing several types and duration of 

charge and discharge interruptions. We show that the battery performance correlates with certain 

features of the deposits, controlled in these studies by charging at different operating overpotentials.   

Keywords: energy storage, membrane-less, deposit morphology, potential peak 
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Abstract: 

Carbon Fiber Paper (CFP) is often used in electrochemical applications as conductive 

substrate/Current collector. However, its unique properties such as high electrical conductivity, 

mechanical strength, and chemical resistance makes them suitable as electrode materials for 

Supercapacitors. Electrochemical properties of CFP as an electrode material plays a key role in 

developing Supercapacitor with high energy density and power density. In recent years, research 

studies have identified various techniques to improve morphology and surface area of CFP, 

introducing functional groups on CFP, preparation of nanocomposites with CFP to enhance its 

capacitive performance (1-3). However, the low mass loading (< 2mg/cm2) of the carbon-based 

electrodes used results in low areal capacitance(F/cm2), which is majorly limiting their usage in 

practical applications (4). In addition, lengthy manufacturing steps, complex manufacturing protocols 

and high cost of electrodes/electrolytes involved are also limiting factors for transition from lab to 

commercial scale (5).  Hence, considering the above challenges, a low-cost carbon fiber paper has 

been chosen as a material of study for supercapacitor applications. The broad objective of this study is 

to improve the energy density of carbon fiberpaper-based supercapacitor by enhancing its areal 

capacitance and operable voltage window of the electrolyte.   
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Abstract: 

An electrolytic capacitor, generally an Aluminium electrolytic capacitor (AEC), is widely used for 

applications such as ripple-current filtering, high power, power conversion, load levelling, and pulsed 

power generation. However, AEC is the bulkiest component because of the low areal capacitive 

behaviour, which is a limiting factor for downscaling portable devices or circuit boards. Here comes a 

high-frequency response supercapacitor, which can work at a kilohertz frequency higher than 3-4 

orders than traditional electrochemical capacitors. It can replace the AEC for smoothing leftover AC 

ripples. TiO2 is one of the best candidates in the metal oxides category due to their natural abundance, 

environment-friendly and low cost. TiO2 nanotubes provide high surface area and vertically 

homogenous morphology. Titanium dioxide has attracted immense interest in applications such as 

dye-sensitized solar cells, batteries, supercapacitors, photocatalysis, sensors, and biomedical devices. 

However, TiO2 nanotube electrode material has not been investigated extensively for the application 

of supercapacitors as an AC line filter. So, here we Investigated and developed a titanium-based 

electrochemical capacitor by electrochemical anodization method with enhanced capacitance and 

phase angle at 120Hz comparable with carbon-based electrodes, which helps to replace the bulky 

AEC for line-powered electronics.  

Keywords: High frequency response supercapacitor, Anatase, AC line filter 
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Abstract: 

For mobile applications, hydrogen is seen as an alternative fuel. Hydrogen or hydrogen storage 

material (metal hydride) must be stored and handled safely. The high gravimetric and volumetric 

hydrogen storage capacities of the light metal complex hydrides, such as NaAlH4 (7.6 wt.%), make 

them potential hydrogen storage materials. The NaAlH4 decomposes and releases hydrogen 7.6 wt.% 

at high temperature (150oC to 420oC) [1,2]. The addition of a catalyst or additive decomposes 

NaAlH4 at a low temperature with a sizable amount of hydrogen. In the present study, various metal 

oxides (CaO, TiO2, and xCaO(1-x) TiO2) are used as additives to release the hydrogen from NaAlH4 

at low temperatures (100oC). The composite materials “additives/NaAlH4” were prepared using 

various additives using the facile solution (FS) method, and the synthesized materials were studied for 

hydrogen generation by thermolysis using flow reactors (HVC-DRM-5) at 100oC. A gas 

chromatograph was used to monitor the hydrogen that was produced (GC). Studies using XRD, TGA, 

Raman spectroscopy, and FT-IR were used to describe the properties of the synthesized materials. 

The desorption kinetics of reversible metal hydride (NaAlH4) were improved by the addition of 

additives (xCaO(1-x) TiO2). The thermal decomposition of the composite material was also studied 

by considering the in-situ DRIFT to see the nature of the decomposition of NaAlH4. The study 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

112 
 

reveals that the addition of additives (xCaO(1-x) TiO2) is effective in lowering the decomposition 

temperature of NaAlH4.The Hydrogen generation at lower temperatures will be beneficial in the 

mobile application of NaAlH4 as a hydrogen storage material. 

Keywords: Thermolysis, Metal-hydride, Hydrogen generation, Additives and NaAlH4.  
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Abstract: 

The demand for energy storage has seen an exponential growth in the recent years. Energy storage 

devices provides a stable power for wide range of wireless applications. Supercapacitors, as energy 

storage device, provide a long-life cycle with high current and voltage limitation and excellent 

temperature performance. The supercapacitors are fast charging compared to batteries. The only 

limitation to the use of supercapacitor is its high self-discharge rate. To minimize the discharging rate, 

recent studies are made by changing electrodes, using high concentration electrolytes and changing 

the material used for separator. The main aim of our study is to reduce the self-discharge rate of 

supercapacitor by three electrode method. Here, the separator is replaced with a porous, ion 

permeable electrode polarized with voltage supply. This polarized electrode will attract the opposite 

charged ion and oppose the diffusion of ions thereby, improving potential retention of 

supercapacitors. Thus, it increases the energy density and power density, which will advance 

supercapacitors as replacement to conventional batteries. 

Keywords: energy storage; supercapacitors; self-discharge; ion-permeable electrode; three electrode 

method 
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Doped PVA Membrane 

Neeraj Kumar Yadav, HiralalPramanik 

Chemical Engineering and Technology, IIT (BHU), Varanasi 

*Presenting Author: neerajkr.yadav.rs.che18@itbhu.ac.in 

Abstract: 

Direct sodium borohydride fuel cell (DBHFC) is a promising energy device alternative to 

conventional energy source or fossil fuel. In the present study, low cost PVA membrane doped with 

NaOH was prepared for the use in alkaline DBHFC. The PVA membrane was also physically 

crosslink by freeze and thaw process to improve the property such as mechanical and thermal stability 

with better ionic conductivity. The freeze and thaw process are better than chemical crosslink as it is 

less costly and does not use any toxic chemical. The physically crosslinked PVA membrane was 

doped with NaOH of various concentration to get the final form of synthesized PVA based alkaline 

membrane for fuel cell application. The highest ionic conductivity of pristine PVA and physically 

crosslink PVA obtained was 5.09 x 10-3 Scm-1 and 7.12 x 10-3 Scm-1 respectively when doped with 

4M NaOH. The laboratory synthesized membrane, it was further characterized by water uptake, 

NaOH uptake, XRD analysis and SEM analysis. The performance of alkaline pristine PVA and 

physically crosslink alkaline PVA membrane were evaluated in a single DBHFC to achieve the high-

power density. The electrocatalyst used was commercial Pt (40 wt%)/C for both anode and cathode. 

The maximum power density obtained was 29.42 mW/cm2 and 35.63 mW/cm2 at room temperature 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

113 
 

of 25 oC when membrane electrolyte used was pristine PVA and physically crosslink PVA, 

respectively.  

Keywords: PVA, Physical crosslink, ionic conductivity 
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Development of Anode Non-Noble Metal (Ni Based) Electrocatalyst for The Electrooxidation of 

Multifuel in Fuel Cell 

Khushbu Siddiqui,HiralalPramanik 

Chemical Engineering Technology, IT (BHU), Bhopal, MP 

*Presenting Author: khushbusiddiqui.che21@itbhu.ac.in 

Abstract: 

Recent trends are not limited to the use of single fuels for fuel cell operations. The present studies are 

more focused on the development of anode electrocatalyst which works with multi fuels viz methanol, 

ethanol, ethylene glycol over the anode as per their availability. So far, noble metal Platinum (Pt) 

based electrocatalyst were preferred for these fuels. However, non-noble cost effective electrocatalyst 

and efficient catalyst support matrix for fuel cell electrode has always been a concern for the 

researchers. This research is aimed to develop an anode electrocatalyst with easily available and less 

expensive Ni based electrocatalyst supported over Ppy, SPpy and Cfab. The synthesized anode 

electrocatalyst are tested for the electrooxidation of several fuels like ethanol, methanol, ethylene 

glycol. The electrocatalysts Ni/Ppy, Ni/SPpy and Ni/Cfab were prepared by impregnation method 

followed by borohydride reduction. The support matrix was characterized using Fourier transform 

infrared spectroscopy (FTIR) and Scanning electron microscopy (SEM).The Electrochemical 

characterization is conducted by cyclic voltammetry (CV) which reveals that synthesized 

electrocatalyst are electrocatalytically active towards the electroxidation of methanol, ethanol and 

ethylene glycol fuel.   

Keywords: sulphonated polypyrene (SPpy), fuel cell, multi-fuels, electroxidation, cyclic voltammetry 
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Synthesis of Sulphonated Polyvinyl Alcohol Membrane for the Use in Low Temperature Fuel 

Cell 

Javed Mukhtar Khan,HiralalPramanik 

Chemical Engineering and Technology, IIT(BHU), Varanasi 

*Presenting Author: javedmukhtarkhan.che21@itbhu.ac.in 

Abstract: 

Physically crosslinked sulphonated polyvinyl alcohol (SPVA) membrane was synthesized in 

laboratory for the application as proton exchange membrane (PEM) in fuel cell. The sulphonated 

PVA (SPVA) was synthesized using 97% concentrated sulphuric acid to sulphonate the hydroxyl 

group of PVA. This SPVA was then used to synthesized SPVA membrane by dissolving SPVA into 

distilled water and then pouring the solution in petri dish. The physical crosslinking of the membrane 

was done by Freezing and thawing method. The important properties of the sulphonated membrane 

such as thickness, proton conductivity, water uptake was determined. The proton conductivity of the 

membrane was determined by Electrochemical Impedance Spectroscopy by using two probe method. 

The sulphonated PVA membrane electrolyte was further characterized by FTIR and SEM to 

determine attached functional groups and surface morphology respectively. 

Keywords: Polyvinyl alcohol, Fuel cell, Physical crosslink, Proton exchange membrane 

 

Effluent Treatment in Petrochemical and Other Chemical Process Industries (ETP) 
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OP/ETP/101 

Ultrasound Assisted Synthesis of Fe-TiO2 and Ce-TiO2 Catalysts and Subsequent Application 

for Photocatalytic, Sonocatalytic and Sonophotocatalytic Decolourisation of Basic Victoria Blue 

Dye 

Ananya Dey,Parag R. Gogate 

NMIMSICT,Thane, Maharashtra 

*Presenting Author: ananya.dey@nmims.edu 

Abstract: 

Synthesis of Fe-TiO2 and Ce-TiO2 catalysts using conventional, and ultrasound assisted (US) 

homogeneous coprecipitation method has been investigated. Effects of ultrasonic irradiation time and 

ultrasonic power on catalyst synthesis were studied and it was elucidated that best conditions were 

140 W and 60 min respectively.  The synthesized nano catalysts were characterized using the X-Ray 

diffraction (XRD), Field Emission Scanning Electron Microscopy (FE-SEM) and Brunauer- Emmett- 

Teller (BET) analysis. FE-SEM images revealed spherical particles with the size range from 36.4 nm 

to 49.4 nm. XRD affirmed a mixture of anatase, rutile and brookite TiO2 phase with crystallite size 

ranging from 4.18 nm to 12.99 nm. BET analysis revealed highest specific surface area (211.59 m2/g) 

for the sonochemically synthesized Ce-TiO2. The process intensification benefits demonstrated in 

catalyst synthesis were better crystallinity, lower particle size and higher surface area.  The 

photocatalytic, sonocatalytic and sonophotocatalytic decolourisation approaches. Kinetic studies 

affirmed that the decolourisation followed a pseudo-first order mechanism. Decolourisation was the 

maximum as 71.97% for sonochemically synthesized Ce-TiO2 applied in the sonophotocatalytic 

approach. Overall, an improved process for catalyst synthesis with intensified decolorization 

application was demonstrated based on the use of ultrasound.    

Keywords: ultrasound assisted catalyst synthesis; photocatalysis; sonocatalysis; sonophotocatalysis; 

dye decolorization; intensification 

 

OP/ETP/102 

Utilization of A Waste Adsorbent by Reusing an Already Used Adsorbent Based onPoly (Aac-

AM-SH) Superabsorbent Hydrogels 

Reena Singhal,Tripti Singh 

Department of Plastic Technology, Harcourt Butler Technological Institute, Kanpur, 208002, Uttar 

Pradesh, India 

*Presenting Author: reenasinghal123@gmail.com 

Abstract: 

After the adsorption process reachs equilibrium, the structure of adsorbent SAHs gets changed. These 

waste adsorbents can now function as a new kind of adsorbent. The alteration in original polymeric 

structure after adsorption can provide a new potential and effective way to utilize these already used 

SAHs adsorbents (which were after the adsorption process either discarded or may be regenerated in 

the acidic/alkaline medium). Present work deals with a new potential and economic method to waste 

adsorbent by reusing an already used adsorbent. Poly (AAc-AM-SH) superabsorbent hydrogels have 

proved to be good adsorbent for MB dye and after adsorption the SAHs were recovered in acid 

medium (2). In this work the MB dye adsorbed SAHs have not undergone any regeneration process 

were applied directly to adsorb MO dye adsorption respectively. The SAHs poly (AAc-AM-SH) was 

anionic in nature thus show higher affinity towards MB dye molecules but it hardly adsorbs 

anions/anionic dye molecules due to its characteristics of negative charge existing on the polymeric 

surface. The adsorption of MB dye molecules makes it positively charged moiety and so it is being 

capable of anions/anionic dye adsorption. Therefore, MB dye loaded SAHs without any prior 
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treatment functions as a new kind of adsorbent. In this work, the waste MB dye loaded poly 

(AAc/AM/SH) SAHs were not recovered but directly applied to adsorb an anionic MO dye from 

another waste solution. The poly (AAc/AM/SH) SAHs after the MB dye adsorption were stable and 

suitable for MO dye adsorption.  

Keywords: Adsorbent, Dyes, Waste water purification, Hydrogels, Superabsorbent hydrogels 
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Biopolymer Based Mixed Matrix Membrane for Removal of Phenolic Compounds from 

Industrial Wastewater 

Ananya Saikia,Sudeepta Baruah, Riku Hazarika, Achyut Konwar, Swapnali Hazarika 

CSIR-North East Institute of Science and Technology, Jorhat, Assam  

*Presenting Author: ananyasaikia2@gmail.com 

Abstract: 

The removal efficiency of phenolic compounds from industrial waste has been currently studied using 

various conventional separation processes. Among these, the membrane-based separation process is 

one of the most innovative methods, which has been found to be more efficient and cost-effective for 

this application. In this work, biopolymer based mixed-matrix membrane of activated carbon was 

developed for removal of phenol. The removal efficiency of membrane was studied under variation of 

activated carbon as 1%, 2%, 3% and 4%. The highest removal of phenol was obtained at 4% of 

activated carbon. The physico-chemical properties of membranes were studied by using 

characterization techniques which reveal that the membrane possessed highest thermal stability of 

470°C. The removal efficiency of phenol was examined through electrostatic interaction between 

chitosan and phenol and it is mainly based on the adsorption phenomenon. The membrane containing 

3% of activated carbon showed the highest removal of phenol as more than 90% under a pressure of 2 

bar with highest membrane flux of 50 Lm-2h-1. This work is currently focusing on the emerging 

trends of membrane-based separation processes for industrial effluents. 

Keywords: Chitosan, phenol, mixed matrix membrane, activated carbon, adsorption 
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Techniques for Removal of Bisphenol-A (BPA) from Water 

Nitin Shukla,AnjaliAwasthi, Ashish Kapoor, S.V.A.R Sastry 

Chemical Engineering Department Harcourt ButlerTechnical University Kanpur, Uttar Pradesh 

*Presenting Author: 200103045@hbtu.ac.in 

Abstract: 

Endocrine-disrupting substances are a significant class of environmental pollutants that are found in 

aquatic ecosystems like groundwater, surface waters, wastewater, runoffs, and landfill leachates. The 

endocrine disruptor bisphenol A (BPA) is well-known for being extremely hazardous to living beings. 

Food cans, water bottles, thermal receipts, toys, electronics, medical equipment, and many other 

products contain BPA, which is a component of phenol resin and polycarbonates. Even at very low 

quantities, if their presence in environment is not remedied, it may cause health problems. BPA builds 

up in the body fat of aquatic animals because it is a lipophilic and poorly biodegradable substance. 

Some approaches have been developed for remediation of BPA from water including catalyzed 

degradation, advanced oxidation process using zero-valent iron activated persulfate system, 

photocatalysis degradation, enzymatic remediation using biosurfactants, electro-Fenton process, 
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adsorption, membrane separation, and integrated ultrasound-UV treatment. Additionally, it has been 

demonstrated that some microorganisms, such as fungi and bacteria, may degrade BPA. In this work, 

an overview is given for comparison of different techniques used for removing BPA. 

Keywords: BPA, Water-treatment, Remediation  
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Design and Fabrication Packed Bed Column and Adsorption of Lead (Ii) Ions from Industrial 

Waste Water Using Bioadsorbent 

P Muthusamy 

JCT  College Of Engineering and Technology, Coimbatore, Tamilnadu 

*Presenting Author: muthubhuvan123@gmail.com 

Abstract: 

The removal of lead (II) ion from industrial waste water in the packed bed column using a maize cob 

was performed. The influence of important parameters like inlet Lead ion concentration, time and bed 

height on the breakthrough curves and adsorption performance was studied. The adsorption efficiency 

will be calculated with the following parameters like inlet Lead ion concentration, bed height and 

time. The availability of adsorption sites will also affect the throughput volume of the aqueous 

solution. The maximum lead removal was 72% when the bed height was 20 cm and at the time of 150 

minute. The pH was maintained at 5 for the entire process. The removal of Lead (II) ions by Bio 

adsorbent was effective and can be applied for industrial waste water treatment. The result is not only 

important for the industries but also to the earth in general due to the social and environmental 

benefits. 

Keywords: Packed bed column, Adsorption, wall effect, Bio adsorbent 
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Design and Process Development for Integrated Effluent Treatment of Hydrocarbon Rich 

Liquid Effluent Blend 

AmbiliK,Vignesh R, N Saravanan, R Muraleekrishnan, Dr S A Ilangovan 

Indian Space Research Organisation, Thiruvananthapuram, Kerala 

*Presenting Author: ambilikottillath@gmail.com 

Abstract: 

Effluent treatment forms a major part of Chemical process plant of any scale and the treatment 

process removes any toxic and nontoxic materials or chemicals from it so that water can be reused or 

released safely into the environment. The system becomes more complicated and challenging, when 

trading with multi-project and multiple process units, with an extensive variety of products, ranging 

from inorganic to organic, aromatics and aliphatic, corrosive and explosives and at the same time, 

shares a common effluent treatment system. In the current study, a novel treatment system was 

developed for the safe and economic treatment of effluents (accumulated from various Process units), 

contaminated with a combination of inorganics like sodium nitrite, sodium hydroxide; organic 

solvents including methanol, isopropyl alcohol, ethanol, acetone, toluene, trichloroethylene and solid 

propellant ingredients viz.  HTPB resin, TDI, polyols, specialty polymers like phenolic resin, silicone 

polymers, corrosive chemicals including phenol, hydrogen peroxide and formalin etc. The process left 

over and washings from these process plants in general constituted a highly complex and 

heterogeneous mixture of liquid effluent.  To address the issue of putrefaction of effluent over a 

period of time when it is being directly disposed for solar evaporation, a novel method of treatment 

was developed, which is capable of accelerating the rate of natural evaporation of the treated effluent 
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also. A judicious combination of FENTON reagent and potassium permanganate is found to be 

suitable for the treatment of all types of effluents generated at various plants. This approach has been 

arrived at after considering factors like effectiveness in eliminating the surface layer over the effluent, 

unpleasant odor, cycle time, cost factor, solid residue etc. This methodology has been firmed up after 

performing sufficient number of experiments at various capacity levels ranging from 5 Ltr, 50 Ltr, 

500 Ltr and 4000 Ltr, in the actual scenario. A suitable batch reactor was also developed for treating 

the effluent before evaporation. The treated effluent was analysed at different levels for heavy metals, 

alkalinity, pH, conductivity, Total Dissolved Solids, Chemical Oxygen Demand, Chlorides, Suplhates 

etc. to confirm the suitability and effectiveness of the process.  

Keywords: Fenton, Effluent, Solar evaporation, Zero liquid discharge (ZLD) plant 
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Study on Oil-Water Separation Using Different Ultrafiltration Membranes  

Shaik Nazia,MannemHymavathi, S. Sridhar 

CSIR - IICT,Hyderabad, Telangana 

*Presenting Author: shaikh11nazia@gmail.com 

Abstract: 

In recent years, the rapid development of the marine and petrochemical industry can cause oil spillage 

and discharge into rivers/lakes. Oil pollution is instigating a severe threat to the ecosystem and the 

main source for the generation of oil from crude oil production. Hence the separation of oil and water 

has to take place for the generation of recycled water. Various research work has been carried out 

using conventional technologies for separation of the oil-water such as coagulation/flocculation, 

gravity separation, skimming, and floatation. Although these methods are found to be efficient and 

cost-effective methods for the removal of oil-free with oil droplet size >150 µm, they are relatively 

inefficient for the separation of the dispersed oil in the range of 20 - 150 µm. The low efficiency 

along with the high operating costs and incompatibility with small oil-water droplets. This research 

work provides a detailed bench scale testing with the comparison of the two different ultrafiltration 

(UF) 5 and 10 kDa membrane. Initially experimental work was carried out at a different temperature, 

pH, pressure, recovery of water, flux, and % rejection of oil. Optimization studies also carried out 

using response surface methodology (RSM) models were developed to predict recovery of water, 

flux, and % rejection of oil. 

Keywords: Oil pollution, ultrafiltration (UF), recovery of water, flux, response surface methodology 

(RSM) models 
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Cost-Effective Perspective for the Treatment of Alkaline Condensate Effluent from the 

Chloralkaline Industry  
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Membrane Separations Laboratory, Process Engineering and Technology Transfer Division, CSIR-

Indian Institute of Chemical Technology, Hyderabad, India 

*Presenting Author: vanichem2@gmail.com 

Abstract: 

Efficient separation processes are in great demand to obtain high-purity grade products. To achieve 

desired purity levels and high-end market specifications, conventional methods can be integrated with 

an advanced separation process [1]. These processes can convert feed mixtures into two or more 

products, consume less energy, and remove even small size impurities. The implementation of 

stringent environmental laws has prompted the development of better separation methods [2]. 
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Membrane technology in the present day has been proven to be more effective in the treatment of 

various industrial effluents [3]. Three alkaline condensate effluent samples namely, CEU-1, 2, and 3 

have been supplied by Gujarat Alkalis and Chemicals Ltd. (GACL), Dahej. Initially, the CEU-1 was 

treated by a bench-scale compact reverse osmosis system at an operating pressure of 6 kg/ cm2 and 

recovered maximum water of 87 % with a flux of 36.63 L/m2. h. The CEU-3 was treated by pilot 

system, and it has shown a permeate recovery of 79 % with a flux of 91.2 L/m2. h. In another context, 

CEU-2 is treated by a two-stage cascaded system, in this experimental trial, the permeate collected by 

single-stage has a TDS of 4 ppm and a pH was 7.37, was further subjected to the second stage as a 

feed, the final permeate had a TDS of 0 ppm, and a pH of 7.77, overall water recovery was 66.67 % 

with a maximum flux of 52 L/m2. h. The operating cost of this effluent treatment by single-stage 

membrane would be approximately 20 Paisa/L. 

Keywords: Alkaline vapor condensate, Permeate Flux, Reverse Osmosis, Water recovery, 

Ecofriendly. 
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Removal of Cadmium from Industrial Wastewater Using Erythrina Variegata Seeds 

GnanavelG, P.Muthusamy 
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*Presenting Author: gnanaveljct@gmail.com 

Abstract: 

Imperative types of contamination are the expansion of substantial metal contamination which is 

moderate and relentless, as these metal particles (zinc, cadmium, lead, chromium) likewise, the 

presentation of these heavy metals to humanity would bring destructive wellbeing issues. Be that as it 

may, to counter the danger of substantial metal contamination, the procedure of biosorption has ended 

up being more prudent, viable and natural cordial. In these present studies, we have picked coral seeds 

as the bioadsorbent to encourage the biosorption process for the evacuation of zinc ions. Adsorption 

studies were performed by group tests and the parameters, the adsorption process is a function of the 

adsorbent and adsorbent concentration, dosage, time, rpm and pH. The maximum percentage removal 

was increased from 56.45 to 99.51. Equilibrium was achieved practically in h. The equilibrium 

sorption data are satisfactorily fitted in the order: Langmuir> Freundlich 

>temkin>Dubininradushkevich> Kinetics > Modified, in case of cadmium ions. The adsorbant proved 

to be very effective on industrial waste water. Waste water from a Crack industry in Virdhunagar, 

Tamil Nadu was collected and was tested for the presence of cadmium. It was found to contain 16.5 

mg/L of cadmium and after treating the effluent with the bio adsorbent, it was found to remove 

63.81% of cadmium from wastewater. 

Keywords: Cadmium, isotherms, kinetics, coral seed, bioadsorbent 

 

 

 

 

 

 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

119 
 

 

 

OP/ETP/111 

Effects on Phase Equilibrium and Kinetics of The Gas Hydrates of Propane, HFC-134a, and 

Their Mixture with Petrochemical Industry Effluent 

Subhash Kumar Sharma,Rajnish Kumar 

IIT Madras, Chennai, Tamil Nadu 

*Presenting Author: subhash@smail.iitm.ac.in 

Abstract: 

One of the challenges faced in the development of any country or region is the availability of 

freshwater. Water resource management influences nearly all features of the economy, specifically 

health, food security and production, domestic needs and sanitation, industry, energy, and 

environmental sustainability. The purification and recycling of industrial effluents and wastewater is 

an important source of fresh water. Numerous water purification and treatment methods designed for 

wastewater treatment, such as membrane, biological processes, flocculation, coagulation, and 

chemical oxidation, have been assessed to be dependable and well-known processes. A major 

challenge lies with these methods, high capital cost, a lot of sludge generation, required a long time. 

Therefore, we need to develop innovative technologies for treating industrial wastewater that can 

reduce energy, costs, and time and meet regulatory necessities. Gas hydrate-based process for water 

purification and recycling based on the transition of a liquid to solid phase change attached with the 

physical process to remove the solids (hydrate crystal) from the mother liquor. This study investigates 

the effects of different pollutants such as high COD, TDS, Chlorine, ammoniacal nitrogen, heavy 

metals, and other salts from the petrochemical industry on the equilibrium thermodynamics and 

kinetics of propane, 1,1,1,2- tetrafluoroethane (HFC-134a). Their mixture was investigated to evaluate 

the application prospects for a gas hydrate-based process for the purification of industrial effluents.  

Keywords: Petrochemical effluents; gas hydrate; HyPurif 
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OP/EWM/101 

Recovery of Lithium from Used Mobile Phone Lithium-Ion Batteries 

Rahul Dnyaneshwar Kapre,KalpeshShamatkar, R.W.Gaikwad 

MGM's Jawaharlal Nehru Engineering College, Aurangabad, Maharashtra  

*Presenting Author: rdkapre2001@gmail.com 

Abstract: 

Considering the strict environmental regulations, limited natural resource availability, and ever-

increasing demand for alternative energy critical elements, an environmentally friendly leaching 

process for the recovery of lithium from the cathode active materials of spent lithium-ion batteries for 

mobile phones is reported. Experimentation was conducted to improve the process parameters for 

lithium recovery by altering the concentration of leachant, pulp density, reductant volume, and 

temperature. The recovery of 95% lithium took place in 70 minutes after leaching with 3 M sulfuric 

acid and the addition of 5% H2O2 (v/v) at a pulp density of 120 g/L and 85 °C. The effective 

reducing agent H2O2 in sulfuric acid solution increases the percentage of lithium that are leached. 

Afterwards, metals might be selectively extracted from the leach liquor using a solvent extraction 

procedure to create their salts through crystallization of the purified solution. 

Keywords: Solid waste, Lithium, Leaching, Recycling 
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Sustainable Selective Leaching of Neodymium Metal Ion from Computer Hard Disk and Other 

Electronic Hardware 

Abel T Varghese,Jayapradha V, Gowtham G, M Seenuvasan 

Hindusthan College of Engineering and Technology,TamilNadu 

*Presenting Author: abeltvarghese14@gmail.com 

Abstract: 

The most well-known permanent magnet alloy, neodymium-iron-boron (NdFeB), has a wide range of 

uses and is in high demand. To ensure the supply of essential raw materials needed for their 

production, recycling is crucial. The recycling of used NdFeB magnets using organic acids like acetic 

acid has recently attracted attention. Despite reaching high leaching efficiencies, the published 

literature has not adequately examined the effects of important variables affecting the acetic acid 

leaching process and their interactions, which has produced contradicting results regarding the ideal 

circumstances. By examining the key variables (concentration, solid-to-liquid ratio, time, and 

temperature) and their interactions, the current research goes on to demonstrate that there is no such 

thing as an optimal. The results demonstrate the leaching reaction's flexibility by demonstrating that 

leaching efficiencies >95% and even up to 100% may be produced under a number of different 

conditions, which is useful for a prospective process upscaling. In the production of NdFeB magnets, 

the separation of the leached elements is another issue. In this work, iron removal from the acetic acid 

leachate using straightforward and affordable aeration was examined as a novel application. At pH 5 

and 80 C, it was discovered that up to 99% of the iron could precipitate as FeO(OH) (goethite) in 

about 2 hours, whereas only 5% of the neodymium co-precipitated. Separating iron from the leachate 

can help produce REE products that are purer when processed further. 

Keywords: Neodymium, Leaching,Citric acid 
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Abstract: 

                   Recovery of tungsten from e-waste by leaching and heat treatment of KOH, gives the 

exact element of tungsten.  After roasting the waste material in an oxidising atmosphere to turn the 

tungsten and/or tungsten carbide into tungsten oxide, the waste material is then leached to separate the 

tungsten components from other components. The tungsten components are leached in a potassium 

chloride solution, which causes the tungsten oxide to be selectively dissolved, and the remaining slag 

is separated. From this we’ll be getting the pure component of tungsten. It is further used for electrical 

appliances.  

Keywords: tungsten, leaching, e waste 
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Thermal Degradation Kinetic Studies of Waste Computer Printed Circuit Board 

BibariBoro,Pankaj Tiwari 
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*Presenting Author: b.bibari@iitg.ac.in 

Abstract: 

E-Waste is increasing at an alarming rate of 2 million metric tonnes per annum (Global E-Waste 

monitor 2020). The E-Waste stream consists of a variety of electrical and electronic equipment (EEE), 

which makes it a complex waste stream. Printed circuit board (PCB), which contributes 2% to the 

weight composition of the waste stream is the most prominent, and valuable component of any EEE. 

The composition of PCB includes 30% polymers, 40% metals, and 30% ceramics. In this work, the 

thermal degradation behaviour of the waste computer PCB was examined using thermal gravimetric 

analysis (TGA) from 25 – 1000 ℃ at four different heating rates of 5, 10, 20, and 50 ℃/min, under 

inert environment of N2 gas. The maximum mass loss (approximately 20%) was observed during the 

second stage (270 – 400 ℃), which was accounted for the polymeric material (epoxy resin) loss 

present in the PCB. The TGA data was used for the determination of the kinetic triplets (activation 

energy, reaction model, and pre-exponential factor). The activation energy distribution with 

conversion (0.05 to 0.95) were determined using the Isoconversional methods of Friedman, Ozawa–

Flynn–Wall (OFW), Kissinger–Akahira–Sunose (KAS), and Starink, and their average values 

obtained were, 199.5, 180.7, 170.6, and 171.2 kJ/mol, respectively. Moreover, the Isoconversional 

models were further investigated for the reliability by reconstruction of the conversion profiles. The 

reaction mechanism predicted using the Criado master plot showed that, the degradation process 

follows the Avrami-Erofeev models. The corresponding pre-exponential factors were determined 

using the concept of compensation effect.  

Keywords: Electrical and electronic equipment, Printed circuit board, Isoconversional methods, 

kinetic triplets 
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Rejuvenating and Utilising Exhausted Biosynthesised Nanoscale Zerovalent Iron as Catalyst in 

Advanced Oxidation Processes 
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IIT Dhanbad, Jharkhand 

*Presenting Author: bharti.sharma0612@gmail.com 

Abstract: 

The objective of the present study was- (1) to find an alternative to toxic sodium borohydride used as 

reducing agent to synthesise nanoparticle via bottom-up approach, (2) To find a way to rejuvenate 

oxidised nanoscale zerovalent iron and utilise it as secondary source of electron. In order to achieve 

our first objective, we used moringa oleifera leaf extract as reducing agent and found that it could 

successfully synthesise nano scale zerovalent iron. Thus, we observed that moringa oleifera leaf 

extract can be used as potential reducing agent for nanoparticle synthesis. The second objective was 

met by integrating biosynthesised nanoscale zerovalent iron (MO-nZVI) with various advanced 

oxidation process. A comparison was made among the best results for each kind of advanced 

oxidation system. It was found that all the integration showed a marked improvement in removal 
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performance than when integration was not used. This led us to conclude two important points – (1) 

Moringa oleifera could successfully reduce trivalent iron to its zero valent form, hence they can be 

seen as potential reducing agent, (2) The advanced oxidation process could successfully rejuvenate 

Ferric iron and act as catalyst in Fenton system which could generate secondary source of electrons. 

These secondary sources of electrons can further enhance the remediation process.  

Keywords: Green nanoparticle, Advanced Oxidation Process, Chromium removal, Moringa Oleifera  

 

OP/GET/104 

Facile Synthesis of Amino-Functionalized Nano Cellulosic Fibrous Mat (NH2/CA-EC) from 

Plant Source for the Enhanced Removal of Organo Arsenic Contaminants 

B. UmaMaheswari, V.M.Sivakumar, M.Thirumarimurugan 

Coimbatore Institute of Technology,Coimbatore 

*Presenting Author: umamaheswari.b@cit.edu.in 

Abstract: 

Roxarsone (ROX) and P-arsanilic acid (PA) are persistent, toxic, bio-accumulative organo arsenic 

contaminants emerging from feeding additive, creates high risk to the environment. In the present 

study, a novel biodegradable NH2 functionalized nano cellulosic fibrous mat was synthesized using 

waste aquatic weed Eichhornia crassips (NH2/CA-EC) and employed to adsorb the ROX and PA, 

respectively.The  chemical and morphological structure of as-synthesized NH2/CA-EC were 

investigated by High-resolution transmission electron microscopy (HRTEM), Scanning electron 

microscopy (SEM), X–ray Photo electron spectroscopy (XPS),  Fourier-transform infrared 

spectroscopy (FTIR).The results of NH2/CA-EC exhibits ample nanofibre structures and posed 

abundant functional groups such as -NH2,  C=O and  -OH.  Various parameters such as adsorbent 

loading (0– 5g/L), solution pH (2–9), initial concentration (ROX, PA) (10–100 mg/L), and contact 

time (0–120 min) on adsorption behaviour of the fabricated NH2/CA-EC cellulosic fibrous mat was 

investigated.  A high removal efficiency of 97.62% (ROX), 95.23% (PA) and an adsorption capacity 

of 96.23 mg/g (ROX), 103.25 mg/g (PA) was achieved at the optimum conditions. In addition, the 

data’s accorded well with pseudo-second-order kinetic model and the Langmuir adsorption isotherm 

model, respectively. Further, electrostatic interactions and hydrogen-bonding interactions are the main 

mechanism involved. The hydrogen-bonding interactions between (NH2/CA-EC) and ROX/PA 

molecule is enhanced by stable -NH2 and -NO2, structure, resulting in apparent progress in ROX/PA 

adsorption. Significantly, the NH2/CA-EC exhibits a reusable capacity up to 4 cycles. This study 

clearly indicates that NH2/CA-EC can be effectively used in the remediation of the emerging organic 

pollutants in future. 

Keywords: Adsorption, Amino-functionalized, NH2/CA-EC, Cellulosic fibermat, Organo arsenic 

contaminants 
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OP/GET/106 

Improving the Moisture Barrier and Tensile Properties of Pectin based Edible Films for Food 

Packaging Applications 

Nabila Tabassum,ShumylaMehraj, Nabila Tabassum, Yamini Sudha Sistla, Harpreet Singh Grewal, 

AlokeKanjilal 

Shiv Nadar University 

*Presenting Author: nt664@snu.edu.in 

Abstract: 

The present work focuses on developing pectin biopolymer based edible films with improved 

properties. Pectin, a hetero polysaccharide, abundantly available in plants and skin of various fruits 

and vegetables is a great choice for developing packaging films, because of its gelling properties in 

water. An effective edible film should be able to delay the fouling and ripening of food by acting as a 

barrier for moisture and oxygen which trigger fungal growth and cell reactions while having good 

mechanical and thermal stability. Pure pectin films show weak moisture barrier properties and are 

brittle in nature. Therefore, present study reports the enhancement of moisture barrier and tensile 

properties (higher elongation at break, more flexibility) of pectin films by adding novel edible 

hydrophobic and plasticizer additives such as glycerol, xylitol, edible oil, butter, leaf wax. The 

process parameters such as optimum concentration of additive components, pH of solution, 

temperature and humidity of drying were determined using statistical design of experiments. The 

additives considered in the present study significantly reduced moisture transmission and 

tremendously (several orders of magnitude) reduced the oxygen transmission through the film. 

Further, the hydrophobicity (water contact angle close to 90°), ductility (elongation at break), 

flexibility (low elastic modulus) and toughness of the additive integrated pectin films was 

significantly higher than pure pectin films. All the films were homogeneous without any micro cracks 

as confirmed from scanning electron microscopy. A coating of the film forming solution having 

optimum amounts of components increased the shelf life of banana by 4 days and capsicum by 15 

days when kept at atmospheric conditions. 

Keywords: Packing Bio-films, Moisture Barrier, Tensile Properties  

 

OP/GET/107 

Radiolytic Degradation Behavior of Tri-Butyl Phosphate/N-Dodecane System Upon Cyclic 

Irradiation 

Dr SatyabrataMishra,N.Desigan, K.A Venkatesan, K. Ananthasivan 

Indira Gandhi centre for Atomic Research, Tamil Nadu 

*Presenting Author: sbmishra@igcar.gov.in 

Abstract: 

The solvent adopted worldwide for the recovery of uranium and plutonium from the irradiated nuclear 

fuels using Plutonium Uranium Extraction (PUREX) process is 1.1 M tri-n-butyl phosphate (TBP) in 

n-dodecane (DD). During the reprocessing of FBR spent fuel with high plutonium and radioactivity 

content, the solvent undergoes severe degradation which in turn affects the recovery of U & Pu, the 

decontamination factor, the reusability of the solvent and thereby the amount of organic waste 

generated. The present study evaluates the feasibility of recycling the solvent by investigating the 

cyclic radiolytic degradation behaviour of 1.1M TBP/n-DD solvent loaded with nitric acid and 

uranium 

Keywords: PUREX process; cyclic Irradiation; Absorbed dose; physicochemical properties;  
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OP/GET/108 

Electrochemical Reduction of CO2 using Metal Organic Framework as the Electrocatalyst 

MurugakaniHaritha,Kartikeya Shukla 

NITTiruchirappalli, Tamil Nadu 

*Presenting Author: vakkisha98@gmail.com 

Abstract: 

CO2 is a primary gas responsible for the greenhouse impact. Electroreduction of CO2 (CO2RR) is an 

efficient method for effective conversion of CO2 to various value-added products of industrial value, 

including ethanol, ethylene, acetate, and n-propanol (C2-C3 products). We report the preparation 

metal organic framework (MOF) as the catalyst CO2RR. X-ray diffraction (XRD) pattern of 

synthesized MOF was analysed to check if MOF was successfully prepared. Surface morphology was 

checked using Scanning Electron Microscopy (SEM). CO2RR was performed under room 

temperature (25°C) in an H-type cell. Gaseous phase products were analysed using Gas 

Chromatography (GC). The liquid phase products were analysed by Nuclear magnetic resonance 

spectroscopy. The electrocatalytic activity, and its stability of catalysts were analysed by Cyclic 

Voltammetry (CV), Linear Sweep Voltammetry (LSV), and Chronoamperometry (CA) were 

conducted to measure the electrochemical activity of electrocatalyst. It was found that MOF was 

effective and stable electrocatalyst for CO2 conversion to value added products.  

Keywords: Carbon dioxide, Utilization, Metal organic framework, Linear Sweep Voltammetry, 

Green chemistry. 

 

OP/GET/109 

Synthesis of Polyglycerol Succinate and Polyglycerol Butanediol Succinate Using Microwave 

and Oil bath 

PruthvirajPatil,Kartikeya Shukla 

NIT Tiruchirappalli, Tamil Nadu 

*Presenting Author: pruthvipatil1703@gmail.com 

Abstract: 

Nowadays, we commonly use plastics which are made from polyethene, polyethene terephthalate 

(PET), polypropylene, and PVC. However, most of these chemicals are derived from crude oil, which 

is not a reliable source because it will deplete over time. Furthermore, such polymers will not easily 

degrade and will remain in the environment causing pollution, which will have an adverse effect on 

human beings. In this study, we have synthesized polyglycerol succinic acid (PGS) and polyglycerol 

butanediol succinic acid (PBGS). PGS and PBGS are derived from glycerol, 1,4-Butane diol, and 

succinic acid, which are naturally sourced. Both the polyesters have been derived from Microwave 

reactors as well as oil bath reactors. A comparison of both reactors is done as far as the different 

properties of polyesters are concerned. It was found that a Microwave reactor enhances the rate of 

polymerization as compared to an oil bath. Finally, the mechanical strengths of both PGS and PBGS 

were determined and tests such as TGA, DSC, Pervaporation, and Hydrolysis were carried out 

Keywords: Polyester, Polymerization, Renewable, Microwave, Thermal.  
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OP/GET/110 

Review on Advances in Green Chemistry Practices for Sustainable Chemical Industry 

Aayush Mistry, Utsav Patel, Kushal Patel  

Pandit Deendayal Energy University, Gandhinagar, Gujarat, India 

*Presenting Author: kushalpatelkp02@gmail.com 

Abstract: 

From past years we can clearly see that the chemical industry is playing a crucial role for 

development of world economy. The industry is the backbone for new technologies and scientific 

advancement for material. Green chemistry is the area of chemical industry that focuses on 

minimizing or eliminating the use or production of the hazardous substances. It refers to process that 

reduces negative impacts in the environment by using sustainable use of resources. The main 

objective behind using these technologies is to reduce the dependency on non-renewable resources, to 

improve air quality, to use raw materials efficiently, to promote sustainability and to be economical 

viable. The goals of the green chemistry are to reduce the adverse environmental impact, appropriate 

choice of materials, develop process that are less prone to obnoxious chemical release, fires and 

explosion etc. Green chemistry is having a great significance that leads to reduction in waste, reduced 

use of energy and other perishable resources and major tool in accomplishing pollution prevention. 

There are many applications of the green chemistry in the industry like use of biodiesel as 

environmentally friendly fuel, use of biocatalyst instead of reagents etc. The method specially reduces 

the waste and consumption of water and improves business efficiency that creates innovation of new 

design and employment. The research involves how Green Chemistry is useful for the development of 

sustainable future and sustainable products and discuss briefly on the characteristics, principles, 

processes, advantages, disadvantages of the green chemistry and future scope of the topic.   

Keywords: Review on advances in Green Chemistry practices for sustainable chemical industry 

 

OP/GET/111 

Effect of Water on the Physiochemical and Electrochemical Properties of Deep Eutectic 

Solvents 

Syed Saim Ali, Aash Mohammad, Amit Gomey, Milan Kumar, Rakesh Kumar  

RGIPT, Jais, Amethi, U.P, India 

*Presenting Author: syed.ali@rgipt.ac.in 

Abstract: 

In this study, the impact of water on deep eutectic solvents (DESs) and its Physico-chemical, 

electrochemical and structural properties were investigated. DESs were formed by using choline 

chloride (ChCl), tetra-butyl-ammonium bromide (TBAB) and tetra-methyl-ammonium chloride 

(TEMC) as hydrogen bond acceptors (HBA), with hydrogen bond donors (HBD) such as di-ethylene-

glycol (DEG), ethylene glycol (EG) and amino-methyl propanol (AMP). It was found that the 

presence of a slight amount of water in the DES makes them less viscous and more conductive 

solvent which enhances the electrolytic property of the DESs. Electrochemical analysis showed high 

charge transfer resistance of the DESs which favours the chemical stability of the DESs. All the DESs 

were found more conductive with 25% (v/v) of the aqueous DES solutions. All the electrochemical 

systems of the DESs with graphite electrodes have shown capacitive and resistive nature. 

Furthermore, the synthesized DESs were characterized by FTIR, NMR and EIS analysis. However, 

FTIR findings indicate that the two DESs components interact strongly, and that water dilution 

steadily weakened such interactions up to a volume percent of 25%.  
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Keywords: Deep eutectic solvents; physicochemical properties; structural characteristics, capacitive 

and resistive properties of DESs 

 

OP/GET/112 

Solution Thermodynamic Properties of Tetrabutylammonium Bromide – Glycerol with 

Aqueous Naphthol Green B at Varying Temperature and Constant Atmospheric Pressure 

Beevi Fathima M T,R.Anantharaj 

Research Scholar, SSN College of Engineering, Chennai, Tamilnadu 

*Presenting Author: beevifathimamt@ssn.edu.in 

Abstract: 

Abstract  The solution thermodynamic properties namely excess molar volume (V_m^E), 

partial molar volume ((V_i ) ̅), excess partial molar volume (V ̅_i^E) and apparent molar volume 

(V_(∅_i )), isobaric thermal expansion (α)and excess isobaric thermal expansion (αE) were calculated 

from the observed density data of the binary mixtures of aqueous dye and hydrophilic deep eutectic 

solvent (DES), aqueous Naphthol Green B (aq.NGB) + Tetrabutylammonium bromide-glycerol 

{[TBAB][Glee]} at the varied concentration of 25 ppm to 100 ppm with an equal interval of 25 ppm 

provided the temperature ranges from 293.15 K - 343.15 K with a lapse of 5 K at 1 atm. The excess 

molar volume data was fitted with the help of Redlich-Kister polynomial equation to ensure the 

precision of the experimental results and found to be positive deviation. The Redlich-Kister fitting 

parameters were used to calculate the excess partial molar volume 〖 (V ̅〗_i^ (E, ∞)) at infinite 

dilution. 

Keywords: Naphthol Green B, Deep Eutectic Solvent, Solution Thermodynamic Properties, Redlich-

Kister polynomial equation 

 

OP/GET/113 

Interaction Between Anionic Polymer Sodium Carboxymethylcellulose with Cationic Gemini 

Surfactants and Its Conventional Counterpart 

Rahber Husain Khan, Mohammad Kamil 

Aligarh Muslim University, Aligarh, U.P 

*Presenting Author: khan.rahber78@gmail.com 

Abstract: 

Interaction between anionic polymer sodium carboxymethylcellulose  with cationic gemini surfactants 

and its conventional counterpart Rahber Husain Khan and M. Kamil* Department of Petroleum 

Studies Z.H. College of Engineering & Technology Aligarh Muslim University, Aligarh, 202002, 

U.P. (India)  ABSTRACT  In the present investigation, interaction of anionic polymer, sodium 

carboxymethylcellulose (NaCMC) with cationic gemini surfactants 2,2[(oxybis(ethane-1,2-

diyl))bis(oxy)]bis(N-hexadecyl1-N,N-[di(E2)/tri(E3)]methyl1-2-oxoethanaminium)chloride (16-E2-

16 and 16-E3-16) and conventional surfactant (CTAC) in aqueous solutions has been studied  by  

surface tension measurement of binary mixtures (0.0, 0.01,0.05,0.1 and 0.5 wt% NaCMC and 1 mM 

gemini surfactant/10 mM CTAC solution). Surface tension measurements were used to determine 

critical aggregation concentration (CAC) and critical micelle concentration (CMC). The maximum 

surface excess concentration (Ґmax) at air-water interface was evaluated by Gibbs adsorption 

equation. Minimum area per surfactant molecule was evaluated which indicates the surfactant-

polymer interaction in mixed system. Effect of changing surfactant chain length on CAC and CMC 

values of mixed polymer-surfactant system was examined. From the results it was found that the 

gemini surfactant interacts strongly with NaCMC as compared to its corresponding monomeric 

counterpart CTAC. In these systems, electrostatic interactions predominate. The lowering of surface 
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tension with increase in concentration of surfactants is higher in the case of gemini surfactants almost 

10-15 times. The measurements indicated that the interaction between NaCMC-CTAC resulted in 

complex formation. The volume of coacervate increases with increase in CTAC concentration, 

however above concentration (>0.1wt%) coacervate vanishes.  

Keywords: Anionic polymer, Gemni surfactants, Tensiometer, CMC, Interaction 

 

OP/GET/114 

Novel Utilization of Mushroom Mycelium for Sustainable Packaging Applications 

C. Hima Vamsi, A. Dhanush Reddy, S. Kalyan Sai,MadhuriPydimalla 

Chaitanya Bharathi Institute of Technology, Chemical Engineering Department, Hyderabad, India 

*Presenting Author: pmadhuri_chem@cbit.ac.in 

Abstract: 

The consumption of paper and paperboard products are a yardstick of development of a society. 

Presently the pulp and paper industry are using woody (30-35%) and non-woody (20-22%) plants to 

meet the fibre demand for making paper. Of late, owing to the growth in the global request for fibrous 

raw materials, the shortage of trees in many counties, and growing sustainability consciousness, 

alternative raw materials consisting great variety of characteristics, fibre dimensions and chemical 

composition have showcased immense potential to produce different types of papers. In recent years, 

Mycelium (plural mycelia) is gaining more interest because of its low energy consumption in growth, 

zero-by-product, and broad potential applications. Their elemental composition includes cellulose, 

tannin, cutin, and lignin, along with other various proteins, lipids, and carbohydrates. The physical 

(density: 0.183 ±15.1g cm-3), mechanical (tensile strength: 49.90±20.0 kpa) and thermal properties 

(thermal conductivity: 0.078-0.081W m-1 K-1) makes Mycelium hydrophobic, lightweight, flame 

resistant and easy to mould–all of which are favourable traits for materials used in packaging. 

Mycelium’s ability to remain strong as an organic, biodegradable product is a major advantage and 

cost-competitive over polystyrene foam or polyurethane products. Mycelium is mixed with 

agricultural waste (from hemp to wood chips to psyllium husks) to create foam/mycelium structures. 

The materials are grown together into a desirable shape over a short time. Therefore, the main 

objective of this work is to look at aspects of Mushroom Mycelium from the perspective of 

characteristics, applications, production, opportunities and future challenges thereby offering a vision 

on future advances for this emerging fungi-based technology. 

Keywords: Mycelium, Pulping, Packaging material, Mechanical Properties. 
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Production of Cellulose from Sugarcane Bagasse 

R. Raj, Sathish. R Seenuvasan. KThanikesh.S Rahul 

Vel Tech Rangarajan Dr. Sanguthala R&D Institute of Science and Technology, Chennai 

*Presenting Author: raj2000526@gmail.com 

Abstract: 

As a renewable material, Sugarcane-bagasse fiberwaste, has a huge potential as raw material for 

production of the High Refined Cellulose (HRC) and the cellulose chemicals derivatives such as 

Carboxyl Methyl Cellulose -emulsifier, cellulose-acetate addesive, nitrocellulose coating agent, and 

nitrocellulose membrane filter. The objective of the study is to find out the optimal process conditions 

of the chemical conversion of the Sugarcane-bagasse fibre waste to the HRC. The experiments were 

carried out in a 1000 mL reactor capacity, equipped with stirrer and temperature controller. Three-

steps atmospheric processes were involved, firstly using nitric acid solution at 80℃ for 2 hours, 

following by the second step using sodium hydroxide at 80℃ for 2 hours and finishing using 
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hydrogen peroxide at 80℃, 30-300 min in the third step. The HRC quality was indicated by its 

cellulose content.  The result shows that the HRC product with cellulose content of higher than 90% 

were successfully performed using a three-steps of the sugarcane-bagasse fiber delignification 

process. The optimal process condition of the sugarcane-bagasse fiber conversion to the HRC were 

achieved at 80℃ at atmospheric pressure with a combination of the 3-5% HNO3 with ratio of HNO3 

/bagasse of 15-20 mL/g and 2N NaOH with ratio of NaOH/bagasse of 15-20 mL/g and 10% H2O2 for 

5 hours. 

Keywords: High refined cellulose, Delignification process, Sugarcane-bagasse fiber. 

 

OP/GET/116 

Fabrication of Thin-Film Nanocomposite Membranes for Biomolecules Separation 

Diksha Yadav, Sachin Karki, MouchamBorpatraGohain, Pravin G. Ingole 

Academy of Scientific and Innovative Research (AcSIR), Jorhat 

*Presenting Author: diksyadav96233@gmail.com 

Abstract: 

Flat sheet thin-film nanocomposite membranes have been prepared by interfacial polymerization on 

the polysulfone support membrane. A detailed study of the parameters those are affected the 

membrane performance has been studied in detail. Considering the main objective, to check the 

concentration polarization preferred to develop an antifouling nanofiltration membrane. The 

developed membranes were tested with biomolecules Bovine serum albumin (BSA) and human serum 

albumin (HAS) and found a 99.8% rejection of BSA and 98.67% rejection of HAS. Prepared 

membranes found the negative charges after measuring the zeta potential value. In addition, the 

increasing pressure effect has been checked and found the higher permeate flux with enhanced real 

rejection. 

Keywords: Nanofiltration membrane; BSA and HAS; Rejection; Concentration polarization 

 

OP/GET/117 

Green Synthesis of Silver Nanoparticles Using Guar Gum and Investigation of Their 

Antibacterial Activities 

Neha Pal,Madhu Agarwal 

MNIT,Jaipur, Raj India 

*Presenting Author: 2019rch9047@mnit.ac.in 

Abstract: 

This study aimed to develop an environmentally friendly and cost-effective approach to synthesizing 

silver nanoparticles (AgNPs) from silver precursors. Silver nanoparticles have made a new horizon in 

engineering and technology due to their unique antimicrobial property. The present investigation 

deals with the synthesized silver (Ag)-nanoparticles by utilizing biopolymer. The polysaccharide-

based aqueous solution known as guar gum and PVA composite polymer mixture were used to 

reduce, stabilize, and capping. Moreover, transmission electron microscopes (TEM) and their 

histogram show that the average diameter of nanoparticles was 9 nm with a spherical shape. The 

absorbance peak was measured at 413 nm using a UV–Visible spectrophotometer validating the 

synthesis of nanoparticles. The antibacterial activity against Escherichia coli (12±0.3mm), 

Staphylococcus aureus (11±0.2mm), and Propionibacterium acnes (11±0.4mm). 

Keywords: Silver nanoparticles; bio-reduction; guar gum; green synthesis. 
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OP/GET/118 

Structural and Thermal Properties of Photocrosslinked Poly(Ɛ-Caprolactone) – 

Polydimethylsiloxane - Poly(Ɛ-Caprolactone) Triblock Copolymeric Films 

RadhaSachan, RoliPurwar, Sudhir G. Warkar 

Harcourt Butler Technical University, Kanpur 

*Presenting Author: radha.s@hbtu.ac.in 

Abstract: 

The PCL homopolymer and triblock with constant PDMS block with varying PCL block chain length 

are synthesized by ring opening polymerization method. For the functional group or structural 

analysis, PCL-PDMS-PCL triblock polymeric films are analysed by ATR- FTIR spectrophotometer 

the molecular weights of synthesized polymers are measured by gel permeation chromatography 

(GPC) and reduction in number average molecular weight (Mn) from 11,500 to 4,500 g/mol is 

reported with reducing PCL chain length. Emphasis is given to crystallization behaviour, which is 

analysed by optical microscope, X-ray diffraction and differential scanning calorimetry (DSC). It is 

found that with reducing chain length of PCL, the crystallization temperature range and percentage 

crystallinity shifted to lower degrees. The inclusion of PDMS block increases the energy barrier and 

affects the crystal growth rate of PCL block.  

Keywords: Poly(ɛ-caprolactone); Polydimethyl siloxane; Copolymers; UV curable 
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 Green Hydrogen Production Using Redox Mediated Electrolyser  

Ajeet Patel, Milan Kumar 

Department of Chemical Engineering, Rajiv Gandhi Institute of Petroleum Technology, Amethi 

*Presenting Author: 20CE3004@rgipt.ac.in 

Abstract: 

As all countries are aligning their resources toward building a hydrogen-based economy, researchers 

are exploring various ways to produce green hydrogen. One of the convenient and old methods is 

electrolysis of water, which produces hydrogen and oxygen gases by passing current on applying 

potential. The production rate of these gases is linked with current by Faraday’s law, whereas the 

current depends on applied potential. The distance between electrodes, resistivity of electrolyte, and 

electrode kinetics dictate the requirement of potential for the desired current. Higher potential means 

higher energy input for hydrogen production. Another challenge is the separation of generated gases 

as they form a combustible mixture if more than 4% of any of them is present. The current technology 

deploys thin membrane/diaphragm-based electrolysers which act as an electrolyte and a gas separator. 

In this work, we will extensively review an alternate technology – redox-mediated water electrolysis, 

and based on state-of-knowledge, we also propose vanadyl sulphate salt for the purpose. Vanadium in 

the salt exists in V(IV) state and converts to V(V) at graphite electrodes. The system will enable the 

decoupling of both hydrogen and oxygen evolution reactions from the electrodes to four spatially 

separated reactors with alkaline solutions. Producing hydrogen using a redox mediator will offer a 

number of benefits over conventional electrolysis in terms of safety, membrane degradation, purity, 

and flexibility through a pair of close-loop electrochemical-chemical cycles. We believe the system 

presented here will offer a fascinating substitute for the traditional water electrolytic hydrogen 

production. 

Keywords: Green hydrogen production, redox-mediated  electrolysis, Vanadyl sulphate salt, graphite 

electrodes ,electrochemical-chemical cycle 
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OP/GET/122 

Development and Application of Leather Processing Waste-Based Biodiesel as Flotation 

Reagent for Graphite Ore Beneficiation 

N Vasumathi,Ajita Kumari, Brindha V., Vedaraman N., T.V. Vijaya Kumar, S.J. Gopalkrishna 

CSIR-NML Madras Centre, Chennai, Tamil Nadu 

*Presenting Author: vasumatisamy@gmail.com 

Abstract: 

Most of the graphite ore deposits available now are of low-grade containing a very low fixed carbon 

and high ash content which have to be invariably beneficiated before marketing for any application. 

As graphite is naturally hydrophobic, flotation is observed to be more suitable processing method for 

low-grade graphite ores. Flotation reagents such as collectors and frothers added during flotation play 

a significant role in improving the efficiency of the beneficiation process. During pre-tanning 

operations in leather processing industries, a huge amount of solid waste is generated. This solid 

waste is utilized for extraction of oil, which is then subjected to trans-esterification to produce 

biodiesel. This developed solid waste-based biodiesel is used as graphite collector as a replacement 

for conventionally used diesel oil in low-grade graphite ore flotation. In this study, the developed 

biodiesel has been used as collector in graphite flotation. The characterization of the biodiesel was 

carried out using FTIR. XRD study of the ore revealed the presence of quartz as major gangue 

mineral alongwith graphite values. A low-grade ore containing less than 10% fixed carbon and more 

than 85% ash content was beneficiated by flotation using the biodiesel. The flotation test results 

showed that a graphite concentrate with 3.65% ash content and weight recovery of 12.63% could be 

obtained. A primary tailings/rejects containing 97.12% ash with weight recovery of 83% was 

generated indicating very minimal loss of graphite values in the tailings. This work provides leather 

processing industry solid waste-based biodiesel as sustainable alternate to the most commonly used 

collector, diesel, for graphite processing industries. 

Keywords: Biodiesel; Froth flotation; Graphite ore; Flotation reagent; Trans-esterification. 

 

OP/GET/123 

Micro-Reactor Based Process Design for Synthesis of Hydroxylamine Nitrate (HAN) – A Green 

Rocket Propellant 

Praveen Kumar Solasa,Bhatt Tushar Shriram,  S K Manu, R Muraleekrishnan, S A Ilangovan 

Vikram Sarabhai Space Centre, ISRO, Thiruvananthapuram,Trivandrum 

*Presenting Author: pksvssc@gmail.com 

Abstract: 

Micro reactors are small dimensioned process equipment that offer unique properties, which are 

unattainable by utilizing conventional reaction vessels. They enable extremely rapid mixing due to 

short diffusion pathway that results in improved mass transport and presents ideal conditions for 

reactions with very fast kinetics. Furthermore, such reactors possess a very large, specific surface area 

(surface-area-to-volume ratio) with 10,000−50,000 m2m−3 compared to conventional reactors with 

100−1000 m2m−3, permitting superior heat exchange properties, which renders extremely fast 

cooling and heating possible. Because of the efficient thermal management and the remarkable 

mixing efficiency, the formation of side products and hot spots can be suppressed, and the control 

over highly exothermic reactions can be improved. Additionally, slow reactions can be intensified by 

increasing temperature and pressure in the micro reactors. Also, they permit facile control and 

adjustment of reaction parameters like temperature, residence time, and reactant stoichiometry during 

the synthesis. In the current study, nitration of hydroxyl ammonium solution for the synthesis of 
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Hydroxyl ammonium Nitrate (HAN) is attempted by realizing a simple flow type micro reactor. HAN 

is a green rocket propellant with excellent performance characteristics.  Parameters such as feed 

concentration and flow rate have been varied and optimized. Samples were collected at regular 

intervals and reaction was continued till the final product concentration achieved agreed with the 

stoichiometry of the reactants. With a 47 to 48 mol% hydroxylamine solution, 49% concentrated 

HAN could be synthesized. Samples were analysed for concentration and confirmed by TGA 

analysis. Also, continuous flow reaction was demonstrated and HAN concentrations were found to be 

in the range of 46 to 50% for over a period of 40 mins. This has proven the usability of the micro 

reactor for continuous flow reactions in a safe manner.   

Keywords: HAN, Green propellant, Microreactors  

 

OP/GET/125 

Mechanistic Approach for Oxidative Dehydrogenation of Cyclohexane and Ethane over Copper 

Manganese Bimetallic Catalyst: In-Situ Adsorption and Reactivity Study 

Krunalsinh Y. Chauhan,Taraknath Das 

IIT Roorkee, Uttarakhand 

*Presenting Author: ckrunalsinhyogendrasinh@ch.iitr.ac.in 

Abstract: 

Oxyfunctionalization of aliphatic linear and cyclic hydrocarbon is a critical challenge in the realm of 

catalysis due to the C-H bond energy being lower than the C-C bond. Therefore, to manage the 

product selectivity, it is crucial to examine the reaction at the molecular level to identify any 

intermediate species that may have formed on the catalyst surface. The adsorption and reactivity study 

of cyclohexane and ethane ODH over an Alumina-supported copper manganese oxide catalyst was 

investigated using In-situ DRIFTS spectroscopy. A bimetallic copper manganese oxide catalyst over 

alumina was synthesized using incipient wetness impregnation techniques. The cyclohexane 

adsorption investigation revealed the existence of cyclohexanolate (1692 cm-1), Enolate (1630 cm-1), 

phenolate (1600 cm-1), and unidentate carbonate (1570 cm-1) species on the catalyst surface. 

Whereas the adsorption analysis of ethane suggested the formation of acetaldehyde, formate, and 

acetate species. The adsorption investigation of copper oxide over alumina reveals the strong band of 

carboxylate species. The influence of Cu: Mn proportion has been analysed which suggests the CO2 

production is more for high Cu: Mn content due to it easily donating oxygen and breaking down the 

C-C bond. However, the Low Cu: Mn ratio allowed for the formation of olefins because manganese 

oxide is prone to break down the C-H bond. In-situ DRIFTS reactivity study conceals that the CO2 

formation was increased at higher temperatures for copper manganese oxide catalyst. To compare the 

ODH behavior of linear and cyclic chains, the reaction mechanism for cyclohexane and ethane ODH 

was developed. Oxidative dehydrogenation of cyclohexane leads to the formation of enolate species 

which forms the ketone while for ethane, the enolate species transform into an aldehyde.   

Keywords: Oxidative dehydrogenation (ODH), Incipient wetness impregnation, In-situ Adsorption 

study, olefins 

 

OP/GET/126 

Corrosion behaviour of Iron in Presence of Aegle Marmelos as Green Inhibitor 

TelagareddiJayanth,Tulika Tanvi Dasari, Rajana Sai Kiran Venkata Rao Poiba, Meena Vangalapati 

Andhra University, Visakhapatnam, Andhra Pradesh 

*Presenting Author: 319506211013@andhrauniversity.edu.in 

Abstract: 
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Corrosion is an unstoppable process but can reduce the rate of corrosion to happen which allows in 

increasing the durability of the material. In this present study, Aegle Marmelos pulp which is used as 

a green corrosion inhibitor extracted using universal solvent. The pulp extract was combined with 1 M 

H2SO4 stock solution at different volume ratios for better efficiency. The leaves extract 

characterization was analysed using Fourier Transform Infrared Spectroscopy (FT-IR), the surfaces of 

Iron Sheets were examined using scanning microscopy (SEM) and atomic forced microscopy (AFM). 

Different techniques like weight-loss analysis, UV–Visible studies, pH is done to review for 

inhibition efficiency. At different temperatures the inhibition efficiency is tested and results showed 

approximately to 96.6% at 90% (v/v) of inhibitor solution in H2SO4 acidic medium. 

Keywords: Corrosion, Inhibitor, Weight-loss analysis. 
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Effect of Microwave Blanching as a Green Chemistry Technique on Quality of Lotus Rhizome 

Slices 

Akanksha Singh,Vivek Kumar 

HBTU, Kanpur 

*Presenting Author: akankshasingh020796@gmail.com 

Abstract: 

Microwave radiation is one of the clean alternatives of conventional energy and hence used in green 

chemistry. Blanching is an effective pre-treatment technique used to inactivate browning enzymes in 

vegetables. Effect of microwave blanching at 900 W, 540 W and 360 W was studied in comparison to 

hot water blanching at 90℃, 50℃ and steam blanching on lotus rhizome. This vegetable crop was 

selected as it is an amalgamation of good taste, rich nutrient content and crispy texture. The time of all 

the blanching methods were optimized in order to minimize nutritional and quality losses. Blanching 

efficacy was checked by the inactivation of peroxidase enzyme. Several quality parameters like 

ascorbic acid content, total phenolic content, hardness, total soluble solids, residual activity of 

enzymes peroxidase and polyphenol oxidase, microstructural analysis using scanning electron 

microscope, browning index, moisture content, weight loss and enzyme inactivation kinetics for POD 

and PPO enzymes were determined, post each blanching treatment. An increase in ascorbic acid, total 

phenolic and total soluble solids content was observed post microwave blanching. Similarly, texture, 

moisture and cell wall structure were also found to be intact in microwave blanched lotus rhizome 

slices as compared to steam and hot water blanched samples. Higher nutritional loss was observed in 

case of hot water blanching due to leaching loss, making it an inefficient method of blanching. 

Browning decreased under all the three treatments, equally. Microwave blanching can therefore be 

regarded as the best and ecologically sustainable pre-treatment method. 

Keywords: Microwave radiation, green chemistry, optimized, steam and hot water blanching, 

ecologically sustainable 
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OP/GET/130 

Extraction of Flavonoids from Tinospora Cordifolia Stem Using Different Solvents 

Mr. Kimshuk D. Desai, Latesh B. Chaudhari 

R.N.G. Patel Institute of Technology, Bardoli (Gujarat Technological University), Bardoli, Dist. 

Surat, Gujarat 

*Presenting Author:kddesai@rngpit.ac.in 

Abstract: 

Tinospora cordifolia which belongs to Menispermaceae family is a large, deciduous, climbing shrub 

found throughout India. It is also known as Giloy in Hindi and Moonseed plant in English. It is very 

important medicinal plant and rich source of antioxidants. Its antioxidant capacity is ascribed due to 

presence of phenolics, flavonoids, vitamins, etc. The aim of the study is to determine total flavonoid 

content available in tinosporacardofolia using ethanol, methanol and acetone as solvents. In this study, 

the extraction methods used are maceration and Soxhlet extraction. To normalize the boiling points of 

the solvents, water was being utilized during the solvent dilution. To find the optimum conditions, 

various factors considered for each extraction method are type of solvent, solid:liquid ratio and 

experiment time. In this study, it is found that higher amount of flavonoid content is extracted when 

using ethanol as a solvent. The Soxhlet extraction method provides better extraction results. 

Keywords:Tinospora Cordifolia, Flavonoids, maceration, soxhlet extraction 

 

INSTRUMENTATION AND PROCESS CONTROL (IPC) 

OP/IPC/101 

Modelling of Precision-Controlled Cooling Water System for Resonating Cavity Structure of a 

Proton Accelerator 

Satish LukkaV,Samiran Sengupta (BARC), VimalKotak (BARC),Gohel Nilesh(BARC). 

Bhabha Atomic Research Centre, Mumbai, Maharashtra 

*Presenting Author: satishl@barc.gov.in 

Abstract: 

A Proton Accelerator is being developed at BARC as a front end of Accelerator Driven Subcritical 

Reactor System. Heat generated within the proton accelerator structure during its operation is to be 

removed by Low conductivity water (LCW) system with stringent control in supply water 

temperature.  Typical accelerator structure Drift Tube Linac (DTL) required LCW supply temperature 

to be controlled within ±0.2oC at 20 °C. The LCW system for DTL consists of different components 

like heat exchanger, control valves, holding tank, heater, pump, piping and instrumentation. In the 

present paper, the Mathematical modelling of each of these components of LCW system has been 

discussed. Most of these models are derived from the first principle. For some components, test data 

obtained during inspection/testing at manufacturer's works were used for deriving the model. Finally, 

all the mathematical models of the individual component were integrated to form a complete system 

model for LCW system and simulation was carried out to predict the system response against various 

possible load disturbances. The mathematical model will be quite useful in process control design of 

cooling water system with high precision control requirements.   

Keywords:Accelerator,LCW Cooling system ,Mathematical Modelling , Process Control. 

 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

134 
 

OP/IPC/102 

Study of a Flow Control System in a Virtual Laboratory Set Up 

Aratrika Ray Chaudhuri,Uttam Raychaudhuri 

University of Calcutta,Kolkata, West Bengal 

*Presenting Author: aratrika2100@gmail.com 

Abstract: 

A flow control process through a pipe line has been presented for study in a virtual laboratory set up 

using Visual Basic coding environment.  The process consists of a virtual flow inlet gate valve, an 

orifice plate sensor, a DPC transmitter, a square root extractor, motor operated valve, a three-term 

controller and a reservoir. The virtual process has been run by clicking onscreen buttons and results 

are recorded. The process has been studied in both open loop and closed loop conditions along with 

calibration of the flow meters. The responses of the manual and automatic modes have been recorded.    

Keywords: virtual laboratory, flow control, orifice meter, visual basic, pid controller 

 

 

OP/IPC/103 

Controller Synthesis for a Turbine Boiler System 

Kaushal Kishor Singh, Amirtharaj K, N. Sivakumaran. Sankar,T.K. Radhakrishnan  

National Institute of Technology Tiruchirappalli, India 

*Presenting Author: k94gkp@gmail.com 

Abstract: 

Abstract: The industrial development and rise in world population particularly in developing nations 

for the last few decades resulted increase in demand for electricity intake. The thermal power plants 

are playing vital role in meeting the electricity demand. To ensure the effective performance and 

safety of the thermal power plant, the system is to be automated with a higher-level control algorithm. 

For this, a sliding mode controller (SMC) is synthesized based on a nonlinear model of an industrial 

boiler turbine unit. The fire tube boiler in combination with the turbine as the primary power 

generation system is simulated in MATLAB/Simulink. The turbine boiler system consists of three 

inputs and three outputs as multi-input and multi-output system. The three inputs are the valve 

positions for feed water flow, steam flow and fuel flow. The three outputs are the drum pressure, 

power and fluid density. To implement a higher-level controller, the sliding mode controller (SMC) is 

synthesized and its performance is compared with the traditional PI (Proportional Integral) controller. 

The controller parameters are tuned based on a couple of optimization techniques such as the heuristic 

optimization algorithms genetic algorithm (GA) and particle swarm optimization (PSO). The 

performance of the adopted algorithms is compared for the case of PI and SMC controller, 

independently. Upon estimating the controller parameters, the best choice is chosen for the 

comparative performance of the controllers (i.e., SMC and PI). The closed-loop response shows that 

the SMC outperformed the traditional PI controller.  

Keywords: boiler, controller, SMC, PI, genetic algorithm, particle swarm optimization 
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OP/IPC/104 

Fuzzy Level Control for Improved Quality Control in Chemical Plants 

Aayush Gupta, Prakhar Srivastava, Nitin Kaistha 

Indian Institute of Technology Kanpur, Kanpur 

*Presenting Author: gaayuhs@iitk.ac.in 

Abstract: 

Liquid surge tanks are very common in the chemical industry. Liquid inventory control is crucial for 

the efficient running of chemical plants. A level controller must be installed to regulate the liquid 

level in a surge tank. Its purpose is to mitigate the flow variability through loose level control and also 

avoid high- or low-level alarm limits. The gentle transients help avoid violation of process constraints 

such as weeping and flooding in a column and also mitigate the variability in product quality for tight 

quality control, a key economic objective for a process plant. We have developed a fuzzy-based 

control algorithm that makes use of the rule-based flexibility of the fuzzy paradigm to perform 

"aggressive" or "loose" control action based on the distance from the nearer alarm limit and the rate of 

approaching it. Comparison with P and PI level controllers and their non-linear variants demonstrates 

the fuzzy controllers to be highly effective in mitigating the flow variability for low to moderate sized 

flow disturbances while ensuring the upper and lower alarm limits are not breached for high 

disturbances. Application of the developed fuzzy level controller to a ternary benzene-toluene-xylene 

separation scheme and the separation section of the cumene process shows significantly superior 

product quality control due to the mitigation in flow variability propagated to the downstream unit. 

The product quality control variability is reduced by a factor of at least 1.5. The developed fuzzy level 

controller is thus a significant improvement over the extant averaging level control algorithm. 

Keywords: Averaging Level Control, Fuzzy Level, Quality Control 

 

OP/IPC/105 

Reactive Divided Wall Column (RDWC) for Cumene Production: Synthesis, Design & Control 

Prakhar Srivastava, Aayush Gupta, Nitin Kaistha 

IIT Kanpur, Kanpur 

*Presenting Author: prakhars@iitk.ac.in 

Abstract: 

Cumene is an organic material. It is an important intermediate in the production of phenolic, 

polycarbonate resins, epoxy, and nylon-6. Cumene is produced by a Fridel-Craft alkylation of 

benzene with propylene over an acid catalyst. Several methods, including conventional and reactive 

distillation, are described in the literature as viable options for cumene production. We use a process 

integration method called RDWC. This method combines reactive distillation (RD) and a divided wall 

column (DWC). It harnesses synergy between the RD and DWC for a continuous manufacturing 

process into a more compact process with potentially significant capital or energy cost savings. 

Another benefit of RDWC over traditional flow sheets is that it requires less space and shorter piping, 

which can result in savings on both energy and capital costs. We discovered that it is 51% cheaper 

than conventional and only slightly more expensive than the RD process when compared to existing 

cumene production processes. The reduction in TAC and energy consumption was accomplished by 

process integration. The controllability of the developed RDWC design is confirmed via rigorous 

dynamic simulations that illustrate potent process operation for large production rates and feed 

composition changes using a simple decentralized temperature inferential control system. The 

developed design is particularly well-suited for capacity expansion in cumene manufacturing plants 

that are limited in terms of available area. 

Keywords: RDWC, Cumene, Process integration 
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Estimation of Heat Release in Pilot Plant Batch Reactor using Neural Networks and Validation 

of Generic Model Control for a Polymerization Process 

ThirunavukkarasuIndiran,Cyril Joseph, Prajwal Shettigar J, Brendon Terry D'Souza, Akshay P 

Kulkarni 

Manipal Institute of Technology, Karnataka 

*Presenting Author: it.arasu@manipal.edu 

Abstract: 

Batch reactor is an essential unit operation in almost all batch processing industries. The control of a 

batch reactor, in a simple case, consists of charging the reactor, controlling the reactor temperature to 

meet some processing criterion, and shutting down and emptying the reactor. Operating batch reactors 

efficiently and economically is very important as far as overall profitability is concerned. Generic 

Model Control (GMC) algorithm is used to control the batch reactor and is proved to be very efficient 

in controlling a nonlinear process like batch reactor.  In this work neural network is used for the 

dynamic estimation of heat released from the reactor. The estimation has very less mean squared error 

and is almost equivalent to the ideal values. The GMC algorithm effectively controls the reactor 

temperature; the reactor temperature follows the reference trajectory with very minimal error. The 

GMC algorithm was proven to be very accurate and can be used for ideal controlling of batch reactor 

process since it can directly use the nonlinear model of the batch reactor and the neural network for 

heat estimation is also very useful since it can be used to estimate heat which cannot be measured 

directly.  

Keywords: Batch reactor, Neural Networks 

 

MODELLING AND SIMULATION OF PROCESSES (MSP) 

OP/MSP/101 

Structure, Hydration and Thermodynamics Behavior of Symmetric Poly(styrene)-block-Poly 

(methacrylic acid) Diblock Copolymer in Salt-Free Aqueous Solution: A Molecular Dynamics 

Simulation Study 

Pooja Sahu 

Indian Institute of Technology (IIT) Madras, Chennai, India 

*Presenting Author: poojasahunitrkl@gmail.com 

Abstract: 

Atomistic molecular dynamics simulations have been carried out to examine the intermolecular 

structure, solvation, and thermodynamics properties of micelle formed by self-aggregation of pH-

sensitive symmetric poly(styrene)-b-poly (methacrylic acid) as a function of charge density(f) of 

PMA block in salt-free aqueous solution. The shape of the micelle transforms from ellipsoid to 

spherical with increase in charge density (f). The size of micelle shows a linear dependence on the 

quantity of charge on PMA block. The solvation behavior of micelle is influenced by number of 

hydrogen bonds formed between PMA units and surrounding water molecules, which increases with 

an increase in f due to more interaction of PMA with surrounding water molecules. The surface area 

of micelle decreases with an increase in f, commensurate with its shape transformation.  Most of PS 

atoms were located near the center of mass of micelle, which indicates the densely packed core of 

micelle. However, PMA chains are located on surface of PS core at f equal to 0 and attain an extended 

structure as the classic corona at higher values off. The sodium (Na+) is condensed onto the PMA 

chains at a higher charge density as seen from the radial density profile and pair correlation functions. 

The total hydration enthalpy of micelle decreases with an increase in f, which indicates micelle has 
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thermodynamically favourable interactions with surrounding water molecules. The results of atom 

density profiles, solvation enthalpy values, and correlation function of copolymer-Na+ ion pairs 

confirm the existence of micelle in “Osmotic Regime”.  

Keywords: Molecular dynamic simulation, block copolymer micelle, salt-free solution 
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Primary Studies on Drug Molecules to Treat the Breast Cancer  
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*Presenting Author: pratik.dave110982@marwadiuniversity.ac.in 

Abstract: 

Among various disease cancer has become a big threat to human being globally as per Indian 

population. All types of cancers have been reported in Indian population including the cancers of skin, 

lungs, breast, rectum, stomach, prostate, liver, cervix, oesophagus, bladder, blood, mouth etc. 

Amongst all of these, breast cancer is expected to rise to 2.3 million new cases. The present review 

suggests basic techniques of docking the chemical molecules to find its potential. The parameters 

related to structures and energy status of those chemical drug molecules treating the molecules 

exhibiting cancer is presented.   

Keywords: docking, cancer 
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Standalone Liquid Air Energy Storage (Laes) Systems: A Review 
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IIT Madras, Chennai 

*Presenting Author: vuppanapallichaitanya4@gmail.com 

Abstract: 

Liquid air energy storage (LAES) systems are studied as the main alternative to large-scale electrical 

energy storage systems and offer a round-trip efficiency of over 50%. LAES systems have high 

volumetric energy density and can be constructed at any geographical location, which the incumbent 

storage technologies, such as compressed air and pumped hydro energy storage systems do not offer 

[1]. Two LAES plants (300 kW/2.5 MWh and 5 MW/15 MWh) were demonstrated by Highview 

power [2], and a 200 MW/1.2 GWh plant is under construction [3]. In addition to LAES plant 

construction, there has recently been an increase in thermodynamic and economic studies on LAES 

processes.  LAES is operated in three phases: charging, storage, and discharging, as shown in Fig. 1. 

The charging unit includes liquefaction of air by utilizing power produced from renewable sources or 

produced during off-peak hours of the power grid. The discharging unit includes evaporating liquid 

air and expanding through turbines for power generation during the demand hours. Both these units 

operate periodically and are thermally integrated by thermal energy storage media. These systems can 

easily be combined with other energy sources such as LNG regasification, nuclear power plant, 

geothermal power plant, etc.  A number of journal articles have been published in the literature on 

different aspects of LAES. This paper aims at a critical review of all published work related to the 

standalone LAES processes and gives direction to research on future LAES.    

Keywords: Liquid Air Energy Storage systems, Air liquefaction, Liquid air, Thermal energy storage 
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Modelling and Simulation of an Off-the-Grid Temperature Controlled Unit  

Sunil,Abhash Shukla, Rahul Sinha, Ajay D Thakur, Rishi Raj 

Indian Institute of Technology Patna,Patna 

*Presenting Author: sunil_1921me01@iitp.ac.in 

Abstract: 

Dedicated control of temperature in a climate control unit (CCU) has numerous applications such as 

storage of perishable, food processing, etc. The limited access to grid-based storage and processing 

units, and transportation costs leads to huge wastage of on-farm perishables. Grid-independent 

temperature control systems are desirable to avoid such wastage. In this regard, we present a 

Matlab/Simulink model for low-grade energy-based temperature-controlled storage and processing 

unit. The model of a full-size storage chamber (8×8×10 feet) with heating and cooling facilitates 

temperature control in the range of 10 ℃ - 70 ℃. The complete unit comprises of a moist air chamber 

model, a heating and cooling model, and a temperature control model. The moist air chamber is a 

composite wall enclosure wherein walls of low thermal conductive material (PUF insulation) are 

sandwiched amid thin galvanized sheets. The heating and cooling model incorporates the hot fluid-

moist air heat exchanger and a two-bed silica gel–water-based adsorption refrigeration system, 

powered by low-grade heat energy. The developed model is further verified with experiments on a 

full-size chamber using a heating (20 kW_th) and a cooling subsystem (10 kW_th). A parametric 

study with hot fluid temperatures, hot and cold fluid flow rates and outdoor temperatures is performed 

to analyze the transient behavior and performance of the system. Such models can be used to design 

off-the-grid temperature-controlled cold storage and processing units. Moreover, this model can be 

further integrated with the humidity-controlled unit to devise a climate control unit. 

Keywords: MATLAB/Simulink, Off-the-grid, Temperature control, Cold storage 
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A Multiscale Modelling Strategy for Monolith Reactors 
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Abstract: 

Computationally fast modelling strategies for structured reactors, particularly monoliths, are 

imperative for the fast development of new processes. Due to computational limitations, monoliths 

are modelled as a continuum in full-scale catalytic reactors models without any rigorous evaluation of 

the effective properties and reaction rates. The accuracy of these models reduces remarkably when the 

properties of the solid and fluid phases differ significantly, or the Damköhler number associated with 

the heterogeneous reactions is large. To this end, we introduce a multiscale methodology for monolith 

reactors combining the asymptotic and volume averaging techniques to render the original multiphase 

reactor as a single phase. The methodology takes advantage of the large separation in length scales to 

calculate the effective properties, such as thermal conductivity and permeability, and heterogeneous 

reaction rates. For verification, the predictions of our modelling strategy are compared against the 

detailed three-dimensional simulations (resolving the solid and fluid phases) for elementary and 

complex global kinetics of different orders. Our methodology can accurately predict the species 

concentration for arbitrarily large Damköhler numbers. The developed methodology reduces the 

computational cost by three orders of magnitude while maintaining the accuracy of the detailed 

simulations. 

Keywords: multiscale modelling, averaging technique, monolith reactors, asymptotic averaging 
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*Presenting Author: Eche19068@rgipt.ac.in 

Abstract: 

The world has entered into the twenty-first century and is ready to move towards sustainable and 

efficient forms of storing renewable energy. Vanadium Redox Flow Battery (VRFB) is one of the 

promising technologies for ensuring energy security and reliability. The performance loss of the 

battery occurs stemming from multiple resistances such as ohmic, kinetic, and mass transfer. We 

developed a mathematical model using the first principle for polarization curves of the battery 

employing split serpentine (SS) and split-merged serpentine (SMS) channels and compared them with 

experimental results. We derived equations for chemical reactions occurring on the surface of porous 

electrodes assisted by internal and external mass transfer. The rate of reaction was related to cathodic 

and anodic currents, and the Butler-Volmer equation was employed for a relation between current and 

overpotential. The model examined for two cases: (i) solution in the pores has constant concentration, 

and (ii) ratio of concentrations at surface and bulk is related to limiting current density. Three 

independent parameters: limiting current density, exchange current density, and effectiveness factor 

was chosen for the study. For the SS channel, the model fits exceptionally well for flow rates of 30, 

50, and 80 ml/min with corresponding coefficients of determination 97.2, 98.6, and 98.9. For the SMS 

channel, the respective values are 97, 98, and 98.4. 

Keywords: Vanadium redox Flow battery, Mathematical modeling, Polarization curve, Energy 

storage 
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Point Interaction   

ParashmoniRajguru,MontiGogoi, Swapnali Hazarika 

CSIR-North East Institute of Science and Technology, Jorhat, Assam 

*Presenting Author: parashmonirajguru2017@gmail.com 

Abstract: 

Three Point Interaction model is a basic principle underlying behind resolution of chiral isomers, 

mainly pharmaceutical drugs [1]. The current research work presents the theoretical investigation of 

three-point interaction model for isomeric resolution of DOPA (3,4-Dihydroxyphenylalanine) and 

tryptophan (tryp). The structures of L-DOPA, D-DOPA, L-tryp, D-tryp, FDWCNTL-DOPA 

(Functionalized Double Walled Carbon NanoTubeInorporated with L-DOPA) & FDWCNTL-tryp 

(Functionalized Double Walled Carbon NanoTubeInorporated with L-tryp) were modelled using 

Gaussian09 and Avogadro software.   We have calculated the interaction energy from optimized 

energy values obtained from semi-empirical (Austin Model-1, AM1) calculations [2,3].  From the 

results, it is seen that the interaction energy between L-DOPA and FDWCNTL-DOPA was found to 

be –32.72 kJ mol-1, D-DOPA and FDWCNTL-DOPA was -28.76 kJ mol-1, L-DOPA and 

FDWCNTL-Tryp was -25.71 kJ mol-1 and D-DOPA and FDWCNTL-tryp was -24.88 kJ mol-1. This 

implies better binding of L-isomer of DOPA with the FDWCNTL-DOPA and FDWCNT L-tryp. The 

results of theoretical calculation showed enantioselective adsorption behavior of FDWCNTL-DOPA 

and FDWCNTL-tryp exhibited stronger binding affinity with L-isomer of the racemic mixture of 
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DOPA than the D-isomer. The adsorption of L-isomer onto the chiral membrane mainly involves 

hydrogen bonding interaction. 

Keywords: Three-point interaction, DOPA, tryptophan, Carbon nanotube, semi-empirical 
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Abstract: 

The population growth, industrialization, and global warming lead to increased droughts, storms, and 

floods worldwide. Such climatic fluctuations deplete the quantity and quality of freshwater resources. 

In this regard, extracting fresh water from atmospheric air by active cooling condensation promises 

relatively high-water harvesting rates and less dependence on geographical location. The challenge 

however lies is the energy requirements associated with the sensible cooling (SC) of the air before 

condensation starts, particularly in relatively dry climates. Here we intervene technologically to 

propose a cross-flow plate type heat exchanger as a precooler to reduce the sensible cooling load. The 

precooler utilizes the cold dehumidified air leaving the condensing coil to reduce the temperature of 

incoming moist air before it passes through the condensing coil. We develop a Simulink model of a 

typical atmospheric water harvester (AWH) with and without precooler and analyze the effect of a 

precooler under various climatic conditions. We further verify the model with experiments conducted 

on an air-conditioning test rig with 1 TR cooling capacity. The AWH with precooler can harvest 

water at the rate of 18 L/day to 22 L/day (20% enhancement with baseline AWH) with 15 % 

reduction in SC for arid conditions, whereas the harvesting rate can reach up to 36 L/day to 40 L/day 

(50% enhancement with baseline AWH) with 25% reduction in SC for warm-humid conditions. 

Overall, the present work suggests that a properly designed precooler when added to typical AWH 

can effectively increase the water harvesting rates in all climatic conditions. 

Keywords: Atmospheric water harvester; Precooler; Simulink; Condensing coil: Active cooling 

condensation 

 

OP/MSP/109 

Heat Transfer Analysis of Compact Helical Tube Heat Exchanger in Cross-Flow Arrangement 

for Different Tube Shapes 

Vandana Kumari Jha,Soubhik Kumar Bhaumik 

IIT (ISM) Dhanbad, Jharkhand 

*Presenting Author: vandana97jsr@gmail.com 

Abstract: 

Heat exchangers in cross-flow arrangement are among the most widely used heat exchangers in which 

the fluids flow perpendicular to each other. These types of heat exchangers are predominantly used 

for industrial and domestic applications such as HVAC, automotive radiators, chillers, 

pharmaceuticals, etc. The major advantage of a cross-flow heat exchanger is its compactness which 

leads to its suitability in space-driven applications. Thus, a larger surface can be accommodated in a 

smaller volume. Fins are generally used to increase the surface area on the air side for enhanced heat 

transfer. However, working on the tube shape opt as an option to increase the compactness of the heat 

exchanger. There are several ways to increase compactness effectively and are summarized in Figure 

1. Implementing helical coil in cross-flow heat exchanger exhibited superior cooling prospective 

owing to its high surface area per unit volume and increased tortuosity in the flow path. In the current 
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study, cooling aspects of three different tube cross-sectional shapes, i.e., wing, cam and rectangular 

shapes, having equal cross-sectional areas are found numerically and compared. The comparison is 

made depending on their flow characteristics and rate of heat extraction for an array of   tubes in an 

inline arrangement. The effectiveness of different shaped tube cross-sections is investigated for 

different helix angles ranging from 25°≤φ≤75° under laminar flow: 180≤"  " Re"  "≤" " 2400. 

Modifying tube cross-section can be proved to be an effective technique for increasing the 

compactness and effectiveness of a helical tube heat exchanger in cross-flow arrangement. 

Keywords: Cross-flow heat exchanger, helical tube, tube cross-section, helix angle, effectiveness 
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Abstract: 

Of all the heavy industrial chemicals, sulphuric acid is perhaps the most fundamentally important, in 

that it has a number of large-scale uses not only within the chemical industry but in other industries as 

well. The properties of Sulphuric acid vary depending upon its concentration. Concentrated forms of 

the acid have strong dehydrating and oxidizing properties. Sulphuric acid is produced in almost all the 

countries of the world with the major producers being USA, Russia, China, Japan, Finland, Brazil, 

India, South Korea, Australia, Indonesia, Germany, Spain, France, and Belgium. The last four 

countries account for 70% of the total European production. USA and Canada account for nearly 40% 

of sulphuric acid production. In 2020, the market volume of sulphuric acid worldwide amounted to 

256.63 million metric tons. China is currently the world's largest sulphuric acid producer. In India, 

there are about 140 Sulphuric Acid Plants. Sulphuric acid is used directly or indirectly in nearly all 

manufacturing activities and is a vital commodity in any national economy. For this contribution, 

sulphuric acid is known as ‘King of Chemicals’.  There are two main processes for manufacture of 

Sulphuric acid that are adopted at plants are chamber process and contact process. However, a 

fundamental disadvantage of chamber process is that the product concentration is limited to a 

maximum of around 78%. Now a days, this process is not much used by industries. The contact 

process has evolved a lot from its inception and today it is the universally used method. Double 

absorption plants have two absorber towers commonly referred to as the Intermediate or Interpass 

absorber and the Final absorber. The first absorber tower is located after the gas has passed through 

the first set of catalyst beds, typical two or three beds. The gas is cooled and the SO3 formed up to 

that point is removed from the gas by absorption into sulphuric acid. The gas, which still contains 

SO2 is reheated to the catalyst reaction temperature where it undergoes further conversion to SO3 in 

the remaining catalyst bed. After all conversion has taken place the SO3 formed is again removed by 

absorbing it into sulphuric acid. Double absorption plants are able to achieve higher overall 

conversions than single absorption plants by using Le Chatelier's Principle. Modern double absorption 

plants are generally 2/2 or 3/1 arrangements. Five bed (3/2) double absorption plants are used where 

there are strict emission limits for plant operation and SO2 emissions are to be minimized. This type 

of plant is considered as "Best Available Technology". Overall conversions of 99.7% SO2 to SO3 are 

possible with a 3/1 double absorption plants. With 3/2 arrangements, conversions as high as 99.9% 

are achievable. The catalytic SO2 converter is the key operation in a sulphuric acid plant. SO2 is 

oxidized in the converter and this determines the final SO2 discharge level to the environment. The 

catalytic converter is the 4-stage packed bed usually in place in the contact process. The reaction in 

the converter is exothermic reaction where temperature rise is expected. The typical catalyst used is 
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V2O5-K2SO4 based, and contains 5-10% V2O5, 10-20% K2SO4, 1-5% Na2SO4, and 55-70% SiO2 

some problems still require further investigation.  Even though extensive researches have been done 

on SO2 converter, some problems still require further investigation. Some important variables, for 

example, SO2 conversion ratio, are important for SO2 converter modelling, but are rarely measured in 

the plant. Researches on the soft sensor developments for these unmeasured variables are necessary. 

In addition, the available dynamic models of SO2 converter are complicated and inconvenient for 

industrial applications, or have mismatch problems with the industrial system. Furthermore, 

mechanism study inside the SO2 converter is still limited. The design of reactor of DCDA process of 

sulphuric acid is carried out using Spreadsheet. Based on the data available of the actual converter and 

by using the inlet temperatures of each bed, the outlet temperature of each bed is found using spread-

sheet. And the calculated temperatures are compared with real data. Starting from inlet temperature, 

by trial and error and the temperature at which enthalpy is equals the heat of reaction, is considered as 

outlet temperature of that particular bed. The difference between actual and calculated temperature is 

around of 15 K for the 1st bed and 1-2 K for the 2nd, 3rd and 4th bed for converter working 

temperature range between 700 – 870 K.  

Keywords: Catalytic Converter, DCDA, Packed bed Design, Sulphuric acid 
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Abstract: 

Green hydrogen production from electrolysis of water gained more attention due to increasing efforts 

to develop clean fuels. Efficiency of this process depends on the diffusion of water (H2O) molecules 

to the positively charged anode where oxidation of H2O produces hydrogen ions (H+). Ionic liquids 

(IL) were identified as potential electrolytes due to their unique properties. The present work focuses 

on studying the diffusion of H2O in an IL-H2O electrolyte mixture confined between two graphite 

electrodes using molecular dynamic (MD) simulations using BIOVIA Material Studio software. 

Cations such as 1-butyl-3-methylimidazolium ([bmim]+) and 1-propylpyrrolidinum ([ppy]+) and 

anions such as tetrafluoroborate ([BF4] ⁻), nitrogen trioxide ([NO3] ⁻) and bis(fluorosylfonyl)imide 

([FSI]⁻) were studied. Molecular simulations were performed on a layer model built by confining the 

IL-H2O mixture between graphite cathode and anode. Relative concentrations of the cation, anion of 

IL and H2O molecules between the graphite electrodes were analysed. The concentration profiles 

confirm that the concentration of H2O at anode was higher than at cathode. The effect of anion of IL 

found to be significant in directing the diffusion of H2O towards anode while cation has relatively 

less influence. Further, anions preferably diffused towards positively charged anode and cations are 

more concentrated at negatively charged cathode. This indicates that the stronger H2O-anion 

interactions resulted in diffusion of H2O towards anode. The radial distribution function between the 

H2O-cation and H2O-anion also confirms the strong H2O-anion interaction. Concentration of H2O at 

anode increased with increase in H2O-anion interaction strength. Among the anions studied, [BF4]⁻ 

followed by [FSI]⁻ were identified as potential electrolytes.  

Keywords: Green hydrogen; Ionic liquids; Clean Fuels; molecular simulations; Radial Distribution 

Function 
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Abstract: 

Natural gas is a prominent energy source in the current world; however, it has several challenges, 

including high CO, NOx, and hydrocarbon emissions. To enhance the performance of natural gas with 

a reduction in emissions, India, including various other countries, started blending 8-30 % hydrogen 

into natural gas, known as Hythane. Hythane storage and transportation have been done in 

compressed gas form, which is inherently dangerous and expensive. Gas hydrate may be the safe and 

economical alternative to the high-pressure storage of Hythane gas. Gas hydrates are the compounds 

formed when gas and water combine to form solid compounds at moderate pressure and low 

temperature. Gas hydrates have a significant challenge of interfacial mass transfer limitations. To 

resolve this challenge, kinetic hydrate promotors, KHPs (chemicals that can enhance the gas hydrate 

formation without taking part in the process), like sodium dodecyl sulfate and sodium dodecyl 

benzene sulfonate, have been reported. In the present study, the impact of these KHPs on the 

formation of methane and Hythane gas hydrates was investigated. Moreover, statistical modelling 

using the Taguchi method for designing experiments was used and optimized to find the optimum 

temperature, pressure, and concentrations of additives for methane and Hythane gas hydrate 

formation. The results from the Taguchi method can be helpful for the design and operation of the gas 

hydrate process. ANN (Artificial Neural Network) modelling was also performed and validated using 

the experimental results. Experimental and ANN results showed good agreement with having linear 

regression R2 > 0.95.   

Keywords:Hythane, Artificial Neural Network modelling, Taguchi method, Gas hydrate-based 

process, Simulation and optimization 
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Abstract: 

To develop a small-scale process system using Aspen plus software to produce an alternative clean 

fuel (DME) from biogas. Biogas mainly contains methane, carbon dioxide, water and nitrogen. 

Methane and carbon dioxide are the source of carbon and hydrogen generated during syngas 

processing that can be used to convert them to DME. It has low particulate emission, sulphur free 

emissions and high cetane number (55-60). The production of DME can be by a two-step process and 

one-step process. One-step DME synthesis is highly exothermic process because it carries out water 

gas shift reaction, methanol formation, methanol dehydration. In the present study single step process 

was chosen because of its inherent capacity to replace several process units namely dehydration 

reactor, preheater and separator by a single reactor.  One step process technology is being adopted in 
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the present study for processing of 5 kmol/hr or 125 kg/hr of biogas from four different sources are 

taken as input to the process. The process developed with ASPEN PLUS simulator.  It is also 

envisaged to know the sensitivity of process for different operating parameters namely, temperature, 

pressure, stream flow rates, stream composition, stream enthalpies etc., and to identify optimum 

operating conditions for lowest possible equipment sizes. Sensitivity analysis is to be carried out to 

evaluate the influence of different possible changes on the process. So that the model can facilitate to 

develop small-scale DME production units at community poultry farms, dairy farms and in 

community biogas units, and even industrial and municipal waste treatment plants.  

Keywords: Biogas, Aspen plus, Simulation, Dimethyl ether, methanol, Alternative fuel. 
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Abstract: 

Metals in Ionic form travel a series of events at macro level to deposit on porous structures. 

Chromium and Copper metal ion are batch adsorption experiment conducted and the data is used 

determine the dominating diffusion models. These process parameters are very important to 

understand and develop a full-scale adsorption system. Along with the adsorption equilibrium data 

there is need to determine the mass transfer resistances that control the diffusion events.  Film 

diffusion, combination of pore and surface diffusion coefficients provide valuable information to 

know the rate controlling step and they are used in designing the equipment to handle full-scale up 

adsorption process. The spherical geometry is selected in graphics section with radius of the MFLP 

particle size (0.037mm). The mass transfer parameters mainly the external mass transfer coefficient 

and effective diffusivity had to be extracted from the batch experimental data. Persistently various 

mathematical models with governing equation are put forward like diffusion model and shrinking 

core model, these are used broadly to determine the values of kf and De. The prevalence of these 

factors range describes the variation in competitive nature of the adsorption path of a system. 

Concentration decay data is mostly used to determine the kf and DE. The average mole flux is 

generated by the 3D model solving. The effective diffusivity is calculated using the average flux 

obtained from simulation and average kf for 1g dosage with particle radius 0.037 mm with respect to 

Chromium adsorption and 0.053 mm for copper.   

Keywords: Effective diffusivity, diffusion equation,MFLP COMSOL, Simulation 
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Abstract: 

Since 2000, phenol production using Cumene has been the only major end-use of Cumene, accounting 

for more than 95% of global Cumene demand in 2011. End-use industries such as bisphenol-A, 

polycarbonate and phenolic resins have registered growth in respective end-use sectors, which has 

increased the demand of Cumene in the form of phenol. With the advent of computers and simulating 

software like ASPEN PLUS (11.1) it is possible to design and optimize a particular process. Proper 

design can significantly reduce production cost as well as provide make the process safe and reduce 
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environmental hazards. Steady state simulation is done. Cumene production by liquid phase reaction 

is gain more importance in chemical industry. Benzene alkylation in reactive distillation in presence 

of B-zeolite provides better yield and conversion in liquid phase. Reactive distillation column 

achieves reasonable 92% conversion of propylene thus eliminating the separator column. The 

theoretical kinetic rate constant and activation energy are tested with the process condition of regular 

liquid phase process to the reactive distillation system of RAD Frac Aspen plus model and proven. 

RAD Frac rigorous model executed the reactive distillation conditions with 39 stages and 2 bars 

Pressure difference and assuming the reaction is carried on each stage with hold up of 0.8m3 liquid 

phase. The severity of the catalyst temperature transient is significantly smaller so that the catalyst life 

in the reactive distillation process should be significantly longer. The reactive distillation process is 

thus an operable economically attractive alternative to the conventional Cumene manufacturing 

process. 

Keywords: Reactive Distillation, Aspen plus, Simulation, Cumene. 
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Abstract: 

Simulation studies were carried out on the production of Methyl Tertiary Butyl Ether(MTBE) in 

Reactive Distillation by using ASPEN PLUS. In this paper we have used the heuristic search 

algorithm for the process optimization of Methyl Tertiary Butyl Ether(MTBE) in Reactive Distillation 

column. Process optimization is the manipulation of process variables, to optimize some of the 

parameters without violating the constraints. We have identified the parameters which are affecting 

the production of MTBE; we have studied the temperature profile, pressure profile and the molar flow 

rate of the entire is distillation column in the production of MTBE. We worked on finding out the 

optimal points of production of MTBE by varying the temperature, pressure, and molar flow rate at 

each stage of reactive distillation column. The reactor system on being optimized by a kinetic data ,we 

gave the operating temperature as temperature 320 K , pressure 1 atm and methanol to isobutene feed 

ratio is 3:1 in feed and the catalyst flow rate is 204.1 (kg catalyst/stage). The reflux ratio values were 

found to be 7 (mole basis) for the column. 

Keywords : Simulation, Aspen plus, MTBE, Reactive Distillation 
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Abstract : 

Dimethyl carbonate (DMC) is one of the oxygenated fuels with increasing interest as the alternative to 

diesel fuel or additive for conventional hydrocarbon fuels. It is the most promising electrolyte solvent 

for lithium-ion battery and is rapidly used in the computer, cell phones, hybrid and plug-in hybrid 

electric vehicle manufacturing markets.  In this paper, the process design for the production of 

dimethyl carbonate using the catalytic synthesis starting from carbon dioxide and methanol is 

presented because of its ecological and economical importance. The divided wall distillation column 
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technology, not yet employed so far in the current DMC manufacturing technologies, is selected for a 

conceptual design of separating DMC from other components of reaction mixture containing 2-

cynopyridine (2-CP), 2-picolinamide (2-PA), methanol and carbon dioxide. The flow sheet of the 

process and details of material and energy balances for reaction and separation sections are furnished.  

As carbon dioxide and 2-CP are present in very less quantities in the feed, it is assumed to be a three-

component mixture of methanol, DMC and 2-PA. As such, the divided wall distillation column is 

considered to be three sections. With the component net flow model established for the above 

configuration, the minimum vapour flow rate is estimated in each column section using the 

Underwood method in conjunction with the constant relative volatilities of the components. 

Subsequently, the minimum and operating reflux ratios and number of stages are calculated for each 

section. Then, the diameter, position of divided wall, height and hydraulics of the column are 

computed by standard design methods. Further, the divided distillation column is simulated in 

ASPEN+ and the results are compared with those obtained from manual calculations.    

Keywords:  Dimethyl Carbonate, Production, Divided Distillation Column, Design, Simulation 
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Abstract: 

Coalescence of droplets or condensation of water droplet is very common phenomena in nature; can 

be observed during the formation of rain drops from cloud or condensation of fog on leaves. It has 

also immense importance in many industrial applications such as petrochemical, food, 

pharmaceutical, droplet-based micro/nano-fluidics devices, electric displays, water harvesting devices 

etc. and hence received great attention towards the coalescence mechanism. This work adopted the 

molecular dynamics (MDs) simulation method to investigate the structural and interfacial 

characteristics of water/ethanol, water/butanol and water/hexanol nanodroplets coalescence to 

understand the role of surfactant during the coalescence process. To explore the droplet coalescence 

mechanism in presence of surfactant, we determine the free energy change as a function of 

droplet−droplet distance. The concentration of surfactant at the interface found to play a vital role in 

the liquid bridge growth and coalescence time. As we increase the surfactant concentration, higher 

concentration gradient results in stronger Marangoni flow, that reduces the duration of film drainage 

and increases the coalescence time.  

Keywords: coalescence; surfactant; molecular dynamics; free energy 
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Abstract: 

Molecular dynamics simulations are performed on aqueous Imidazolium based room temperature 

ionic liquids (RTIL) to understand there wetting behaviour on textured graphite surfaces. Aqueous. 

ILs of different cationic chain length [EMIM+ and HMIM+ ] and anions [NTF2- and BF4- ] are 

studied to explore the various wetting modes including Cassie-Baxter and Wenzel states as a function 
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of pillar height and surface fraction. A reference system for the same ILs is also simulated on smooth 

graphite sheet and compared with the textured surface. The wetting of aqueous IL on textured 

graphite surface is characterized through various parameters such as solid-fluid interaction energy, 

orientation order parameters and density profile of various species normal to the surface and hydrogen 

bond analysis. Along with this the contact angle behaviour of the droplets is also studied to quantify 

the wettability of the surfaces. 

Keywords: Ionic liquid, textured surfaces, Wetting, Molecular dynamics simulation 
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Abstract: 

Reliable and accurate Vapour Liquid Equilibrium (VLE) data, particularly that of non-ideal mixtures 

are always needed for process design of separation equipment and they also provide useful 

information to help understand the behaviour of liquid mixtures. Experimental data of binary mixtures 

is essential to predict VLE of the desired multicomponent mixtures using appropriate model. 

Ebulliometric measurements were made to generate T-x data at 200, 400, 600, 760 mm Hg and P-x 

data at 333.15, 343.15. 353.15 and 363.15 K for the 1-propanol-1,4-dioxane mixtures. The P-T-x data 

have been modelled using Margules, Van Laar, Wilson, UNIQUAC and CLC activity coefficient 

models obtaining simultaneously the vapour compositions and the model parameters. Moreover, the 

equilibrium vapour compositions for each data set have been predicted by the coexistence equation 

using the method of Mixon et al. Further, all the sets of isobaric data were treated as a single set and 

the vapour compositions were predicted using the UNIQUAC model. The parameters so evaluated not 

only facilitate calculation of vapour liquid equilibrium data of 1-propanol-1,4-dioxane mixtures at any 

given temperature and pressure in the range of 333.15 to 363.15 K and 200 to 760 mm Hg 

respectively but also provide a basis for extrapolation to other ranges of temperature and pressure. 

The predicted vapour compositions obtained from the various methods mentioned above have been 

compared. Also, the utility of the UNIQUAC model parameters obtained in this investigation has 

been demonstrated.   

Keywords :Ebulliometric Measurement, Binary VLE, 1-Propanol, 1,4-Dioxane, Modelling, Activity 

Coefficient Models. 
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Abstract : 

Passive micro mixers are useful for applications such as biomedical diagnostics and drug delivery, 

where fast and effective mixing is essential. Two dimensional planar geometries have a simple design 

which is easier to integrate into microfluidic systems. Geometrical modulations in 2D planar 

geometries show enhanced mixing performance with small footprint and have an advantage of a 

single step fabrication technique. Curvature induced Dean flows and sudden expansion through the 

micro channel can cause multi vortex interaction of fluid streams leading to enhancement of mixing. 
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In the present work, curved micromixer with circular obstruction on the concave/outer wall of the 

channel has been numerically investigated for Reynolds number ranging from 20 to 260. Parametric 

study was carried out for the circular obstruction design with varying diameters by employing three 

dimensional CFD simulations. The simulations were performed to solve for incompressible, 

Newtonian, isothermal, steady state fluid flow. The effect of obstruction size on mixing performance 

as well as flow field was analysed. Mixing profiles of the two fluids were visualized by solving the 

convection-diffusion equation as it is presumed that mass transfer occurs by both convection and 

diffusion. Qualitative and quantitative comparison of flow patterns, concentration distributions and 

mixing efficiency with and without obstruction gives comprehensive understanding into the fluid 

dynamics of curved micromixers. Strong transverse vortices were formed in the modified micromixer 

geometry for higher Reynolds numbers and size of expansion vortices formed after the circular 

obstruction increased greatly with Reynolds number. 

Keywords:Micromixingchaotic advection; Dean Vortices; expansion vortices. 
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Centrifugal Extractor Bank 
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*Presenting Author: balasubramanian@igcar.gov.in 

Abstract: 

Multistage solvent extraction in the reprocessing of fast reactor spent nuclear fuel by PUREX process 

is often carried out in centrifugal extractors. The optimization of time delay for the introduction of 

aqueous feed after starting the organic feed and time duration for the continuation of organic feed for 

flushing during shutdown is important to recover the U & Pu as well as minimizing the waste 

generation. Therefore, dynamic simulation was carried out using in house code SEESPEC for the 1st 

co decontamination (HA) cycle. The effect of varying the time delay for the introduction of aqueous 

feed after starting the organic feed was studied as shown in fig 1.  The starting of the aqueous feed 

immediately after the organic feed shows the highest concentration of Pu(IV) in the organic phase 

outlet. However, the increase in time delay for the introduction of aqueous feed reduces the initial 

peak in the organic phase Pu(IV) concentration as shown in fig 1. During the shutdown of the 

multistage solvent extraction contactor bank, the aqueous feed is cut off first followed by the organic 

feed. The continuation of the organic feed is necessary for the complete recovery of Pu(IV) from the 

aqueous phase as shown in fig 2a. However, the concentration of Zr(IV) in the organic product 

increases during the flushing which is undesirable.  Hence the optimum flushing time for the organic 

feed was estimated using the dynamic simulation.   

Keywords: Reprocessing, Uranium, Plutonium, Solvent extraction, Zirconium, PUREX, Simulation 
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Modelling and Simulation of Bio-Drying of Municipal Solid Waste Under Different Aeration 

Rates 
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NIT Trichy, TamilNadu 

*Presenting Author: ravisrinagar12345@gmail.com 

Abstract: 

The problem of efficient disposal of municipal solid wastes has been puzzling humans after the 

industrial revolution. Moisture laden solid waste around 60-70% (by wt) has become one of the major 
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hurdles in the field of waste to energy conversion technologies. It is necessary to get rid of excess 

moisture present in the solid waste using hybrid technological pathways namely bio-drying in which 

the heat generated by inherent microorganisms in the solid waste is used for drying. The performance 

of the bio-drying process is estimated in term of moisture removal by adjusting the air flow rate as the 

primary process control parameter. In the present simulation study, the aeration rate is varied from 

115.2-172.8 m3/d for the developed mass balance model which integrates 18 first-order ordinary 

differential equations for a single layer by applying the first principles based on process kinetics. The 

simulation is carried out using Simulink software in MATLAB R2022a interface. The predicted final 

moisture content in the waste is found to reduce from 28.62% to 16.99% for the selected input range 

of aeration rates 115.2-172.8 m3/d which is fixed based on the experimental studies. From the 

predicted results, the optimum value of aeration flow rate is 172.8m3/d which provides a final 

moisture content of 16.99%, since this is the minimum value required for the survival of 

microorganisms in municipal solid waste. The predicted output was compared with literature data and 

found to fit well. 

Keywords: Municipal solid waste, Bio-drying, Aeration rate, Modelling 
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Cost Analysis of the Liquid Organic Hydrogen Carrier (LOHC) Dehydrogenation System 

Nihal Rao, Ashish K. Lele, Vishwanath H Dalvi, Ashwin W Patwardhan 

ICT Mumbai, Maharashtra 

*Presenting Author: che20nu.rao@pg.ictmumbai.edu.in 

Abstract: 

The depletion of conventional resources has diverted global attention to cleaner fuels such as 

hydrogen.  Liquid organic hydrogen carrier (LOHC) has the potential to store and release hydrogen.  

The present study aims to compare the cost of the LOHC dehydrogenation system using the 

dehydrogenation reactor heated using the hydrogen burner and thermic fluid heated by concentrated 

solar power (CSP).  The LOHC used in this system is perhydro dibenzyl toluene and the thermic fluid 

used is the diphenyl ether.  In the LOHC dehydrogenation system, where the reactor is heated using 

the hydrogen burner, the total annual cost of production is based on the inlet feed temperature 

between 523 K – 613 K, constant wall temperature of 623 K and 653 K, hydrogen burner efficiency 

of  60% - 90% and a pressure of 1.2 bar.  For the reactor heated using the thermic fluid from the CSP, 

the total annual cost of production is based on the inlet feed temperature between 563 K- 633 K, inlet 

jacket temperature of 663 K and 673 K, the direction of the thermic fluid and reactant, i.e., co-current 

and counter-current, and a pressure of 2 bar.  The total annual cost is lowest in the case of the 

dehydrogenation reactor heated using the hydrogen burner with an inlet feed temperature of 613 K,  

wall temperature of 623 K and hydrogen burner efficiency of 90%.  

Keywords: LOHC, perhydro dibenzyl toluene, hydrogen burner, concentrated solar power (CSP), 

costing, simulation 
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Modelling of CO2 Conversion and Capture Techniques Using Aspen PLUS 

Selva Kumara Raja K,AnanyaMunnangi, Karthikeyan C, Anand Kumar P 

IIT Madras,Chennai, Tamil Nadu 

*Presenting Author: karthikeyanchemz@gmail.com 

Abstract: 

Progressively in day-to-day life the amount of Carbon dioxide emission into the atmosphere is 

increasing, thereby increasing the carbon footprint. It has become a serious issue seeking our attention 

at the moment. The carbon dioxides capture and conversion can be a solution to this issue, which is a 

process where large amounts of carbon dioxide are captured from various sources using different 

capture techniques and later converted into useful products. This work focuses on analyzing and 

comparing different carbon dioxides capture techniques and finding the most effective captures 

technique of all. This work also focuses on converting the captured CO2 into methanol; analyze the 

methanol production plant by making changes in the physical, thermodynamics and kinetic properties 

of the process and finding the efficient process condition. Sensitivity analysis was carried out on 

different CO2 capture techniques like, post combustion capture, pre combustion capture, oxy-fuel 

combustion technique, direct air capture method, chemical looping method and downstream to 

conversion of methanol from carbon-dioxide capture to find the effect of different parameters like 

pressure, temperature, energy requirement and other properties on the amount of CO2 captured and 

methanol conversion. The most effective CO2 capture and the methanol plant were then fitted into a 

thermal power generation plant, which is run by coal in an attempt to achieve zero discharge. The 

ASPEN PLUS software was used to simulate the problem. 

Keywords : Carbon footprint; Carbon dioxide; ASPEN PLUS; Methanol; Coal; Zero discharge 
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Evaluation of Decline Curve Models for Production Forecasting in Unconventional Gas 

Reservoirs Using Matlab 
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Sayani 

Jawaharlal Nehru Technological University Kakinada, Andhra Pradesh 

*Presenting Author: profkvrao@gmail.com 

Abstract : 

Decline Curve Analysis (DCA) method is the simplest for predicting the production rates over the 

time, based on the production history data from oil and gas reservoirs. Several modified DCA models 

have been proposed to forecast the production from tight and unconventional reservoirs.  In this 

investigation, five DCA models, namely, Stretched Exponential Decline Production Decline (SEPD) 

model, Logistics Growth Model (LGM), Duong’s Model, Power Law Exponential Decline (PLE) 

model and a modified ARP’s model, are studied to forecast the production performance of an 

unconventional dry gas reservoir.  Each model has its own parameters and equations. The production 

history of a horizontal well flowing from the reservoir for 480 days is used to evaluate the models 

with the main objective of selecting the best applicable model/s in term of simplicity of application, 

degree of fit and accuracy of Estimated Ultimate Recovery (EUR) calculation. A MATLAB program 

is employed to regress the data to obtain the model parameters and predictions. The results indicate 

that the Duong’s decline curve model forecasts better future production performance for the 

unconventional dry gas well compared to the other four models.  

Keywords: Decline Curve Models, Production Forecasting, Unconventional Reservoirs, Model 

Parameters, MATLAB Program.  
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Development of Advance High Energetic Co-Crystal  

Gunjan Grover, Anupama Thakur, Shallu Gupta, Dinesh Pal 

Punjab University, Chandigarh 

*Presenting Author: grovergunjan1996@gmail.com 

Abstract: 

High energetic materials are the compounds which are capable of releasing vast amounts of chemical 

energy stored in their molecular structures in an almost instantaneous reaction. CL20 

(hexaazaisowurtzitane) is one of the most powerful high energy material available commercially, 

although concerns are over its high sensitivity towards detonation. To reduce its sensitivity without 

compromising its performance, co-crystallization is an effective approach to tune its physicochemical 

properties. In the present study, co-crystals of CL-20 with cyclotetramethylenetetranitramine (HMX) 

were prepared. HMX is a powerful nitroamine high explosive but less sensitive than CL-20. The co-

crystals were prepared using nozzle spray method. The required nozzle was module in 3D solid works 

with respect to defined dimensions and diameter to obtain desired particle size of the co-crystals. The 

obtained co-crystals were characterized by Scanning Electron Microscope (SEM), Particle Size 

Distribution (PSA) and X-ray diffraction (XRD) analysis. The results demonstrated that the size of 

synthesized co-crystals have correspondence with the size of co-crystals from moduled nozzle. PSA 

shows the distribution of particles between the range of 0.7-6 microns with D(50) as 3.5 microns. 

Peaks of the XRD show the relevant interaction between the CL20 and HMX confirming the 

formation of the co crystal from the nozzle spray method.   

Keywords: high energetic material, cl20, hmx, nozzle  
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Modelling and Simulation of Temperature Control System for A Composite Propellant Mixer 
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*Presenting Author: ankitdeval185@gmail.com 

Abstract: 

Vertical planetary mixers are most common mixers employed in processing of highly viscous slurry. 

They operate at low velocity which is favourable for highly viscous mixing operations. It is for the 

same reason that planetary mixers are found to be widely used in solid propellant production plants. 

The large size of agitators ensures that adequate bulk circulation is provided in viscous fluid. A 

widely known problem associated with such fluids is that they provide very little or no natural 

convection. The heat transfer from the mixer bowl water jacket to bulk is provided by forced 

convection with the help of large agitator blades. The propellant temperature is a critical parameter in 

propellant processing which must always be maintained at desired levels. Designing a temperature 

controller for propellant mixers has been a challenging task due to complexities involved. In this 

study, a mathematical model has been developed to find optimum controller design parameters and its 

simulated response has been represented graphically using a modelling tool. 

Keywords: Vertical planetary mixer, Propellant, Mixing, Process control, MATLAB 
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Modelling of the Electrocatalytic Reduction of CO 2 to Syngas in COMSOL 

Girish Agarwal,Karan Malik 

Department of Chemical Engineering, Rajiv Gandhi Institute of Petroleum Technology, Uttar Pradesh 

*Presenting Author: 20ce3012@rgipt.ac.in 

Abstract: 

The increase in atmospheric carbon dioxide levels has led to global warming, leading to many global 

problems. Many Indian cities are facing the adverse effects of global warming. Worldwide efforts are 

being made to reduce CO2 emissions. One way to mitigate atmospheric CO2 is to utilize it as raw 

material for producing green fuel and many petrochemical products using renewable energy sources. 

Electrocatalytic conversion of CO2(ECC) into hydrocarbons is onesuch method. However, there are 

many challenges associated with ECC. In this work, the experimental setup of ECC was modelled 

using COMSOL Multiphysics®. Here a 2D geometry is studied for the direct gas phase ECC. This 

model considers thermodynamics, kinetics, species transport and mass transport. Faradaic efficiency 

and current density values at different applied potentials are taken from the literature for the 

simulation. This study aims to understand the effect of increased pressure, different functional groups 

in the membranes and cell configurations on various transport processes occurring inside the cell.   

Keywords : Electrocatalytic Reduction, COMSOL Multiphysics, Faradaic efficiency, current density  
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Comparative Study of Reverse Flow Reactor and Plug Flow Reactor Using Multi-Criterion 

Optimization 
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Abstract: 

A reverse flow reactor (RFR) has been shown to significantly improve process criteria such as overall 

conversion and the product yield compared to a plug flow reactor (PFR). In this work, we have 

conducted a comparative analysis of the RFR and PFR using a multi-criterion optimization approach. 

The multi-criterion optimization was carried out using an evolutionary algorithm, namely non-

dominated sorting genetic algorithm (NSGA-II). The optimization variables used for the optimization 

study are Damkohler number, switching time, and inlet concentration. The comparison of the 

performance of the two reactors is shown using the optimal Pareto fronts. Our result shows that the 

product yield obtained from RFR is significantly higher than that from PFR. We further observed that 

the Damkohler number in RFR was also observed to be relatively low compared to the PFR. Thus, the 

reactor volume required to achieve a specific yield or conversion in RFR is observed to be less than 

that in PFR.  

Keywords: Reverse flow reactor; plug flow reactor; NSGA-II, Pareto optimality; multi-criterion 

optimization 
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Study of Permeation Characteristics of H2O, O2 and CO2 in Poly (Lactic Acid) and in Their 

Composites: A Molecular Dynamic Simulation Approach 

Pooja Singh,ParulKatiyar, Harinder Singh 

MNNIT Allahabad,Prayagraj 

*Presenting Author: pooja.2021rcl02@mnnit.ac.in 

Abstract: 

The accumulation of single use plastics (SUPs) in landfill or discarded in water body and 

contamination of harmful chemicals from waste plastics to environment is escalating every day. 

Minimizing the use of SUPs and environmental safety are the major concerns in recent years. Food 

packaging items have a significant contribution to the production of single use plastic (SUPs), and it 

is approximately 46% of total plastics waste generated from various sources.  Polylactic acid (PLA) is 

introduced as a promising alternative to conventional plastics for food packaging applications. Being 

biodegradable, non-toxic, having better mechanical strength, and easy processability PLA is suitable 

for various food packaging applications. But high permeability to the water vapour and air restricts its 

use because it affects the quality of packed food. Generally, food items are packed appropriately to 

avoid spoilage due to the growth of microorganisms or enzymatic degradation. Which occurs due to 

interaction of food items with oxygen (O2), water vapour (H2O), and carbon dioxide (CO2). In this 

work, permeability of H2O, O2 and CO2 from short chain containing PLA matrix were studied 

through molecular dynamics simulation. This model seeks to provide insights into the diffusion and 

permeation coefficient of PLA for several small molecules. Barrier properties and mechanical 

strength of polymers are important factors that must be considered while molding for any packaging 

applications. This theoretical approach is dedicated to validate the experimental results of diffusion 

and permeation coefficient of PLA mentioned in various published articles. 

Keywords : Molecular dynamic simulation, Single use plastics, Permeability, food packaging 
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Abstract: 

The deployment of organic semiconductors promises countless new applications such as organic field 

effect transistors (OFETs), light-emitting diodes (OLEDs), etc. Organic semiconductors have 

attracted great attention due to their advantages of being lightweight, design flexibility, solution 

processability, and lowest toxicity. Present work focuses on studying structure-property relationships 

of metal (chromium (Cr), manganese (Mn), iron (Fe), and copper (Cu)) doped Aminoglutethimide 

(AGT) (3-(4-aminophenyl)-3-ethylpiperidine-2,6-dione) molecular crystals using density functional 

calculations based on the plane wave pseudo-potentials. AGT is used in the treatment of advanced 

breast and prostate cancer. To the best of our knowledge, this is the first study on the phonon density 

of states on pure and metal-doped AGT systems. Calculations are demonstrated by Cambridge Serial 

Total Energy Package (CASTEP) in Material Studio-8. Electronic band structure, Total Density of 

States (TDoS), and Partial Density of States (PDoS) were analysed based on the electronic structure 

of AGT (band gap of 2.428 eV) and metal-doped AGT. A significant transition was observed in the 
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band gap of the crystal after doping Cr and Fe (0.522 eV and 0.261 eV respectively). Optical 

properties showed that AGT and metal-doped AGT were transparent, having a small energy gap and 

maximum reflectivity in the ultraviolet (UV) region. The maximum value of the photon energy-

dependent refractive index of AGT is found to be 2.05, whereas for Cr and Fe doped AGT the values 

are 2.06, and 2.09 respectively.  Given the excellent figures-of merit for semiconductor properties, 

this material is likely to find potential applications in microelectronic devices. 

Keywords :Aminoglutethimide;OrganicSemiconductor;Metal doped molecular 

crystal;Opticalproperties;CASTEP;DFT 
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Abstract: 

Porphyrins are abundant in today's science and technology and are appropriate for a wide range of 

applications due to their stability, redox properties, and photochemical response.  While the 

importance of the novel porphyrin analogs is well known, detailed experimental studies to understand 

all the properties of every novel porphyrinoidsyntheisized would not be feasible.  The objective of the 

research is to study water-soluble N-Confused porphyrin (NCP) derivatives for heavy metal pollutants 

detection in an aqueous medium. Using density functional theory, all theoretical calculations are 

carried out on Gaussian software (16W). The molecular interactions of metalloporphyrin-based 

complexes of N-confused tetraphenyptetraphenyl porphyrin have been studied using DFT with 

B3LYP/Lanl2DZ basis set. NCTPP was chosen for the study specifically due to its distinctive 

features. The binding energy of the complexes and structural features were determined in both the 

aqueous and organic phases. Porphyrin complexes with heavy metal pollutants such as Cu2+, Co2+, 

Zn2+, Hg2+, and Cd2+ were the focus of the study due to their potential to act as a sensor for such 

cations. The results have confirmed that sulfonated NCTPP has metal sensing activity in aqueous 

environments and could be used to identify contaminants in the environment. The selectivity of the 

sensing is also investigated and the results show that Hg2+ cations have the highest selectivity. The 

findings show that the NCTPP sensor has a promising future and should be used to detect heavy metal 

ions, particularly mercury, in the coming years.   

Keywords: confused porphyrin, porphyrin, aggregation, metal-porphyrin complexes, DFT 
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Abstract : 

Long-term contact lens wear reduces oxygen flow to the cornea, compromising its health and 

potentially leading to hypoxia and other corneal dystrophies. The Piggyback contact lens system, 

which is a combination of two lenses is used to stabilize uneven corneal surfaces in the event of 

several disorders. Most models describe oxygen dynamics in the cornea using an unsteady state, 1-

dimensional reaction-diffusion model during contact lens wear. In this study, one such model was 
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modified and implemented to generate time-dependent and spatially varying oxygen tension profiles 

in the human cornea under three conditions for the first time: (i) Piggyback contact lens-cornea 

system, (ii) hypoxic & anoxic cornea, and (iii) corneal swelling (edema). Oxygen tension profiles in 

the Piggyback contact lens systems indicated that the concentration of oxygen reaching the cornea 

was proportional to the contact lens's permeability and the lens arrangement. Furthermore, steady-

state corneal oxygen concentrations were shown to be significantly lower in hypoxic and anoxic 

conditions as compared to the normal oxygenated state. The steady-state oxygen tension profile in a 

swollen cornea was similar to that of the normal cornea since the cornea's oxygen transport properties 

do not change appreciably during swelling. These predictions form the basis for a better 

understanding of the dependence of corneal health on oxygen and facilitate efficient Piggyback 

contact lens design and treatment of corneal disorders. 

Keywords : Human cornea, COMSOL Multiphysics, Oxygen dynamics, Piggyback contact lens, 

Hypoxia, Corneal edema. 
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Abstract: 

The world is moving towards the utilization of gaseous fuel for controlling CO2 emissions. At the 

current time, natural gas is the major gaseous fuel which is being used. This natural gas is transported 

mainly in two forms, liquefied natural gas (LNG) and compressed natural gas (CNG). LNG has a 

wide network across the globe for transportation but faces challenges while distributing at a small 

scale. At the same time, CNG has serious safety concerns, which can be observed from the accidents 

that happened in the last two decades. The solidified natural gas (SNG) formed when natural gas is 

solidified in the ice-like crystalline structure in the presence of water (also known as natural gas 

hydrate) may be proven as a better alternative for this bottleneck.  The present work 

investigated thermodynamic and kinetic studies on SNG formation with pure water and chemical 

promotors. In these experiments, synthetic natural gas containing the required proportion of methane, 

ethane, propane, butane, carbon dioxide, and hydrogen, similar to natural gas, replicates the behaviour 

of commercial natural gas. The modelling study was done using a fundamental model and Artificial 

Neural Network (ANN) based model, which were developed using Matlab R2022. Both models took 

certain input parameters, such as temperature, pressure, time, etc., to predict the natural gas mole 

consumption as an output parameter. In order to find an efficient combination of parameters for scale-

up of the study, an optimization study was performed and primary results were reported here.   

Keywords: gas hydrate, modelling, optimization, artificial neural network, solidified natural gas 
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Indian Institute of Science, Bangalore, Karnataka 
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Abstract: 

Lack of quantitative understanding of the immune response leads to sub optimal treatments. CD8 T 

cell numbers play a critical role in clearing infections. Recently, a study unravelled the role of an 

intracellular protein MYC in determining the proliferative burst. Our aim is to develop a 

comprehensive multiscale model of the immune system, focussing on the proliferation behaviour of 

CD8 T cells that are responsible for killing infected and cancerous cells. The novelty of our approach 

comes from the use of mathematical modelling and principles of chemical engineering, which 

together offer ways of analysis that go beyond the classical biomedical toolkit. We use reaction 

network analysis and dynamical systems theory to reveal the behaviour of individual cells in response 

to external cues. Not only will the different fates associated with individual cells be elucidated but 

also the diversity of fates of a population of cells in response to a given stimulus, arising out of inter-

cell variability, quantified. This intracellular description will then be incorporated into a cell 

population level model to elucidate the overall disease dynamics and the outcomes of intervention.  A 

new, deeper understanding of disease dynamics, the role of the immune system, and the outcomes of 

intervention will emerge, and will potentially lead to new avenues for improving interventions. Our 

network appears to recapitulate the key fates observed experimentally. Independently, we are working 

on a population level model that would use the cell fate decisions as inputs and describe disease 

dynamics. 

Keywords: Multiscale modeling, reaction network, CD8 T cells, proliferation, immune regulation, 

dynamical system 
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Abstract: 

The process of drying involves the removal of volatile solvents from a porous medium, under 

simultaneous heat and mass transfer from the materials. For improvement of the drying process and 

the quality of the product, we need a thorough understanding of the phenomena involved in the drying 

process. However, experimental observations in the porous media are very difficult because of the 

intricate geometry of the porous media. Thus, mathematical models are gaining prominence in the 

simulation of the drying process, of which, the Lattice Boltzmann Methods (LBM) are gaining favour 

due to their ability to incorporate the micro – level effects into the simulation model, while 

maintaining a reasonable computational load. This study aims to use a Shan – Chen representation of 

the Lattice Boltzmann Model to simulate convection – diffusion drying of a porous medium. This 

study also aims to study the micro – scale effects occurring inside the porous medium, and the effects 

of said effects on the overall drying kinetics of the porous medium. Also, this study aims to emphasise 

the advantages of using LBM as a simulation technique for the drying process for a porous medium. 
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Abstract: 

Flow of high concentration slurry erodes the inside wall of the conveying pipe/elbow.  The elbow is 

subjected to high wear rates due to hydrodynamics inside the elbow and presence of solids in the 

flow.  The present work discusses the wear patterns inside 90o elbows in horizontal orientation 

subjected to highly concentrated Newtonian slurry flow.  The flow field inside the pipe and elbow is 

modelled using the continuum mechanical approach.  Each phase (liquid and solid) is considered as 

co-existing, penetrating continuum that exchange mass and momentum with each other.  Suitable grid 

is selected after performing grid independent tests.  From the experimental validation studies, it was 

found that the erosion wear in elbows qualitatively follows the friction power variation along the 

elbow walls.  It is concluded that friction power is a good approximation of understanding erosion 

wear pattern in elbows for dense slurries. 

Keywords: Computational analysis, erosion wear, elbows, high concentrated slurry, friction power 
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Abstract: 

Evacuated tube solar collectors (ETSC) are being widely used in industrial heating of water and air.  

Several experimental set ups have utilized the ETSCs in heating air.  However, very limited works are 

available on modelling and simulation of air heating using the ETSC.  In this work, modelling and 

simulation of the ETSC in air heating is reported at various mass flow conditions and collector angles 

of the ETSCs.  A thermosyphon type ETSC have been analysed. This numerical study is aimed to 

assess the thermal performance of the ETSC for different collector angles and different mass flow 

rates. The research model is validated against existing computational research. The Boussinesq 

approximation was used to study the thermal and hydraulic states of the collector to determine the 

best possible tank outlet temperature. The results show that for a configuration of 0.0001 kg/s mass 

flow rate and 15° collector angle, the maximum air temperature at the outlet of the solar collector 

manifold is recorded 

Keywords : Modelling, simulation, ETSC, solar air heating, collector angle 
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OP/MSP/143 

Optimization of Production Rate to Improve Recovery from an Inverted Five-Spot Pattern in 

Heterogeneous Reservoir 

Rupak Bhowmik, Anugrah Singh 

Research Scholar, Guwahati, Assam 

*Presenting Author: rprupak@iitg.ac.in 

Abstract: 

Improvement of the ultimate recovery of crude oil from a petroleum reservoir is critical to meet the 

growing energy demand of the World. Many secondary methods have been developed to improve 

recovery, and water flooding is one of the most widely used and economically reliable secondary 

recovery methods. The success of water flooding depends on how efficiently it can sweep the crude 

oil remaining in the reservoir. Over the past few decades, extensive research has been done on water 

flooding to improve production efficiency by selecting well patterns and configuration, controlling 

injection well and rates, changing the location of wells, and smart water flooding. However, to our 

knowledge, there is no study to see how the production rate variation affects recovery efficiency by 

keeping injection rates constant. Also, in the oil field, the demand and supply of crude oil are dynamic 

due to pricing and production cut. Production optimization may help cut or increase production 

without affecting the overall recovery of the process. This study reports optimizing production rates 

for the maximum recovery factor considering low water cut and high net present value (NPV). We 

have used MATLAB Reservoir Simulation Toolbox (MRST) to solve the governing equations in a 

heterogenous petroleum reservoir, and we have used a Machine Learning algorithm to optimize and 

train the synthetic data. A case study with different configurations of production flow rates shows 

how the variation of production flow rate affects the reservoir's overall recovery. 

Keywords: Heterogeneous media, Reservoir simulation, Waterflooding, Optimization, Recovery 

factor, Machine learning 
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Enhanced Temperature Control of CSTR Using Harris Hawks Optimization Algorithm 
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*Presenting Author: sivaramakrishna@gvpce.ac.in 

Abstract: 

Continuous Stirred Tank Reactors (CSTRs) are the most important element in the chemical industry. 

They are characterized by their complexity and nonlinearity. Investigations on continuous hydrogen 

production using stirred tank reactors (CSTRs) are common. Since chemical processes are either 

exothermic or endothermic, energy must either be withdrawn from or added to the reactor in order to 

maintain a steady state temperature. In this paper, the control problem of an ideal CSTR system is 

considered. Harris hawks optimization (HHO) is implemented for temperature control. The controller 

gains are optimally tuned by minimizing the integral square error as an objective function. The 

validity of the proposed algorithm is verified using MATLAB simulations.  

Keywords: CSTR, closed loop control, Harris hawks optimization, Temperature  Control 
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APPLICATION OF NEURAL NETWORKS IN CHEMICAL PROCESSES (NN) 

OP/NN/101 

Modelling and Control of Quadruple Tank System Based on Recurrent Neural Networks 

N. Rajasekhar,K. Kumaran Nagappan, T.K. Radhakrishnan, N. Samusdeen 

National Institute of Technology - Tiruchirappalli, Tamil Nadu 

*Presenting Author: nagabhushanamgarirajasekhar@gmail.com 

Abstract: 

The quadruple tank system consists of four interacting tanks and can switch between minimum and 

non-minimum phase behavior with changes in operating conditions of pump valves and is considered 

as a benchmark control problem. In the present study, a Long-Short Term Memory (LSTM) network 

is designed for the benchmark quadruple tank system based on the model-based control framework. 

Random input-output sequences are generated from the white box model of the quadruple tank system 

to train a LSTM network model. The LSTM network is tuned by adjusting its hyperparameters such 

as number of hidden layers, hidden units and epochs to minimize the prediction error on the test data. 

The trained model is cross validated both during and after training to avoid overfitting. Once a 

reasonably reliable model is obtained, another LSTM network is trained for use as a controller. The 

features are augmented with white noise and utilized for training. The network architecture is 

constantly modified till the controller is able to track the test setpoints with minimum error. This 

procedure is repeated with a Gated Recurrent Unit (GRU) network and the servo and regulatory 

response of both the network models and controller are evaluated in terms of standard performance 

metrics such as Root Mean Squared Error (RMSE), Integral Squared Error (ISE) and Control Effort 

(CE). The impact of the nature of neural network on the controller performance is studied and it is 

observed that controller designed based on GRU is found to perform better than that designed based 

on LSTM network.  

Keywords: Quadruple tank system, Long-Short Term Memory Network, Internal Model Control, 

Gated Recurrent Unit, Recurrent Neural Network 
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Kinetic Study on the Microwave-Assisted Synthesis of Propyl Benzoate Using Amberlyst-15 
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BATU, Lonere,Mangaon,Raigad, Maharashtra 

*Presenting Author: yykarkare@dbatu.ac.in 

Abstract: 

 Last two decades, the microwave irradiation (MWI) tool has been applied to intensify different 

chemical processes. Fisher esterification is a reversible endothermic process that leads to the 

formation of propyl benzoate with suitable reactants. Conventionally, this endothermic reversible 

reaction is low-paced and proceeds in the presence of an acid catalyst. MWI technique timely (25 

min) leads the reaction and alters the process response. In line with this, the ion exchange resin 

(Amberlyst-15) has opted to overcome the setback of a homogenous catalyst. The process conditions, 

viz. process temperature(97°C), the molar proportion of reactant(1:10), catalyst loading(15 wt%), and 

null moisture content, have been optimized against reaction conversion(46.3%) by the one-factor 

method and then further modeled by a neural network. Additionally, the kinetic part was then 

revealed by applying various thermodynamic models. 

Keywords : Microwave intensification, Propyl-benzoate, Ion Exchange resin, Kinetic modelling, and 

Neural Network. 
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OP/NN/104 

Optimization of Sour Water Stripping Unit Using Artificial Neural Network-Particle Swarm 

Optimization Algorithm 

CharulathaG,Gunasekar T, Barath G, Arun Prem Anand N. 

Sri Venkateswara College of Engineering,Chennai,Tamilnadu 

*Presenting Author: 2020ch0239@svce.ac.in 

Abstract: 

In the process of petroleum refining, the aqueous solution containing volatile weak electrolytes, such 

as hydrogen sulfide, ammonia, carbon dioxide, and pollutants, such as phenolic cyanide and oil 

discharged from downstream units, are collectively referred to as sour water. Sour water stripping can 

treat the sour water produced by crude oil processing, which has the effect of environmental 

protection, energy saving and emission reduction. This paper aims to simulate the sour water stripping 

process using ASPEN PLUS, collect data for ANN models from simulation results and reduce the 

energy consumption of the process utilizing the Particle Swarm Optimization (PSO) algorithm. 

Firstly, a basic model of ANN is established and the optimal model is determined by using MATLAB. 

The sensitivity analysis by Sobol method gives the first-order sensitivity coefficients and overall 

sensitivity coefficients of each operating parameter which helps to analyze the operational variables 

having influence on operation of sour water stripping system. Then, the PSO algorithm is used to 

optimize these operational variables of the sour water stripping unit for energy consumption. After 

multiple iterations of  the PSO algorithm, the optimal system energy consumption is obtained. In 

addition, the optimum cold/hot feed ratio, sideline production position, tower bottom pressure, hot 

feed temperature, and cold feed temperature are obtained. Compared with the value before 

optimization, the energy consumption of the  system is reduced by 16.97%, which shows that the 

energy-saving effect is very significant.  

Keywords: Sour Water Stripping, Artificial Neural Network, Particle Swarm Optimization, ASPEN 

PLUS, MATLAB 
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Neural Network Modelling and Sensitivity Analysis of Lean-grade Iron Ore Beneficiation 
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*Presenting Author: akajitakumari@gmail.com 

Abstract: 

Neural networks are a set of algorithms designed to recognise patterns which predict the results with 

substantial accuracy. In this study, the Gradient-Descent (GD) technique has been used to train the 

networking algorithm. Training algorithm utilizes backpropagation methods to calculate and optimize 

the minima function gradient. The least possible error is normally obtained by continuously updating 

the function gradient. ‘Bayesian Regularization’ (BR) approach has been used to enhance the 

generalization of the model and ‘LOGSIG’ has been used as transfer function. ‘MAPMINMAX’ 

function was utilized to normalize the variables and ‘Mean Absolute Error’ was used as performance 

function to check the efficacy of the neural network.  In this investigation, experimental and 

modelling approach have been implied to study the hydrodynamic and separation performance of 

lean-grade BMQ iron ore particles in Liquid-solid fluidized bed separator (LSFBS). Liquid-solid 

fluidization method has been used for the experimentation, where segregation and separation of 

valuable minerals from gangue particles is generally accomplished by applying a flowing fluid 

upwards through the particles-filled column. Neural network modelling with given functions has been 

applied to model the fluidization process using Gradient-Descent algorithm. Coefficients of 
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determination obtained for various response variables i.e., grade (R2 = 0.9469), recovery (R2 = 

0.9896) and separation efficiency (R2 = 0.9487) suggest that predicted values are in close range to the 

experimental values and an optimum fit of the developed model with the fluidization process. 

Keywords: Neural network modelling; Gradient-Descent algorithm; Sensitivity analysis; Liquid-solid 

fluidized bed separator; lean-grade BMQ iron ore. 

 

NOVEL SEPARATION PROCESSES (NSP) 

OP/NSP/101 

Study of Uranium Recovery from Raffinate using TBP as Extractant through ELM Technique 

PritomSharma,Ankur Agrawal 

Bhabha Atomic Research Center,Mumbai 

*Presenting Author: pritamsharma02@gmail.com 

Abstract: 

Emulsion Liquid Membrane (ELM) technique is a very promising technique for recovery of Uranium 

(U) from Raffinate produced during Uranium refining. The liquid membrane was made by diluting 

extractant Tri Butyl Phosphate (TBP) in kerosene in presence of surfactant SPAN 80. The internal 

phase of liquid membrane was made by Aq. Sodium Carbonate (Na2CO3). Raffinate was then mixed 

with emulsion at different agitation rates. Demulsification of emulsion was carried out and the organic 

and aqueous phases were allowed to separate in a separating funnel. The effect of various parameters 

like internal phase base solution concentration, agitation rate, surfactant concentration etc. on 

recovery of “U” were studied. It was found that at 9% (v/v) surfactant concentration, 0.75 M Na2CO3 

concentration and 50 RPM maximum recovery of “U” was obtained. 

Keywords: ELM, Uranium recovery, TBP, SPAN 80, Sodium Carbonate 
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Cross-flow Micellar Enhanced Ultrafiltration for Simultaneous Removal of Crystal Violet and 

Methylene Blue from Aqueous Solution: Threshold Flux and Critical Flux  

Varun Upadhya,Hari Om Hari, Biswajit Sarkar 

GGS Indraprastha University, Dwarka, Delhi, India 

*Presenting Author: bsarkar@ipu.ac.in 

Abstract: 

Cross-flow micellar-enhanced ultrafiltration (MEUF) was explored using a 10 kDa PES flat sheet 

membrane and sodium dodecylsulfate (SDS) as an anionic surfactant for simultaneous removal of 

crystal violet (CV) and methylene blue (MB) from an aqueous dye solution. In order to obtain stable 

and high permeate flux in any MEUF process, the knowledge and understanding of threshold and 

critical fouling conditions are very important. In the present study, the threshold and the critical 

operating conditions were experimentally determined. Also, the effect of operating transmembrane 

pressure (69-552 kPa) was investigated on the process throughput, dye removal efficiency and 

membrane fouling. A square wave pressure ultrafiltration method was used to determine the 

reversible and irreversible membrane fouling. The threshold pressure and flux were found to be 207 

kPa and 55.5 L/m2 h, respectively. At and below this threshold flux, the membrane fouling caused by 

mainly dye adsorption was almost constant and irrespective of permeate flux, while above it, the flux 

started declining with increasing permeate flux mainly due to increase of reversible fouling. The 

critical pressure and critical flux were found to be 414 kPa and 94.5 L/m2 h, respectively. Above this 

critical flux, the permeate flux declined significantly with increasing permeate flux (or 

transmembrane pressure) due to both reversible and irreversible fouling. At critical operating 
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condition, the removal efficiency of MB and CV were 99% and 99.8%, respectively, with MB (30 

mg/L), CV (30 mg/L), and NaCl (170 mM) in the feed dye solution (pH: 8) using 10 mM SDS. 

Keywords: Micellar-enhanced ultrafiltration, Crystal violet, Methylene blue, Membrane fouling, 

Critical flux, Threshold flux 
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Abstract: 

Fats and oils consisting of triglycerides on aqueous-hydrolysis at high temperature and pressure 

conditions produce fatty acid mixtures (as top product) and glycerol (as bottom product) in industrial 

practice. These fatty acid mixtures when separated as an individual are known for their importance in 

Oleochemical industries. Crystallization is an efficient method for fatty acid separation. The principle 

behind this research work is mainly based upon the difference in melting point and solubility of 

individual fatty acids for ease of separation, and crystallization process. Through these processes, it is 

possible to obtain an eco-friendly & green route to separate soluble & insoluble impurities in a single 

step from the crude mixtures. A novel ionic liquid-based co-solvent is considered for enhanced 

recovery of the fatty acid components. The outcome of this technical work is to potentially recover 

individual fatty acids such as Myristic, Palmitic, Oleic and Linolenic from crude fatty acid mixture 

respectively thus, resulting in value-added products. The mathematical modeling approaches are used 

to identify size, shape, crystal size distribution and optimization for the Batch process of 

Crystallization encountered using real-time experimental results. 

Keywords: Crystallization, Fatty acid, Freezing Point Depression, Mathematical Modelling. 
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Study of Permeate Flux and Rejection of Sodium Lignosulfonate Across Surface Modified 

Ultrafiltration Membrane with Graphene Oxide Nanoparticles and Single Walled Carbon 

Nanotubes 
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*Presenting Author: kp3304@gmail.com 

Abstract: 

This paper addresses preparation of surface modified UF membrane with enhanced permeate flux and 

rejection properties using nanoparticles. The Graphene Oxide (GO) Nanoparticles were synthesized 

by Modified Hummer’s method. Membranes were characterized with Scanning electron microscopy 

(SEM), FTIR and contact angle. Single Walled carbon Nanotubes (SWCNT) were commercially 

purchased. The prepared Ultrafiltration membrane was studied using model feed solution of Sodium 

Lignosulfonate (SLS) and DI water by conducting the filtration experiment at different Trans 

membrane pressure and feed concentrations. The maximum permeate flux for SWCNT-PES 

membrane was 20.3 × 10-6 m3/m2.s and GO-PES membrane which was 18.2 × 10-6 m3/m2.s. The 

UF membrane modified with SWCNT showed better permeate flux and rejection of SLS than UF 

membrane modified with GO nanoparticles. The rejection of the membrane increased significantly 
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due to the presence of Graphene Oxide nanoparticles and SWCNT. It was noticed from the 

experimental data that the permeate flux for the surface modified membrane decreased with time at 

different trans membrane pressure as concentration of SLS increased from 1 gm/lit to 16 gm/lit. The 

permeate flux for SWCNT-PES membrane decreased by 13.24 % compared to GO-PES membrane 

permeate flux which decreased by 13.33 %. The concentration of SLS in permeate stream was 

measured by UV-Vis Spectrophotometer. The percentage rejection for SWCNT-PES membrane was 

found to be 99.7% while for GO-PES membrane was found to be 99.2 %. The results obtained in the 

present work could be useful for possible scale up of the process for commercial application. 

Keywords : Ultrafiltration, Nanoparticle Layer, Graphene Oxide Nanoparticles, Single Walled 

Carbon Nanotubes, Sodium Lignosulfonate, Membrane 
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Preparation and Characterization of Synthesized Novel Hybrid Membrane (PVDF-PTFE) and 

its Application in Ethanol Separation using VMD 
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Abstract: 

Vacuum membrane Distillation (VMD) is one of the best most promising method for the treatment of 

binary mixture of ethanol and water. Low concentration of the binary mixture of ethanol-water (5-

20% v/v) was treated. The effect of operating parameters such as feed temperature (35-50°C), feed 

concentration (5-20 %, v/v), feed flow rate (3-6 LPM) and vacuum pressure (500-700mmHg) were 

chosen. The synthesized plain (PVDF) membranes and hybrid (PVDF-PTFE) membranes were 

characterized in terms of its contact angle(78-107º), pore size(0.16-0.20µm), membrane 

thickness(107.81-137.43 µm) and   porosity (52.31-67.66), and compared for base polymer(PVDF) 

and co-polymer PVDF:PTFE (14:0, 14:1.0, 14:1.5, 14:2.0). The performance of the system was 

investigated in terms of ethanol flux and separation factor. The ethanol flux and separation factor 

obtained were in the range of 2.31-6.83kgm-2h-1 and 2.69-6.60, respectively. 

Keywords: Concentration, Ethanol, pore size, polymer, ethanol flux, separation factor 
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Abstract: 

Absorption technologies represent one of the most commercially ready technologies for Carbon 

dioxide capture. Solvent selection is the critical consideration in absorption capture technology. The 

micro porous membrane acts as a fixed interface between the gas and the liquid phase without 

dispersing one phase into another that offers a flexible modular and energy efficient device. The gas 

absorption process using membrane can offer a high selectivity and a high driving force for transport 

even at low concentrations compared to traditional process.  Membrane contactor system was 

designed, fabricated and assembled for carbon dioxide capture from mixture gas. Performance of 

MEA and Blend-1, Blend-2 and MEA+TETA (Tri-Ethylene-Tetra-Amine) was studied. The flow rate 

of gas was varied from 2 to 10 LPM and liquid flow rate was varied. The solvent temperature was 

varied from room temperature to 55oC temperature. The result was good for Blend 1 and Blend 2 

system. The solvent and gas pressures were varied from 1 to 6 bars at higher pressures also absorption 
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was good. Nearly 85% CO2 was absorbed. Concentration of potassium carbonate was varied at higher 

concentration absorption was good. The percentage of CO2 absorption is more for Blend solutions 

compared to MEA system at different solvent temperatures and different gas and solvent pressures. 

MEA system was giving good results at room temperature compared to high temperatures and up to 3 

bar gas and solvent pressures absorption was nearly 90% But in Blend systems absorption was good 

even at 35 oC temperature and up to 4 bar gas and solvent pressure. 

Keywords: Membrane contactor, MEA, Carbon dioxide capture, TETA 
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Functionalized Multi-Walled Carbon Nanotube Thin-Layered Hollow Fiber Membrane for 

Enantioselective Permeation of Racemic β-Substituted-α-Amino Acids 
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*Presenting Author: mgogoi111@gmail.com 

Abstract: 

The membrane-based chiral separation process can be influenced by the use of functionalized 

nanoporous materials with high aspect ratio, outstanding selectivity, superior thermal and chemical 

resistance. The field of membrane-based separation can be greatly impacted by the use of carbon 

materials with good selectivity and resilience. For the enantioseparation of 'substituted' amino acids, a 

hybrid polysulfone multi-walled carbon nanotube Hollow Fiber (HF) membrane was created. The 

interfacial polymerization of D-tryptophan with carboxylated multi-walled carbon nanotubes and 

trimesoyl chloride was used to create a thin film nanocomposite (TFN) membrane. Through sorption 

and permeation studies, the membranes' enantioseparation ability was shown. The chiral probe D-

tryptophan adsorbed the D-isomer and passed the L-isomer through the membrane when a racemate 

solution was passed across cross-linked membranes. The maximum temperature at which membrane 

thermal stability was attained was 610 °C. The membrane permeation tests were adjusted by changing 

the flow rate of 25 ml/min while varying the duration, feed concentration, operating pressure, and 

temperature. Additionally, data showed that the D-isomer preferred to adsorb as a result of three-point 

contact, producing enantiomeric excess values of (99 ± 0.4) %. Additionally, it has shown that it is 

possible to build highly repeatable HF membranes with sophisticated control over their pore sizes and 

permeation processes in order to recycle various high-valued chiral pharmaceuticals from 

pharmaceutical wastes using HF membranes. These were attributed to the addition of FMWCNT 

composite, which can function as a reactive site to boost the enantioselectivity by improving the 

performance of chiral selectors.  

Keywords: Chiral Separation, DOPA, Tyrosine, Threonine, Tryptophan 
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Cellulose Acetate Blended Poly (Vinylidene Fluoride) PVDF Membrane with Ionic Liquid and 

Their Hydrophilicity Measurement for Treatment of Textile Industry Waste 

Hrishikesh Sarmah,Swapnali Hazarika 

CSIR-North East Institute of Science and Technology,Jorhat, Assam 

*Presenting Author: hrishikeshsarmah22@gmail.com 

Abstract: 

Polymeric membranes have a considerable impact on the agro-food industry, water treatment, 

industrial waste feed, textiles, and the removal of contaminants from freshwater. Better procedures 

and treatments for concentrating waste sources and lowering pollutants from industrial wastewater are 

offered by membrane-based treatment. Poly (vinylidene fluoride) (PVDF) and its derivatives are 

among the base membrane materials that have attracted a lot of engineering interest in water and 

wastewater treatments due to their excellent thermal and chemical stability in aqueous environments, 

good mechanical durability, and engineering processability. Due to its favourable interactions with 

several hydrophobic foulants, including bacteria and protein in w wastewater, the PVDF membrane's 

surface is often very hydrophobic and hence extremely sensitive to membrane organic fouling. 

Numerous attempts have been undertaken over the past decade or two to enhance the hydrophilicity 

and antifouling characteristics of the PVDF membranes. PVDF membrane was developed combined 

with 1-hexyl-3-methylimidazolium tetrafluoroborate and polyethylene glycol as additives, together 

with cellulose acetate (CA) and ionic liquid (IL). The sessile drop method was used to calculate the 

contact angle for each membrane. It was shown that the membranes became hydrophilic as a result of 

the addition of CA and IL. The lowest contact angle ever observed was 57°, suggesting that the 

concentration ratio of both CA and IL plays a critical role in enhancing the hydrophilicity of the 

membrane. The membrane has undergone testing for the treatment of textile industry waste water, and 

significant dye rejection results were seen. 96% of dye samples were found to be rejected. 

Keywords: Polymeric membranes, wastewater, hydrophilicity, cellulose acetate, ionic liquid 
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Abstract: 

The separation of biomolecules via membrane separation methods has been the subject of ongoing 

research [1]. As a result, functionalized clay-based nanomaterials were prepared to fabricate 

polyamide nanocomposite membranes. The fabrication of membranes was accomplished by the 

interfacial polymerization (IP) procedure [2, 3]. The IP technique used different amounts of 1-butyl-3-

methylimidazoliumchloride functionalized clay as 0.15 wt%, 0.25 wt%, and 0.45 wt%—and the 

membranes were designated as MFC1, MFC2 and MFC3, respectively. The removal of epicatechin 

(EC), epigallocatechin (EGC), gallocatechin gallate (GCG), epicatechin gallate (ECG), and 

epigallocatechin gallate was examined to determine the membrane's selectivity (EGCG). The order of 

MFC2 rejection efficiency was EC<EGC<EGG<GCG<EGCG. With 92% rejection efficiency, 

epigallocatechin gallate (EGCG) separation had the greatest separation efficiency. Epigallocatechin 

gallate rejection on the MFC2 membrane was improved at pressures of 6 bar, flow rate of 20 mL/min, 

and feed concentrations of 2 mmol/L. The underlying process was investigated by diverse chemical 
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and morphological characterizations. Furthermore, the membrane was reusable with its excellent 

performance of 98.5% after back washing it with deionized water. 

Keywords: Polyamide, Interfacial polymerization, tea catechin, long term, rejection, flux 

 

 

OP/NSP/110 

Amine Functionalized Nanocrystal Reinforced Nanocomposite Membrane for Selective 

Separation of CO2 over N2  

Prarthana Bora, Swapnali Hazarika 
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Abstract: 

CO2 emission is one of the main factors responsible for global warming and the climate change. The 

main sources of CO2 emission are the natural gas processing industries, petrochemical industries, 

power plants etc. To mitigate this problem CO2 gas is needed to be removed from the process gas 

streams and use for different applications. Different techniques available for CO2 capture are 

adsorption, absorption, molecular sieving, amine dry scrubbing, carbamation and membranes. While 

membrane technology is a most promising technique offering low cost, less energy consumption, 

environment compatibility and large scale processing. Present study has utilized the advantages of 

membrane and nanomaterials together to study their selectivity towards CO2. The use of biopolymer 

‘cellulose’ is a greener approach for synthesizing the cellulose nanocrystal (CNC) followed by amine 

functionalization. Non solvent induced phase separation process is used for membrane preparation 

with water as non-solvent. Polysulfone polymer of 18 wt. % is blended with the amine grafted CNC 

of varying concentration of 0, 1, 2, 3 and 4 wt. % respectively in N-methyl pyrollidone solvent to 

prepare five different membranes. They are characterized via spectroscopic techniques such as FTIR, 

FESEM, XPS, and TGA etc. In performance study of five membranes at 2.5 Kg/cm2 pressure, the one 

with 3 wt. % amine-CNC gives the best result with permeate concentration ratio of 92.9 : 7.1(mole %) 

for CO2:N2. The selectivity of membrane towards CO2 can be explained via formation of 

intermediate carbamide which facilitate the CO2 permeation.  

Keywords : Nanocomposite membrane, gas separation, cellulose nanocrystal, amine 

functionalization, facilitate transport  
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Abstract: 

As chiral compounds make up the living system and display different biological reactions to each 

enantiomer in insecticides and medications, there is a surge in interest in studying them [1]. Two 

enantiomers may exhibit distinct characteristics, and biological systems distinguish between chiral 

intermediates. Using a membrane made from the condensation byproduct of L-alanine and 

glutaraldehyde, the method to increase the enantiomeric excess of racemic mixture of DL-alanine was 

confirmed [2,3]. The chiral moiety on the membrane is L-alanine glutaraldehyde condensation 

product, which is utilised to separate the alanine isomers. The DL-adsorption alanine's patterns onto 
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the condensation product were extensively examined. The Langmuir and Freundlich adsorption 

isotherm models were used to understand the adsorption affinity given as the slope of the linear area 

of the isotherm for a solute [4,5]. The interpretation of adsorption isotherms from the Langmuir, 

Freundlich, and linear isotherms revealed that the Langmuir isotherm provided a superior fit for the 

experimental data. Within 90 minutes, the adsorption achieved equilibrium, and the kinetics were 

consistent with the first order model. Temperature, pH, and the quantity of adsorbent and adsorbate all 

affect the adsorption process. It seems that the capacity of the adsorbate and adsorbent system 

depends on several interactions, such as hydrophobic, dipole-dipole, and hydrogen bonding, that take 

place at the interface of the adsorbate and adsorbent. Using equilibrium data produced at various 

temperatures, the heat of adsorption was calculated using the van't Hoff plot. The resulting L-isomer 

of alanine has a 98% enantiomeric excess.  

Keywords: Adsorption, DL-Alanine, Chiral selector, Isotherm, Enantiomeric Excess. 
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Abstract: 

The preparation of polyvinyl di fluoride (PVDF) hydrophobic flat sheet membranes was investigated. 

Membranes were prepared via the phase inversion process by means of immersion precipitation. The 

membrane formation process was studied at the level dope solution configuration. Scanning electron 

microscopy (SEM) was used to investigate the morphology of the membrane cross sections. Porosity, 

contact angle, tensile strength and crystallinity of the prepared membrane were investigated via 

gravimetric method, sessile drop method and atomic force microscopy (AFM) , ultimate testing 

machine and FTIR respectively. It was discovered that as the polymer concentration increased, the 

formation of the finger-like structure became narrower while dense layer became thicker by SEM 

analysis. Furthermore, with increase in polymer concentration in dope solution the synthesised 

membrane surface became rough and became more hydrophobic in nature shown by AFM results of 

prepared membrane.When polymer concentration  increased from 12 to 22 weight percentage of dope 

solution, porosity of membrane decreased from 68.2% to 53.2 % and surface contact angle increases 

from 79˚ to 110˚. Synthesized membrane were tested on vacuum membrane distillation (VMD)  and 

effect of processes parameters like feed temperature, feed flow rate, vacuum pressure and cooling 

temperature were also studied. This study shows that feed temperature have exponential effect on 

flux, whereas other parameter linearly affect the flux through VMD.  

Keywords: Polyvinylidene fluoride, Hydrophobic, Phase Inversion, VMD, Liquid Entry Pressure. 
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Abstract: 

Annular centrifugal extractors (ACE) are process intensified contactors for extraction and separation. 

Due to small holdup, short residence time this contactor found application in fast reactor nuclear fuel 

reprocessing applications. 4N HNO3 and 30%TBP are the aqueous, organic phases used in nuclear 
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fuel reprocessing. Holdup of the phases is important parameter for the mass transfer between phases. 

Weirs control the flow of liquid in settlers; weir coefficients are required for scale up studies. In this 

work; effect of flow ratios, flow rates and rotor speed on ACE holdup, ACE weir coefficients 

investigated. 

Keywords: ACE, Hold up, Weir coefficient   
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Abstract: 

Rapid industrialization results in the discharge of harmful toxic element directly into water above the 

permissible limit and thereby creating condition of water scarcity around the world. In this context it 

Cr holds position in top twenty contaminants list of hazardous substances. Considering its harmful 

impact on environment the country governments and regulatory organizations are applying strict 

regulation on industries to limit the discharge of Cr(VI) bearing wastewater thereby it becomes 

essential to treat water before discharge. Various existing conventional technologies like adsorption, 

filtration is used for the elimination of but ineffective removal, high chemical consumption are their 

major limitations. In comparison different emergent technologies ion-exchange, electro-dialysis, 

reverse osmosis, are known for their excellent removal capacity they are expensive and complex. In 

contrast, membrane technology fabricated from composite material has the potential to remove heavy 

metal without generating any harmful product. Composite membrane involves immobilization of 

catalytic materials on polymer matrix which enhances the material reusability but also eliminate the 

generation of a secondary pollutant.  In view of this an attempt has been made to conduct an 

experiment to treat Chromium bearing wastewater using bifunctional membrane composed of 

PVDF/TiO2. Performance of the membrane when compared with pristine PVDF membrane shows 

excellent results in terms of separation efficiency, reusability and antifouling property. 

Keywords: Composite, Catalytic, Hazardous, Polymer, Separation efficiency.  
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Abstract: 

Fossil fuels currently supply almost 80% of the world's energy requirements. Compared to burning 

fossil fuels, hydrogen energy has a far less environmental impact and generates simply water as a by-

product. Hydrogen's potential to mitigate global warming and local air pollution makes it a promising 

energy source. Hydrogen is the most plentiful fuel in the world and has the highest energy density per 

unit weight. Henceforth, there has been a rising need for hydrogen-based energy and manufacturing in 

recent years. Numerous methods, like pressure swing adsorption and cryogenic distillation, are widely 

established for hydrogen production and purification. However, in recent years, membrane separation 

techniques have been a  promising option. In this study, we present a variety of membranes that have 

been employed  to isolate hydrogen from its corresponding mixes. Nonpolymeric materials, including 

metal,  molecular sieving carbon, zeolites, and ceramics, have been the primary focus of recent 
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studies. The article compares and contrasts the various membranes used in hydrogen separation 

processes. This study is anticipated to serve as a roadmap for researchers to comprehend  membranes 

used for hydrogen separation. 

Keywords :  Polymeric membranes, inorganic membranes, hydrogen, 
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Abstract: 

The development of a novel membrane is a key goal for researchers working in the area of membrane 

science and technology [1,2]. Herewith we have used a new approach to develop thin-film 

nanocomposite (TFN) membranes for the treatment of heavy-metal contaminated water. The TFN 

membranes were prepared first time by the vapour phase interfacial polymerization (VP-IP) method. 

Diethylenetriamine (DETA) and trimesoyl chloride (TMC) were used as monomers along with 

functionalized titanium dioxide as nanofillers [1]. This method allows the fabrication of TFN 

membranes without any organic solvent which is a greener pathway. The key goal is to remove the 

heavy metals from the wastewater. Different types of membranes were prepared by varying the 

concentrations of incorporated nanoparticles and DETA monomer. Their effect was studied on water 

permeability and heavy metal ions rejection. Results have shown that the TFN membrane prepared 

with 0.2wt% nanoparticle loading exhibited excellent results with pure water permeation up to 27 

Lm-2h-1 along with 77.01% rejection of HgCl2, 83.42% rejection of Pb(NO3)2, 83.77% rejection of 

CuSO4 and 87.03% rejection of Na2SO4 salts [1]. Higher concentrations than the 0.2wt% 

nanoparticles displayed defects on the surface due to agglomeration of nanoparticles resulting in a 

decrease in their performance. Antifouling testing was carried out to measure the longevity of 

membranes. In order, different antifouling parameters like total fouling (FT), flux recovery ratio 

(FRR), reversible fouling (FR), and irreversible fouling (FIR) were calculated. TFN membranes 

(nanomaterial-loaded membranes) showed a lowering in the irreversible fouling and enhanced the 

antifouling tendency [1,3]. 

Keywords: TFN membranes; Vapour phase Interfacial polymerization; Nanofiltration; Antifouling 

membrane; Heavy metal ions removal 
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Abstract: 

Pervaporation (PV) is considered as the most promising alternative technique to remove 

thiophenicsulfur compounds from gasoline range fuel. An investigation on purchased polydimethyl 

siloxane (PDMS) composite membrane in separation of thiophene/n-heptane mixture by varying 

conditions [1] has been reported. Similarly, a study on synthesized polyimide (6FDA-BDAF)[2] for 

pervaporative desulfurization of n-heptane/thiophene mixtures is found in literature.  Objective of the 

current research work is to separate thiophene from its mixture with isooctane by using laboratory 

prepared PDMS modified alumina composite membrane by varying different operating parameters 
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and membrane compositions by using PV with the help of a laboratory scale PV cell. The materials 

used for PDMS-modified alumina composite membrane preparation are PDMS pre-polymer, n-

heptane, dibutyltin dilaurate, aluminium metal plate (99.2%), 0.1 (M) HCl solution, 0.1 (M) HgCl2 

solution, triethoxy (octyl) silane, distilled water, and amino propyl trimethoxy silane (APTMS). 

Nano-alumina was prepared from aluminium metal plate and its surface was modified by using silane 

coupling agent, triethoxy (octyl) silane. The PDMS-modified alumina composite membrane was 

prepared over polysulfone-non-woven support by varying modified alumina percentage. Experimental 

results were obtained at different initial thiophene concentration (500 to 2500 ppm), temperature (30 

to 70°C) and different recirculating feed flow rate (5.58 to 26.22 L/h). Average permeate flux (J), 

enrichment factor (ɳ) and activation energy of permeation were calculated. The highest ɳ was 

obtained as 7.3187 with corresponding J value of 0.0514 Kg/m2h at 30°C temperature, 1500 ppm of 

thiophene, circulating flow rate of 8.4 L/h using 1.5wt% modified alumina-PDMS composite 

membrane. It was observed that, with the increase of temperature, the value of enrichment factor was 

decreased and flux value was increased.  

Keywords: Pervaporation, thiophene/isooctane mixture, PDMS/modified-alumina membrane, flux, 

enrichment factor.  
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Abstract: 

This research focuses on enhancing the permeability of well-established thin film composite (TFC) 

based seawater reverse osmosis (SWRO) membranes without reducing salt rejection properties. 

Sulfonated graphene oxide (SGO) nanoparticles are embedded in polysulfone (PSf) matrix to prepare 

nanocomposite support for preparation of TFC membrane. The nanocomposite support membranes 

were prepared by a wet casting phase inversion technique with different concentrations of SGO varied 

from 0.25 – 1.0 wt.%. The resultant membranes were characterized in terms of porosity, water contact 

angle, tensile strength, atomic force-microscopy, and Raman-spectroscopy analysis, as well as single 

solute retention data using polyethylene oxide-100kDa. 1, 3-phenylene diamine (MPD) in aqueous 

solution and 1,3,5-benzene tricarbonyl trichloride or trimesoyl chloride (TMC) in Isopar-G solvent 

was used for the synthesis of TFC and nanostructured TFC (nTFC) polyamide membranes by in-situ 

interfacial polymerization. Addition of SGO nanoparticles increases the porosity, hydrophilic 

behaviour, tensile strength, and surface energy of the polysulfone support membrane. The increased 

hydrophilicity of the support membrane significantly improved the hydrophilicity of the nTFC-

SWRO membrane. The surface roughness is generally higher for the nTFC-SWRO membrane than 

pristine TFC membrane. The 0.25 wt.% of SGO in support was found to be an optimum to achieve 

the desired performance of 43.67 Lm-2 h-1 permeate flux with 96.25% of salt rejection tested using 

32,000 ppm NaCl as a feed at 55 bars (Fig 1). The results revealed that the SGO nanoparticles were 

responsible for ∼60% flux enhancement which indicates that the commercial application of these 

high-performance nTFC membranes in SWRO is extremely promising. 

Keywords: Sulphonated graphene oxide, thin-film composite membrane, sea water reverse osmosis, 

performance enhancement, desalination 
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Abstract: 

This work aims at deep eutectic solvent like tetra butyl ammonium bromide glycerol {[TBAB][Gly]} 

are used as extract solvent for removal BPA. Deep eutectic solvent is an alternative to organic and 

inorganic solvents, having greener credentials such as eco-friendly, non-toxic and biodegradable 

organic compounds, particularly having a low cost and negligible vapour pressure. In this work, 

densities of distilled water, tetra butyl ammonium bromide glycerol{[TBAB][Gly]}, and different 

concentration of aqueous bisphenol A (aq. BPA) (i.e., 25 ppm, 50 ppm, 75 ppm, and 100 ppm) are 

estimated at various temperatures from 293.15-343.15 K. The densities of aq. BPA and 

{[TBAB][Gly]} considering as a pseudo binary mixture over the whole mole fraction were estimated 

at same temperatures. From these deliberate density data, the solution thermodynamic properties of 

the pseudo binary mixtures were estimated, and the excess molar volume data were correlated using 

the Redlich–Kister polynomial equation using MATLAB coding. At long last, the values of solution 

thermodynamic properties of aq. BPA with {[TBAB][Gly]}, tetra butyl ammonium bromide decanoic 

acid {[TBAB][DA]} and tetra butyl ammonium bromide oleic acid {[TBAB][OA]} based deep 

eutectic solvents were chosen for the evacuation of BPA from the aqueous stream at room 

temperature and pressure (i.e. 298.15 K and 1 atm). Finally, this process was evaluated with regards 

to distribution coefficient (D) less than 1 and extraction efficiency (η) higher than 90%, The 

thermodynamic feasibility of the process was determined at different temperatures. In addition, the 

complete process was simulated using aspen plus and validated the experiments.  

Keywords : Bisphenol A, Deep Eutectic Solvents, Solution Thermodynamic properties, Solvent 

Extraction, Aspen Plus. 
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Abstract: 

Nature has gifted number of natural products which are present in fruits, vegetables and many other 

sources. They influence the health of living and many of them act as metabolites. Onion waste is a 

renewable raw material, rich in different molecular species of the antioxidant quercetin. Quercetin is a 

polyphenolic compound that occurs in vegetables and fruits mainly as different glycosides. Although 

the skin of the fruit/vegetable such as onion, broccoli, apple skin, green tea, and grapes commonly 

contain higher amounts of quercetin aglycone. Quercetin got much importance because of its 

medicinal nature like anti-oxidants, anti-cancerous, anti-inflammatory, anti-bacterial, cardio vascular 

drug, reduces blood pressure, anti-allergic nature and drug to cure Alzheimer diseases. Various 

extraction methods are being used for extracting useful chemicals from natural products. All these 

methods have their own importance and value. However, most of these studies use simple solid/liquid 
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extraction techniques combined with chemically catalyzed hydrolysis reaction followed by 

liquid/liquid extraction of quercetin aglycone. In our research we compared three extraction methods 

for extracting quercetin from powdered dry scales of onion powder including Soxhlet extraction, 

pressure cooker extraction and incubator shaker extraction. Among all these extraction methods 

higher extraction yield of quercetin from powdered dry scales of onion was found in case of Soxhlet 

extraction (5.09mg/g) followed by pressure cooker extraction (2.84mg/g) and then incubator shaker 

extraction (1.5mg/g). Purification and isolation of quercetin was done with the help of column 

chromatography. The extracted quercetin was analysed in comparison to standard quercetin by using 

thin layer chromatography (TLC). 

Keywords: Extraction, Quercetin, Soxhlet, Incubator shaker, pressure cooker, chromatography.  
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Abstract: 

Due to the enhancement of chip yields, ultrapure chemicals like phosphoric acid (H3PO4) are 

required in the pharmaceutical industry.  The yield of chips consists of a lot of impurities and ion 

metals, which are difficult to remove through the physical filtration process. To eliminate the 

problems associated with these impurities, chip manufacturers are heading toward more tightening 

metal impurities from ppb to ppm levels on the specifications of these acids. Mostly, these ultra-pure 

acids were procured from other countries which serve as an add-on cost. Hence, a novel separation 

technique is used namely vacuum distillation at a downstream vacuum pressure of 160 mmHg for the 

removal of impurities from the available analytical grade (AR – 88 %) H3PO4. The effective removal 

of trace metal ions such as lead (Pb), copper (Cu), cobalt (CO), and manganese (Mn) from AR grade 

to high purity levels of pharmaceutical grade quality  99.79, 99.59, 99.65, and 99.87 % respectively. 

The purified samples were analysed by inductively coupled plasma-optical emission spectrometry 

(ICP – OES) and graphite furnace atomic absorption spectroscopy (GF-AAS) 

Keywords: Ultra purification, Vacuum distillation, Phosphoric Acid, Metal ion Separation, ICP–

OES, and GF-AAS 
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Abstract: 

The increasing demand for highly pure solvents with negligible metal ion content has led to extensive 

research on cost effective and efficient purification technologies, which could meet the requirement of 

the pharmaceutical, electronic and semiconductor industries. In semiconductor fabrication, methanol 

is the two of the most commonly used solvents. Apart from electronic industries, ultrapure chemicals 

are utilized in numerous fields like aircraft manufacture, space exploration agencies like ISRO, and 

even in biological and pharmaceutical laboratories. Therefore, in the present study we investigated a 

suitable hybrid membrane method for ultra purification of commercial grade chemical. We performed 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

173 
 

a lab scale two stage membrane filtration study using commercial-grade methanol to get electronic-

grade. The process consists of HPA 50 solvent resistant membrane for purification of AR grade 

methanol, injected with the help of an air operated diaphragm pump, which is solvent resistant made 

of PVDF polymer, that operates with the aid of compressed air at operating pressure of 5 9 kg/cm2. 

A series of two membranes were connected where the permeate from first membrane is used as feed 

for the second stage membrane. The process resulted in flux of 3.75 and 3.18 L/m2.h and solvent 

recovery of 70% and 78%, respectively. Moreover, the experiments revealed promising results, and 

the recovered methanol was analysed by ICP-OES to check its purity. The higher rejection of trace 

metal ions was observed in methanol processed from hybrid membrane technique that reached the 

electronic-grade standards. As this is an indigenous technology it even can be considered as a Make in 

India project.  

Keywords: Electronic-grade methanol, Solvent Resistant Membrane, Nanofiltration, Two-stage 

Cascade, Flux, Metal rejection 
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Abstract: 

The present study investigates the fundamental aspects of adsorption equilibrium and 

thermodynamics for removing DBP from alkaline solution on XAD 4 and XAD 7 without carbonate 

destruction. It makes it easy to dispose the alkaline waste streams. Sorption data have been correlated 

with the Langmuir, Freundlich and various S-shaped isotherm models. Experiments were conducted 

to determine the effect of temperature on the rate of adsorption and thermodynamic parameters like 

enthalpy and entropy of adsorption at equilibrium conditions in the temperature range 293-303K 

based on the Van’t Hoff equation. 

Keywords: DBP, sodium carbonate, adsorption, thermodynamics, kinetics 
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Abstract: 

As a separation method for azeotropic mixtures, extractive distillation has proven invaluable in a 

variety of industries, including pharmaceuticals, chemicals, petrochemicals, and refineries. By using 

CHEMCAD, simulation studies were performed on the binary system of Benzene-Cyclohexane. The 

extractive distillation process with a high boiling solvent is commonly utilized to separate the 

azeotropes in the industry to minimize waste, reuse resources, achieve clean production, and preserve 

the environment. In this work, extractive distillation was applied to separate the binary azeotropic 

system of Benzene-Cyclohexane using dimethyl sulfoxide as a solvent. The characteristics of the 

process are designed and simulated via CHEMCAD simulator. Sensitivity analysis was carried out to 
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optimize flowsheets. The effects of the solvent to feed molar ratio, reflux ratio, feed stage, and feed 

solvent stage were studied to obtain the best design of the extractive distillation column with minimal 

energy requirements.  

Keywords: Extractive Distillation, Green solvent, CHEMCAD, Azeotropic mixture, Sensitivity 

Analysis. 

 

OP/NSP/126 

Preparation, Testing, and Stability of Pd60Cu40/ Al2O3 Membrane using Electroless Pore 

Plating for Hydrogen Separation at Low Temperature 

Sachin Kumar Viswakarma, Keshav Kumar, Rahul Sharma and Rajesh Kumar Upadhyay 

IIT (BHU) Varanasi, Uttar Pradesh 

*Presenting Author: sachinkumarvishwakarma.rs.che20@iitbhu.ac.in 

Abstract: 

Hydrogen is the fuel of the future, however, in most cases other than electrolysis it is generated with 

other by-products like CO, CO2, CH4, etc. The selective separation of hydrogen from the mixture of 

gases at low temperatures is a major challenge. The process efficiency of conventional hydrogen 

purification techniques like PSA, TSA, and cryogenic distillation is often low and they are bulky and 

energy-intensive. Membrane technology for H2 purification offers an advantage because it can run 

continuously to create ultra-pure hydrogen. Pd-alloy-based membrane's high hydrogen selectivity, 

permeance, chemical, and thermal durability, make it an ideal choice for hydrogen separation. 

However, Pd alone experiences hydrogen embrittlement at low temperatures (573K), necessitating 

alloying with other metals. Cu has a dominant position among alloying metals due to its improved H2 

permeance and low-cost membrane because of its high weight ratio.  In this study, a modified ELP is 

used to manufacture the PdCu membrane. The hydrazine-based reducing agent is kept inside the 

tubular porous alumina support, while the metal salt solution is retained in the bath outside of it. 

Additionally, while plating, hydrazine concentration is regulated according to the metal redox 

potential. Pd-Cu/ Al2O3 membrane is prepared with a thickness of 3.15 μm (measured 

gravimetrically). A molar flux of 0.51 mol.m-2. s-1, H2/N2 ideal selectivity of more than 3000, and 

activation energy of 12.6 kJ.mol-1 is achieved at  

Keywords: Hydrogen, PdCu membrane, Hydrogen separation, Electroless pore plating 
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Abstract: 

Acetaminophen (PCM) is one of the most commonly used active pharmaceutical ingredients (API) in 

the pharmaceutical and research industries. Form-I polymorph is well reported and used at a large 

scale in industries to manufacture various drug compositions. It is stable and easy to produce at the 

lab and industrial scale. Another polymorph of PCM is form-II, which is less stable than form-I. 

Nowadays, researchers are showing more interest in the production of form-II PCM. Because of its 

low stability, form-II is challenging to produce on a large scale.  In the present study, the production 

of PCM form-II has been carried out with the help of a continuous slug flow crystallizer (CSFC). 

CSFC has two zones, the first is the nucleation zone, and the second is the growth zone. 

Crystallization of a highly supersaturated solution of PCM was carried out in CSFC. Produced 

crystals are of needle shape, and PXRD was carried out to check the polymorphic form of 
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manufactured crystals. These crystals were formed at different flow rates at the same supersaturation, 

resulting in form-II. At lower supersaturation, it gives form-I, and the percent yield was higher in 

form-II than form-I.  

Keywords: acetaminophen, slug flow, crystallization, polymorph 
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Abstract: 

The demineralization of low-grade coals using physical or physico-chemical techniques is always 

challenging due to many reasons such as surface oxidation, poor washability characteristics and drift 

origin of coal. In this content, chemical technique is considered favourable for the effective 

demineralization of low-grade coals. Despite well-advancement in chemical leaching of coal, 

production of low-ash coal from low-grade coal, particularly those of high-ash content is still 

challenging. Therefore, to achieve low-ash coal using chemical leaching technique, a distinct 

approach has been applied where Indian low-grade coal was pre-treated using microwave in the 

present study. It was found that microwave pre-treatment of coal helped in the development of 

thermal cracks and fissures as well as contributed in the liberation of ash impurities from coal matrix. 

All these combined effects of microwave irradiation intensified the leaching process significantly and 

increased the degree of demineralization to greater extent. The results of microwave-assisted coal 

leaching were compared with those of conventional leaching process. The leached products of 

conventional and microwave-assisted leaching were characterized using X-Ray Diffraction (XRD), 

Fourier Transform Infrared Spectrometer (FTIR) and Thermogravimetric Analyzer (TGA) and 

compared accordingly.   

Keywords: leaching; microwave; coal; demineralization   
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Demineralisation Study on Pre-Processed Coal for Ultra Clean Coal Production 
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Abstract: 

The present study summarizes the effect of flotation pretreatment and its subsequent consequences 

upon alkali-acid leaching on the North East Indian coal. Under this study, the coal was subjected to a 

flotation process at optimized dosages of diesel (collector), sodium silicate (depressant) and MIBC 

(frother). Then alkali-acid leaching was performed with and without the addition of ionic liquid. In 

the case of the addition of ionic liquid, the alkali-acid leaching yields better results, i.e., a rapid 

decrease in ash content. The combination of ionic liquid and a higher acid dilution ratio of 50:50 

yields the best results, confirming lower ash content. This can be attributed to the fact that ionic liquid 

easily breaks the H-H and C-H bonds in coal. Further, the breaking of bonds helps in the liberation of 

impurities present in the coal. Maximum liberation was possible during ionic liquid treatment which 

can be clearly observed from the reduced ash of the final product. Thus, we can conclude that the 
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optimized dosage of alkali, acid and ionic liquid resulted in the formation of ultraclean coal with an 

ash content of 0.54%. 

Keywords: flotation; leaching; coal; ionic liquid   
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Separation of Hydrogen from Pd-Cu/Α-Al2O3 Based Membrane Prepared by the Hybrid 

Method Magnetron Sputtering and Targeted Electroless Pore Plating 
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*Presenting Author: abhishekanand.rs.che19@itbhu.ac.in 

Abstract: 

Hydrogen is still being produced from traditional fossil fuel-based methane steam reforming 

technology, which produces a mixture of gases (e.g. CO, CO2, and other impurities). To use hydrogen 

in a fuel cell, hydrogen purification from these mixture gases is a must as the fuel cell itself requires 

ultra-pure hydrogen (> 99.999%). Membrane technology has the edge over the other traditional one 

due to its continuous operation ability and adaptability to be combined with a simultaneous reaction-

separation process to boost the overall efficiency of the process. Pd-based membrane can serve the 

process but suffers hydrogen embrittlement at a temperature below 573 K which can be taken care by 

alloying it with other metals like Cu, Ag, Au, etc. Membrane with Pd (60 wt.%)/Cu (40 wt.%) is 

reported to have high hydrogen flux and better tolerance for impurities in mixture gas like CO and 

H2S. But the preparation of defect free exact uniform composition membrane is difficult. Hence, we 

have used a hybrid methodology of Magnetron Sputtering (MS) to get uniform composition and 

electroless pore plating to targetly clog the particular defect in the membrane. Pd60Cu40 membrane 

was prepared over porous alumina support with 23% porosity. The prepared membrane was further 

annealed at 873K for 10 hr to achieve complete alloying. The membrane was further characterized 

using SEM to determine the thickness (5 μm) surface morphology and EDX to confirm the metal 

composition. Hydrogen permeance of 2.5 × 10 -3 mol m-1 s-1 Pa-0.5 and H2/N2 selectivity >1000 at 

723 K and 300 kPa transmembrane pressure was achieved using pure gases. The inhibition effect of 

CO and concentration polarization effect of N2, CO2, and CH4 is studied. The membrane is also 

tested for 100 Hrs at 723 K and 300 kPa under reforming gas composition. Post-mortem SEM and 

EDX of the membrane is also done to analyze changes. 

Keywords : Pd-Cu membrane, Hydrogen purification, concentration polarization, Magnetron 

sputtering, electroless pore plating 

 

           

  NANO TECHNOLOGY AND NANO SCIENCE (NT) 

OP/NT/101 

Synthesis, Kinetics of Nano Copolymer Ion Exchange Membrane used in Electrodialysis and its 

Applications 

Rajni Bala Talwar, 
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Institute of Himalayan Bioresource Technology,Palampur, Himachal Pradesh 

*Presenting Author: talwar.rajni79@gmail.com 

Abstract: 

Nano copolymer membrane science and technology have gained an important place in chemical 

technology and are used in a broad range of applications. Membrane separation processes are 

characterized by instantaneous retention of species and product flow through the semipermeable 
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membrane. Membrane performance is based on its high permeate flux and selectivity, good 

mechanical, chemical and thermal stability of membrane materials, minimal fouling during operation, 

and good compatibility with the operation environment. In separation applications, the goal is to allow 

one component of a mixture to permeate the membrane freely, while hindering the permeation of 

other components. Membrane technologies have developed as promising contributors to solving water 

scarcity by desalinating sea and brackish water and reusing wastewater using electrodialysis. Various 

nano-polymers are used in the formation of membranes: polyvinyl chloride, rubber, styrene and 

divinyl benzene copolymer, polyimide, cellulose diacetate and triacetate, and so on. Copolymerization 

can be brought about by many types of polymerization reactions, with which commercially important 

copolymers, however, are made by free-radical, ionic or co-polycondensation polymerization. The 

copolymer formed is composed of both the monomeric units A and B arranged at random. The A:B 

ratio and the degree of randomness depend on the quantity of the individual monomers taken, their 

amenability for copolymerization and the polymerization mechanism used. The viability of the 

process for industrial production with varying physical conditions lead to different polymerization 

techniques, such as bulk polymerization, solution, suspension, emulsion, melt polycondensation, etc. 

For example, styrene-divinyl benzene copolymer beads for the preparation of ion exchange resins. 

Keywords: electrodialysis, nano copolymers, copolymerization, polystyrene 
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SiO2 Particles Prepared from PDMS with Potential Use as a Viscosity Enhancer 
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Abstract: 

We report a simple technique to produce SiO2 particles with completely different morphologies, 

starting from the commercially available PDMS. The process consists of first preparing a PDMS 

sponge by taking a solution of PDMS and cross-linkers in THF with suitable concentration and 

subjecting it to heating. The cross-linking reaction simultaneously occurring with the bubble 

formation due to boiling of the THF results into formation of sponge like PDMS. Subsequently, 

sponge pieces are kept under two different thermal environment conditions which yield SiO2 with 

entirely different morphologies. In the first case when the sponge is subject to slow heating and 

cooling to 550oC, a very soft powder of SiO2 nanoparticles are obtained. In the second case, fast 

heating and cooling of the same sponge wrapped inside an aluminum foil yields a brittle solid. The 

formation of amorphous SiO2 in both cases is confirmed from XRD and FT-IR. The SEM imaging of 

the soft powder shows particles of nearly spherical shape with size ranging from 100 to 500 nm 

whereas the brittle solid when crushed and ground, shows much larger particles with planar faces. The 

BET surface area was found to be 4.36 and 192 m2/g for the soft and brittle solid powders.  For 

rheological alterations. A mixture of PDMS-THF solution with 1.25 wt% soft SiO2 particles enhances 

the viscosity nearly three times. The viscosity of the PDMS-THF-particle mixture with 25 wt% DI 

water was found to further increase by a factor of nearly 6 as compared to the mixture without water.    

Keywords: SiO2 nanoparticles, PDMS, THF, zero shear viscosity, and drilling fluid. 
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OP/NT/103 

Cavitation Assisted Formulation of Nano-Carriers for Controlled Delivery of Poorly Soluble 

Drugs 

LakshayVashishtha 

BVCOE NM, Mumbai University,Mumbai, Maharashtra 

*Presenting Author: lakshayvashishtha11@gmail.com 

Abstract: 

Abstract Poorly water soluble drugs have limited therapeutic effect, low bioavailability and 

incomplete absorption by gastro-intestinal track. Hence, these drugs become incapable of treating the 

affected organ or tissue. Many researches have been going on to enhance solubility through nano 

formulations. Particle size reduction is one of the tools of modern nanotechnology to overcome the 

poor aqueous solubility. Recent studies have found that, Cavitation is a greener method for the 

production of nanoparticles. Cavitation is a phenomenon includes the nucleation, growth and collapse 

of bubbles in very short time. The collapse of bubbles occurs at millions places with the release of 

high temperature and pressure known as “hot spot”. This released energy cause the formation of 

nanoparticles. In this review paper, an effort has been made to investigate the various reactors and 

effect of varying the conditions for nanoparticles formation. To achieve the higher yield efficiency 

and small size of nanoparticles, the effect of frequency, sonication time, power consumed, etc. will be 

studied. There are several methods for the formation of nanoparticles like thermal decomposition, 

polyol method, microwave-assisted method, laser ablation, sputtering deposition, lithography, pulsed 

electrochemical etching, vapor deposition and sol–gel, out of them use of ultrasound assisted method 

is considered good due to high surface to volume ratio, high yield, environment friendly, no toxicity, 

etc. Therefore, cavitation assisted method is a step towards the development of green energy source.   

Keywords: Cavitation, Nanoparticles, Drug Delivery, Green Engineering, Cavitation reactor 
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Synergistic Effect of Graphene Oxide in Polymer Flooding with Surfactant for Enhanced Oil 

Recovery 
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Abstract: 

The recovery of oil in the existing reservoirs has to be increased to meet the raising energy demand 

which is possible using enhanced oil recovery processes. The incorporation of nanoparticles in 

polymer has become trending in the development of area of nano technology for enhanced oil 

recovery processes. The viscosity of polymer and flooding process efficiency gets decreased because 

of polymer deformation. To prevent such deformation, nanoparticles are added to the injection fluid 

during the polymer flooding process. In this study, graphene oxide (GO) nanosheets were used which 

is best known for its unique properties. They are first synthesized and then characterised. This study 

investigates the rheology, Interfacial Tension (IFT), contact angle of GO sheets in the oil recovery 

process by enhancement in the performance of polymer, hydrolysed polyacrylamide (HPAM) and its 

synergistic effect with the presence of cationic surfactant, Cetyl Trimethyl Ammonium Bromide 

(CTAB). The performance of polymer flooding along with the surfactant using sand pack was 

investigated. The result showed significant improvement in the viscosity of nano fluid, interfacial 

interactions and wettability alteration. The GO/HPAM/CTAB system exhibited excellent effect in the 

decrease of IFT to significant level and thereby attaining additional 10.62 % of oil recovery attained 

using polymer in core flooding experiment.  
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Keywords: nanoparticles, graphene oxide, polyacrylamide, surfactant, enhanced oil recovery 
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Quantum Dot 
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Abstract: 

In the present work, we have formed Mn-doped ZnS-CdSe coupled quantum dot to study energy 

transfer as a function of host band gap and spin-orbit coupling for the first time to the best of our 

knowledge. Mn2+ doped ZnS QDs revealed intense photoluminescence 4T1(4G) – 6A1(6S) 

transition, while Mn2+ doped CdSe does not show any significant peak at 2.12eV. This quenching of 

2.12eV photoluminescent peak led us to revisit the problem and understand the dynamics of dopants 

with host nanocrystal. We elucidate quenching of Mn-dopant strong photoluminescence peak 2.12eV 

at room temperature and temperature below sub-zero level (upto 80K). It is plausible to see the 

presence of a characteristic dopant emission peak as well as a longer lifetime when the temperature is 

lowered, implying that both band gap and composition influence Mn emission. Although this 

emission is assumed to be atomic-like in origin, recent literature has discovered many dependencies 

on the host NCs that permit energy/charge transfer to a spin and orbital prohibited channel. Decay 

lifetime for the Mn2+ doped CQD revealed the increase in decay lifetime with doping with decay 

over a few microseconds. 

Keywords: Mn2+ doping, Coupled Quantum Dots, ZnS-CdSe, Photoluminescence 
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Enhanced Luminescence of Trivalent Europium Ions in Tungsten Oxide Semiconductor 
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Abstract: 

Abstract:  Along with the development of science and technology, lanthanide-doped semiconductor 

nanostructures (SCNMs) as a new type of materials have taken their place in the field of 

nanomaterials.  So, this work reports the host sensitized luminescence by the incorporation of 

europium lanthanide ions into WO3 SCNMs for the solid-state lighting applications. Eu+3 modified 

WO3 SCNMs was prepared by novel and easy co-precipitation method at very low temperature i.e. 

90˚C for 3hrs. Doping of lanthanide ion can assist in transferring energy from the host to the activator 

Ln+3 ions to produce bright luminescence. Eu+3 ions doped WO3 phosphors have been prepared 

over a wide range of doping concentrations (from 0.01 to 0.10) to observe the change in luminescence 

properties. UV-Vis spectroscopy and X-ray diffraction spectroscopy (XRD) data were confirmed the 

successful synthesis of the WO3/Eu+3 SCNMs. Morphology of the synthesized SCNMs was 

observed by the TEM images. And the photoluminescence studies have been supported the excitation 

of Eu+3 ions via energy transfer from the host (WO3 SCNMs) to Eu+3 ions.  

Keywords:Keywordss: Semiconductor nanomaterials, lanthanide, luminescence. 
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Selective Synthesis of p-tert-butylcyclohexanol from p-tert-Butylphenol Over bimetallic Ru-

Ni@RGO 

Shalaka Sanjiv Mohire,Ganapati D. Yadav 
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*Presenting Author: shalakamohire1293@gmail.com 

Abstract: 

Hydrogenation of p-tert-butylphenol (PTBP) produces different products like p-tert-

butylcyclohexanone, p-tert-butylcyclohexanol, tert-butylbenzene, 4-tertbutylcyclohexene and tert-

butylcyclohexane. It is crucial to screen appropriate catalysts for the synthesis of desired product 

selectively. In the present study, selective synthesis of p-tert-butylcyclohexanol (PTBCH), was carried 

out by hydrogenation of p-tert-butylphenol (PTBP) using bimetallic Ru-Ni@RGO as a promising 

nanocatalyst. PTBCH is a renowned compound in fine chemical industries, mostly perfumery, 

pharmaceutical, food and flavour industries. Ru-Ni nanometals were supported on reduced graphene 

oxide (RGO) with in-situ reduction by solvothermal method where ethylene glycol was utilized as a 

solvent as well as a green reducing agent. The amount of bimetals Ru and Ni were varied for 

understanding their influence on the selectivity of the product. 30% Ru-Ni (2:1) @RGO was the best 

catalyst, giving 100 % conversion and selectivity at 15 bar and 80 °C in 2.5 h. Studies were performed 

on the optimization of reaction parameters and characterization of the synthesized catalyst. 

Reusability study showed that the catalyst is active, selective and robust. The overall process is green 

and scalable. 

Keywords: Selectivity, hydrogenation, bimetallic catalyst, nanocatalyst, graphene oxide 
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Abstract: 

Non-small cell lung cancer (NSCLC) accounts for 85% of the total lung cancer cases globally and is a 

huge economic burden, especially in developing countries. An early-stage cancer diagnosis can 

significantly decrease the chances of death, which can be achieved by detecting cancer-related 

biomarkers. microRNA is one type of cancer biomarker whose expression gets altered in cancer 

patients compared to healthy individuals. This altered expression serves as a bio-signature and can be 

used to identify diagnostic and prognostic cancer-specific microRNAs. In the current work, we 

propose developing a novel three-electrode-based biosensor for detecting a panel of three non-small 

cell lung cancer (NSCLC) specific microRNAs. The proposed prototype will use functionalized 

carbon nanotubes for anti-miRNA probe immobilization on the electrode surface. Multi-walled 

carbon nanotube (MW-CNT) based aqueous conductive ink will be prepared in an aqueous 

suspension with naphthyl-group-based non-ionic surfactants and screen printed on the filter paper 

substrate. These will be assembled on the paper device with the specific probes pertinent to the three 

cancer biomarkers identified for NSCLC. The addition of the NSCLC-specific microRNA gives a 

“signal-on” response, i.e., a current increase due to enhancement of the electroactivity of the Carbon 

nanotube. The biomarkers used in this study are validated in literature for various populations, 

including the studies done for the Indian population. Hence, it is predicted that our device would be 

specific to detecting the NSCLC population. 
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Keywords: Carbon nanotube, microRNA, cancer, electrochemical sensing, biosensor, screen-printed 

electrode  
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Method 
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Abstract: 

The present investigation is focused to develop dual mechanism of lock and key model for tumor 

specific photothermal therapy under nanozyme tecniques. It also provides the good nanoplatform to 

learn more about issues like selectivity, economic friendly concepts. The nanoplatform is prepared by 

2, 6,N-Methyl bis (furfunyl) ethyl methyl-4 one (NMF-4 one).  Under ceria nanotubes, it is oxidised 

to where it shows good in vitro compatibility with anticancer effect under 825nm of laser irradtions 

read upto 45-59 in tumor site and it provides good tumorspecificity.  

Keywords: Anti tumor, Ceria tubes, Piperdine derivatives, NMF-4one, Lock and Key method, 

Nanoenzyme.    
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Abstract: 

The zero dimensional quantum dots (QDs), with their unique electronic and optical features, have 

emerged as a potential entrant in the applications in energy and healthcare devices. The size, shape 

and surface of the QD play key roles to dictate their optical properties and aforesaid applications. 

Surface functionalization, especially chemical reactions, on the surface of a QD is an important aspect 

to explore the potential applications of QDs. Recently, we have demonstrated the formation of 

inorganic complexes on the surface of a QD, with an external organic ligand, ensued the generation of 

a new luminescent nanocomposite – termed as quantum dot complex (QDC), which exhibited 

extraordinary thermal stability, high photo stability, longer emission lifetime and high quantum yield 

compared to bare QD and inorganic complex. This surface complexation techniques has been used to 

fabricate white light emitting nanocomposite as well as biosensor. For example, a blue and green 

emitting inorganic complexes are formed on the surface of an orange emitting QD to generate white 

light emission close to a perfect white light emitter. On the other hand, a yellow emitting QD is 

decorated with blue luminescent inorganic complexes to generate white light emission and further 

used for sensitive detection of Neuro transmitter dopamine. A reversible pH sensor has also been 

fabricated using a surface complexed doped QD. Hence, this unique surface modification methods 

may bring newer avenue towards the fabrication of white light emitting devices and sensing 

applications. 

Keywords: Quantum dot, Inorganic Complex, Quantum dot Complex, White light Emission, Sensing 
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Abstract: 

Converting carbon dioxide (CO2) to hydrocarbons that can be used as fuels is beneficial from both 

environmental and economic points of view. In this study, nanoparticles are designed to enhance the 

photoreduction of CO2 on a titanium dioxide (TiO2) catalyst. An increase in catalytic activity is 

reported when silver (Ag), platinum (Pt) or bimetallic Ag–Pt and core–shell Ag@silica (SiO2) 

nanoparticles are used with the TiO2 semiconductor catalyst. Nanoparticles with different elemental 

composition or geometrical structure facilitate successive photo-excitation steps—generation, 

transport, storage and interfacial transfer of electrons and holes. Results show that while the addition 

of either type of nanoparticles augments product formation rates, bimetallic co-catalysts improve 

product selectivity. When both bimetallic co-catalysts and Ag@SiO2 nanoparticles are used in 

combination, product yields are enhanced more than seven-fold in comparison to native TiO2 and 

high selectivity for methane (CH4) is observed. When the bimetallic Ag–Pt co-catalysts are tuned, a 

selectivity of CH4 of approximately 80%, as compared to 20% with only TiO2, can be achieved. 

Keywords:  photo-excitation, nanoparticles, Ag@SiO2 
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Abstract: 

Breast cancer is one of the most prominent cancer and the leading cause of death among women 

worldwide. According to global cancer statistics 2020, female breast cancer with an approximate 2.3 

million new cases (11.7%) has surpassed lung cancer as the most commonly diagnosed cancer 

(11.4%) followed by colorectal (10.0 %), prostate (7.3%), and stomach (5.6%) cancers. A remarkable 

characteristic of majority of cancer cells is that, they fail to undergo apoptosis, due to upregulation of 

antiapoptotic proteins. BCL-2 is one such protein overexpressed in 50–70% of breast cancer patients 

that inhibits intrinsic apoptotic pathway and leads to uncontrolled cancer cells growth. Targeting 

BCL2 gene via small interfering RNA (siRNA)-based therapy is an effective approach to 

downregulate its expression. Currently, the main challenge to implement siRNA-based therapies in 

clinical practice is the lack of an efficient delivery system that can protect siRNA from nuclease 

degradation, deliver them to tumor tissue and release them into the cytoplasm of target cancer cells, 

all without inducing adverse effect. To overcome these intracellular/extracellular barriers, we have 

fabricated ultrasoft mesoporous polydimethylsiloxane (PDMS) nanoparticles (NPs) as an efficient 

delivery vehicle that can squeeze through the narrow pores of the nucleus and facilitate NPs 

internalization for successful delivery of doxorubicin (an anticancer drug) and siRNA. This FDA 

approved, biocompatible NPs are modified with poly(ethyleneimine) for successful siRNA 

attachment and endosomal escape which facilitates superior transfection efficiency and BCL2 

silencing. Co-delivery of doxorubicin exerts synergistic effect and eventually leads to cancer cells 

apoptosis.     
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doxorubicin 

 

OP/NT/113 

Studies on Green Synthesis of Silver Nanoparticles Mediated by OcimumSanctum. 

A V Narasimha Swamy,R Srinu Venkat Rao 

JNTUA,Telangana 

*Presenting Author: adimadhyam@gmail.com 

Abstract: 

Green-synthesis techniques comprising    plant extracts have become a reliable in place of chemical 

synthesis. Hence the present experimental studies have been focused on isolation of Silver Nano 

Particles (AgNPs) using Ocimum sanctum(basil) leaf filtrate and finding out their antimicrobial 

activity against, S. aureus and E. coli.  The Ocimum sanctum plant was chosen because of its 

medicinal properties and its wide existence in nature. The formation of AgNPs was confirmed by 

change of color of leaf extract, when the Silver Nitrate is added to the basil leaf filtrates.  The nano 

particles thus formed have been confirmed by UV along with SEM analysis.  Norio Taniguchi (1, 2, 

3) of Tokyo University of science introduced the term “nano-technology” during a conference in 

1974.  Some studies on AgNPs prepared from Andrographis paniculata (4) showed anti-microbial 

activity against E. coli and on Candida species. In another significant work (5) AgNPs extracted from 

purple basil showed encouraging results against liver carcinoma cell proliferation.  The AgNPs 

produced from Selaginella plant extract  (6) found to effective for treating thrombotic disorders. The 

characteristics like size, shape, toxicity, biocompatibility of AgNPs can be tested by various 

techniques (7,8,9,10, 11)like,SEM, UV-vis spectroscopy , XRD and TEM.  report (12) on studies on 

AgNps made from Nigella arvensis plant extract showed cytotoxic effect on breast cells of human 

beings.   The present studies have shown that   the plant extracts yielded   AgNPs sizes varying from 

50 nm to 120 nm.   

Keywords: Silver Nano  Particles, Ocimum sanctum,   antibacterial activity, green synthesis 
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Abstract: 

Ammonium perchlorate (AP) is the work horse oxidizer used in the composite solid propellants for 

rocket motors. Fine Ammonium Perchlorate (AP), having an average particle size of 45 to 50 microns 

is used for achieving required burn rate of propellant. Due to very high specific surface energy of the 

ground AP particles, fine grade AP possess high agglomeration nature. In the present study, an 

attempt is made to increase shelf life of fine AP without altering the critical propellant properties. 

Fine AP is coated through blending with nano fumed silica (Aerosil-R972) at a concentration of 0.001 

to 0.005% and used for propellant processing. The findings of this initial trials indicate that, coating 

of fine AP with fumed silica resulted in excellent flow characteristics of AP and its storage for a long 

duration without formation of hard agglomerates or lumps. Use of fumed silica coated fine AP does 

not affect the Rheological, Ballistic and Thermal properties of propellants. 

Keywords: Ammonium perchlorate (AP), fumed silica, Ultrasonic burn rate (UBR), 

Thermogravimetric analysis (TGA) 
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into Establishing a Multifunctional Nanomaterial 

SatadruChakrabarty,Gayatri Joshi, Anupma Thakur, SaumyakantiKhatua, Kabeer Jasuja 

Indian Institute of Technology, Gandhinagar, Gujarat 
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Abstract: 

In this study, we present two approaches, where quasi 2D nanosheets obtained from titanium diboride 

(TiB2) via a dissolution and non-classical recrystallization route, show propensity towards 

photocatalytic hydrogen evolution, and electrocatalytic oxygen evolution when interfaced with gold 

nanoparticles and a nickel substrate respectively.  In the first approach, we co-immobilized the 

nanosheets with anisotropic gold nanoparticles. This construct was able to achieve continuous 

hydrogen evolution up to 30 hours at the rate of 1.13 mmolg-1h-1 when irradiated. As, we didn’t 

employ any co-catalyst or electron/hole scavenging species and also maintained a neutral pH medium, 

the H2 evolution rate is significant. The co-immobilized construct could also produce H2 under direct 

sunlight. Furthermore, this construct produced H2 under UV and NIR irradiations. The mechanism for 

the photocatalytic H2 evolution can be attributed to either enhanced separation of charge carriers or 

direct electron transfer from the photosensitive gold nanoparticles to the nanosheets through the 

formation of a Schottky barrier. In the second approach, we investigated the candidacy of these 

functionalized nanosheets as electrocatalysts. Standard electrochemical measurements, revealed that 

these nanosheets are suitable towards OER. We then performed electrocatalytic water splitting and 

found that the nanosheets-nickel construct could stoichiometrically split water. The O2 evolution rate 

was 0.65 µmolmin-1cm-2. Depositing the nanosheets also led to the greater stability of the entire 

construct. This construct exhibited an overpotential of 360 mV and a Tafel slope of 138 mV/dec. We 

believe there is a synergy between the nanosheets and the nickel substrate. The precise mechanism is 

currently under investigation.  

Keywords: Transition metal Diborides; 2D Materials; Water Splitting; Photocatalysis; 

Electrocatalysis 
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Abstract: 

Nanocellulose fibres production attracted significant attention in the last decade due to their excellent 

mechanical and chemical properties. Nanocellulose fibres has been emphasized to replace some 

synthetic polymer-based materials because of their green properties. However, one major limitation to 

extending their usability in a commercial application is the cost which is primarily driven by the 

energy utilized in the production. Although various chemical and enzymatic oxidation methods ware 

developed to reduce the energy cost, selecting the proper biomass source plays a key role in 

minimizing the energy cost. The critical property in biomass source selection is the lignin type. 

Biomass with primitive lignin like carrot peel and other vegetable peel yields nanocellulose fibres 

with lower energy requirements. However, the availability of such materials is limited. This paper 

reports a new biomass source with primitive lignin, a specific grass growing in river beds, to produce 

nanocellulose fibres. Cradle to grave analysis of developed process showed that energy utilized is 

lower than earlier reported processes. The grass was converted to a pulp using a simple home blender. 
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Produced pulp was undergone bleaching and delignification prior to the tempo oxidation. Oxidized 

pulp was sheared in a commercial blender to produce nanocellulose fibres. Produced nanocellulose 

fibres having a diameter below 20nm and a length of a few microns. FTIR and X-ray diffraction 

analysis showed that produced nanocellulose fibres shows the functional characteristics of cellulose 

fibres. Transparent films with good mechanical properties were also manufactured using the produced 

nanocellulose fibres. 

Keywords: nanocellulose, grass, low-energy, tempo oxidation, cellulose 
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Abstract: 

Wettability has a vital role in enhanced crude oil recovery, altering the wettability of a reservoir from 

oil-wet to water-wet increases the oil recovery. The state of wettability alteration in a reservoir is 

depends on many factors such as minerals composition of rock, crude oil properties and fluid 

dynamics of inherent fluids present in the subsurface formation. Though there are varies 

measurements are available to study the wettability alteration of rock or mineral surface, contact angle 

measurements is one of the accurate and uncomplicated technique. This paper discussed about the 

wettability alteration of quartz substrate in the presence of silica nanofluid prepared using low 

salinity-surfactant solution. We observed that the contact angle of pure hydrocarbon and crude oil 

decreases in the presence of engineered silica nanofluid. Further, increasing the concentration of silica 

nanoparticle, enhances the wettability alteration of quartz substrate. The reason behind the observed 

contact angle variation from oil-wet to water-wet nature of the substrate is discussed using the 

disjoining pressure. 

Keywords: Contact angle, disjoining pressure, silica nanoparticle, SDBS, Quartz. 
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Application 
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Abstract: 

In the current work, by incorporating exfoliated graphite nanoplatelets (EGnP) in E-glass fibre 

reinforced epoxy matrix, microwave absorbing composites with good electromagnetic properties and 

microwave absorption have been fabricated. EGnP were synthesized from graphite flakes by 

maceration and subsequently thermal exfoliation. Obtained EGnP were characterized for phase, 

surface morphology, elemental composition and structural identification. Subsequently, 0.1,0.3,0.5 

and 1 weight % of EGnP were dispersed in epoxy matrix and were hand lay up on a 15cm X 15cm 

fibre sheets to fabricate varied weight% EGnP filled polymer composites This semi-cured system was 

subjected to compression moulding in a hydraulic press at room temperature and 10MPa pressure. 

After room temperature curing, the fabricated composites were post cured at elevated temperatures 

and 10MPa of pressure under different curing cycle. Complex permittivity (εr = ε’-jε”) of fabricated 
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composites were measured by free space measurement system (FSMS) using reflection/transmission 

technique in 5.85GHz-18GHz frequency region. Dielectric loss increases with increase in weight % of 

EGnP in E-glass/epoxy composite. Microwave absorption was calculated in terms of reflection loss 

(RL) utilizing the measured complex permittivity data. E-glass/epoxy composite with 1 weight % of 

EGnP filler and 1.2mm thickness results in the minimum reflection loss (RL) of -37.5 dB at around 

8.2GHz frequency. The fabricated single layer thin composite with 1wt% EGnP disperse in E-

glass/epoxy, exhibits 90% microwave absorption (RL≥ 10dB) in broadband frequency region. Based 

on excellent microwave absorption characteristics and simplicity of manufacturing, the fabricated 

composites can be employed as good microwave absorbers for stealth applications. 

Keywords: Exfoliated graphite nanoplatelets (EGnP), Polymer composites, Microwave absorption 
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Abstract: 

In the current research era, Metal organic frameworks (MOF’s) have attracted researchers due to their 

high stability, ease of synthesis, large specific surface area and tunability for the applications. The 

organic ligands in the MOFs effectively enclose the metal ions' active sites and distribute them evenly 

throughout the material. Cu based MOFs such as Cu-fumarate and M-199 have more significance 

owing to their various applications in separations techniques. This work highlights the applications of 

Cu-based MOFs and its derivatives for the purpose of antimicrobial and antifouling application in 

water and waste water treatment. Cu-based MOFs are incorporated in polymer membrane matrix. 

MOF-199 was prepared by dissolving determined weight of 1,3,5-benzenetricarboxylic acid in 1:1:1 

ratio of N-dimethylformamide (DMF): water and ethanol, to this calculated weight of cupric nitrate 

added and the mixture is kept in autoclave at 120°C for 24 h.. The solid product filtered and washed 

several times with DMF and kept for drying in vacuum oven at 105 °C.  Similarly the Cu-fumarate 

MOF was synthesized using fumaric acid and cupric nitrate. The obtained powder was tested for 

antimicrobial activity as show in Fig 1. It was observed from the test that both the MOFs had 

inhabitation zone for studied microbes such as E-coli, Staphylococcus aureus, klebsiella planticola 

and micrococcus luteus. This proves them a remarkable material for incorporation in membranes. A 

detailed study is under progress for the dispersion of these materials for water and waste water 

treatment.   

Keywords: Metal organic frameworks (MOFs), membrane Separation techniques, membrane 

synthesis. 
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Study of Protein Corona Formation on Gold Nanoparticles in Microfluidics Channel 
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Abstract: 

Blood is a biological fluid with complex nature. It is composed of platelets that are suspended in 

plasma, deformed cells, and a protein-rich liquid. The efficiency of drug delivery and nano-medicine-

related therapies mainly depends on the characteristics of the nanoparticles to reach the target organ. 

However, once the nanoparticles are inoculated into the bloodstream, the surface of nanoparticles is 

rapidly modified upon interaction with blood components, primarily with proteins that are present in 

the blood. It has been well reported that spontaneously multi-layered and dynamic assembly of 

protein corona is formed on nanoparticles once it contacts with physiological media. Here we reported 

a detailed study of protein corona formation on anisotropic gold nanoparticles coated with poly-

ethylene-glycol at a microfluidics platform with pulsatile flow. The pulsatile flow in the microchannel 

can closely mimic blood characteristics within the heart and vasculature system. The UV-VIS 

spectrophotometer and Polyacrylamide gel electrophoresis analysis revealed a complex protein 

formation on gold nanoparticles. The quantification of protein was further analysed by mass 

spectrometry, and also the protein corona composition was found to be affected by particle size (40nm 

and 70nm). 

Keywords: Gold-nanoparticles, Protein corona, Microfluidics, Pulsatile flow, Polyacrylamide gel 

electrophoresis analysis  
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Abstract: 

Various industrial operations are responsible for the release of p-nitrophenol in to the water bodies in 

significant amounts.  p-nitrophenol is known to create several health problems including chronic liver 

diseases, anemia, dyspnea. United States Environmental Protection Agency (USEPA) has listed p-

nitrophenol as a priority pollutant. Therefore, there is a need to eliminate p-nitrophenol from aqueous 

solution.    The current study describes the preparation of a novel spherical-shaped silver 

nanoparticles (Ag-NPs) decorated onto nickel ferrite (NiFe2O4)-O-graphite substrate for the efficient 

removal of p-nitrophenol by reduction using sodium borohydride (NaBH4) as the reducing agent. 

NiFe2O4 NPs are doped onto the O-graphite support by hydrothermal treatment at 170 oC. Ag NPs 

are incorporated onto NiFe2O4-O-graphite substrate by wet-impregnation route. The physicochemical 

properties of the synthesized material are thoroughly investigated. The characterization data clearly 

demonstrate that nano-sized Ag and NiFe2O4 NPs are successfully integrated onto the O-graphite 

surface. The reduction studies are performed with O-graphite, NiFe2O4/O-graphite, Ag-NiFe2O4/O-

graphite for comparison purposes.  The data show that O-graphite surface is unable to reduce P-NP. In 

comparison, only 16% reduction of p-nitrophenol is observed over NiFe2O4/O-graphite. Notably, 

more than 98% of the reduction of p-nitrophenol is observed in less than 1 min over Ag-NiFe2O4/O-
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graphite with P-NP to NaBH4 molar ratio of 1:10 and 10 mg of the catalyst.  The normalized reaction 

rate constant value under such experimental conditions over Ag-NiFe2O4/O-graphite is calculated to 

be 6.04±0.8 s-1g-1. The obtained high reaction rate constant value over Ag-NiFe2O4/O-graphite may 

be attributed to the synergistic interaction between nano-sized Ag nanoparticles and magnetic 

NiFe2O4/O-graphite support. Additionally, FTIR, XRD, and TEM studies confirm the structural 

stability of the nanocatalyst. Leaching data prove that negligible leaching of Ag NPs occurred during 

the reduction study. With adequate optimization, the nanomaterial may find applications in the 

removal of several other potentially toxic compounds from water. 

Keywords: Graphite, Ag NPs, Catalytic reduction, Magnetic property, Hydrothermal technique 
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Abstract: 

The quest for finding analogs of graphene has led scientists to explore layered materials that have not 

been conventionally viewed from the perspective of delamination. Layered metal diborides represent 

one such class of materials with tremendous potential due to the boron honeycomb planes bounded by 

the metal atoms. These materials in bulk form are used for superconductors, armors, reinforcing 

material, etc. For the past five years, the focus has been on delaminating the layered metal diborides 

to obtain nanosheets. Delamination, however, introduces functionalization on the nanosheets' surface 

that restrict us from studying the effect of nano scaling of the material. In this talk, we present a 

synthesis method to obtain pristine nanosheets of metal diborides using the chemistry of surfactants. 

We will present evidence for successful exfoliation by morphological (TEM), structural (XRD), and 

chemical analysis (FTIR). The presence of defects due to exfoliation and their potential advantage for 

different applications has also been studied via DFT studies. Approaches to remove the surfactant and 

recover the nanosheets will be discussed. These as-synthesized pristine nanosheets will provide a 

platform to study the layered metal diborides for potential energy storage applications.  

Keywords: 2D nanomaterial, exfoliation, layered metal borides, nanosheets  
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Abstract: 

The blood clam (Anadoragranosa) which is available in abundance, has no significant use and it is 

generally viewed as waste, can be utilized as a source of calcium oxide for the preparation of 

Hydroxyapatite. Hydroxyapatite, a vital biomaterial which comprises a major part of bone mineral 

and it is broadly used in bone tissue engineering.  In the present study, hydroxyapatite (HAp) derived 

from Anadoragranosa, and dopant Ag and Zn were prepared using aqueous leaf extract of 

Cardiospermum halicacabum through microwave irradiation method. The Cardiospermum 

halicacabum has wide medicinal value especially for arthritis. The structural characterization of 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

189 
 

prepared HAp samples have been analysed by Fourier transform infrared spectroscopy, X-ray 

diffraction analysis, Scanning electron microscopy - EDX, Transmission electron microscopy with 

SAED pattern, Anti-bacterial and Stimulated Body Fluid (SBF) analysis. The presence of functional 

groups OH, HPO42-, PO43- and CO32- absorption bands indicate the formation of HAp. The 

morphological analysis show that Ag-HAp and Zn-HAp are in nanosize, with particle like structure 

confirmed by SEM and TEM analysis. The antibacterial study against bacterial strains Escherichia 

coli shows excellent antibacterial activity. The presence of more CO32- in SBF solution is favorable 

for the apatite formation, which is also confirmed by FTIR. This leads to the formation of the apatite 

layer on mineralized bioceramic nanomaterial. 

Keywords: Hydroxyapatite, AnadoraGranosa, Ag-HAp, Zn-HAp, Cardiospermum halicacabum, 

Microwave irradiation. 
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Abstract: 

The standard care for treating corneal disorders is transplantation since there are no FDA-approved 

drugs. The barrier function of corneal endothelium maintains corneal transparency. During storage, 

donor corneal endothelium is inevitably exposed to hypothermia. After transplantation, it is 

challenged by cytokines during allograft rejection. Both hypothermia and cytokines induce 

microtubule disassembly, which subverts barrier function. Thus, we hypothesize that preconditioning 

of donor corneal endothelium by a sustained intracellular release of microtubule-stabilizing agents can 

surmount the impact of hypothermia and cytokines. We have shown for the first time that 

hypothermia induces microtubule disassembly, causing breakdown of barrier function in the corneal 

endothelium. Also, delivery of microtubule stabilizers using PLL-coated PLGA nanoparticles into 

cultured endothelial cells stabilized microtubules and overcame short-term hypothermia-induced 

breakdown of barrier function. However, the prolonged time of nanoparticle internalization (> 24 h) 

damages the donor tissue and increases risk of contamination. Therefore, we have developed 

fusogenic liposome-coated nanoparticles for very rapid cellular internalization of nanoparticles. We 

have shown that fusogenic liposome-coated nanoparticles have the intrinsic ability to rapidly 

internalize into cultured corneal endothelial cells and ex vivo cornea (within 3 h) by possibly fusing 

with cell membrane and bypassing the endocytic pathway. Thus, fusogenic liposome-coated 

nanoparticles are potential tools for engineering donor cornea to facilitate prophylactic drug delivery 

during storage and after transplantation. 

Keywords:I Internalization, barrier function, corneal endothelium, nanoparticles, fusogenic liposome, 

controlled drug delivery 
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Abstract: 

Hydroxyapatite (HAp) has excellent biocompatibility with skin, muscle and gums, making it 

exceptional for components of bone and dental implants. HAp has been widely used in repair of 

human tissues, bone and bone augmentation. This study is focused on the green synthesis of Canna 

indica leaf extract of Ag: HAp and Zn:HAp nanoparticles  (NPs) derived from sea shell waste 

(Anadaragranosa). The aqueous silver and zinc ions were exposed to Canna indica leaf extract, which 

are reduced to synthesized nanoparticles. The structural and morphological characterization of Ag-

HAp and Zn-HAp NPs were characterised by UV-Vis, X-ray diffraction, Fourier transform infrared 

(FT-IR), Scanning electron microscopy (SEM), Transmission electron microscopy with SAED 

pattern, anti-bacterial activity and Stimulated Body Fluid (SBF) analysis. The UV-Vis absorbance 

peak at 438 and 345 nm indicates in the Ag-HAp and Zn-HAp NPs respectively. The SEM and TEM 

results confirm the presence of spherical nanoparticles for both Ag-HAp and Zn-HAp. The anti-

bacterial study was evaluated against Escherichia coli with different concentration by agar well 

diffusion method, which exhibits excellent antibacterial activity. The SBF analysis indicates, the 

presence of pores and the formation of a dense apatite layer are observed. These apatite structures on 

the sample can be used as bone apatite. 

Keywords: Hydroxyapatite, Sea shell, Canna indica, Ag-doped HAp, Zn-doped HAp,  Bone apatite. 

 

OP/NT/129 

Fluorescent Dye-Loaded Nanoliposomes for Sensitive and Rapid Sensing of Wide Ranging 

Osmolarities in Bioreactors  

DebjyotiRoy,GangaramUdugiri H S, Sudhir H. Ranganath 

Siddaganga Institute of Technology,Kolkata 

*Presenting Author: debjyoti.roy99@gmail.com 

Abstract: 

Measurement of osmolarity is critical for optimizing bioprocesses including mAb production and 

detecting pathologies such as dry eye disease. Thus, rapid, sensitive and in situ sensing of osmolarity 

is desirable and urgently needed. This study aims to develop and assess the suitability of calcein- and 

sulforhodamine-loaded nanoliposomes for ratiometric sensing of osmolarity by fluorescence 

spectroscopy and evaluate the range of detection. The detection is based on concentration-dependent 

self-quenching of the sensor dye calcein (6 - 15 mM), due to osmotic shrinkage of the nanoliposomes 

when exposed to hyperosmotic solutions, while fluorescence intensity of sulforhodamine (reference 

dye) remains constant. Using mathematical modelling, 6 mM calcein loading was found to be optimal 

to sense osmolarity between 300 - 3000 mOsM. Calcein (6 mM)- and sulforhodamine (2 mM)-loaded 

nanoliposomes were produced by thin-film hydration method followed by serial extrusion. The 

nanoliposomes were unilamellar, spherical (108 ± 9 nm), and uniform in size (polydispersity index 

0.12 ± 0.04). Their shrinkage induced by exposure to hyperosmotic media led to rapid self-quenching 

of calcein fluorescence (FGreen), but no effect on sulforhodamine fluorescence (FRed) was observed. 

FGreen/FRed decreased with increasing osmolarity, obeying Boyle van't Hoff's relationship which 

proved that the nanoliposomes are osmosensitive. A calibration curve was generated to compute 
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osmolarity based on FGreen/FRed measurements. Finally, as a proof-of-concept, the dynamic changes 

in osmolarity in a yeast-based fermentation process was demonstrated. Thus, the nanoliposomes have 

great potential as sensors to rapidly and sensitively measure wide-ranging osmolarities.   

Keywords: Nanoliposomes, Osmolarity, Bioreactors, Calcein, Fluorescence self-quenching, 

Ratiometric calibration 
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Abstract: 

It is evident from decades that use of nanoparticles enhances the overall property of a solution in 

many aspects. Hence, this research work gives the insight on the thermo physical & morphological 

properties of Al2O3 &CuOnanopowders and nanofluids in individual and dope forms when mixed in 

base solution of ethylene glycol + de-ionized water. The prime motive of the work was to develop a 

coolant which has higher heat transfer capability compared to conventional coolants that are being 

used in radiators.  Possessions of these individual and hybrid mixtures were evaluated using XRD 

analysis to obtain mean crystallite diameter, differential scanning calorimetry to measure the heat 

capacities and Raman spectroscopy to identify chemical and intermolecular bonds. Nanopowders of 

Al2O3 and CuO were used in the following weight proportions: 20:80, 50:50, 80:20 respectively 

whereas, ethylene glycol and de-ionized water were in equal proportions i.e., 50:50. Upon obtaining 

all the plots and calculating the above properties, XRD analysis showed a mean diameter of 30nm, 

DSC analysis signified higher enthalpy and Raman spectroscopy showed three bands at 550, 775 and 

875cm-1. Conclusively, it is revealed that utilizing metal oxide nanoparticles in cooling application 

can significantly increase the property of the nano coolant.   

Keywords: DSC, Raman spectroscopy, hybrid nanofluids, XRD. 
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Abstract: 

Despite the extraordinary properties of metal diboride-based nanostructured material, researchers are 

still facing challenges in producing the material on a large scale. Therefore, we present a high-energy 

ball mill-assisted scalable method for synthesizing metal diboride-based nanostructures. We have 

selected Titanium diboride which is the most economical than other metal diborides and possesses 

extraordinary mechanical properties. In this work, the effects of the milling over metal diboride have 

been analysed based on changes in crystallinity, morphology, and chemical structure. We show that 

high-energy dry milling can successfully exfoliate the metal diborides into multi-layer thick (~10-12 

nm) nanosheets. Structural analysis reveals that the ball mill induces defects in the material and 

reduces the crystallite size. These characteristics of the synthesized nanosheets motivate us to 

investigate the electrochemical activity of the milled material. It is evident that the plethoric number 
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of defects in the nanosheets induced by milling exhibits good electrochemical activity after milling. 

This work provides an avenue to utilize them for electrocatalytic application in the future. In this 

study, 6h milling with 20:1 ball to powder ratio has emerged as an optimised sample based on the 

exfoliation degree and energy consumption factor. 

Keywords: Ball mill, nanosheet, Titanium diboride, scalable, High-energy milling 
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Abstract: 

Spirulina platensis sp. is used for the extraction of many value-added compounds like proteins, lipids, 

and Omega fatty acids. After extraction, this species is still found to be rich in flavonoids, terpenoids, 

phenolics, and other biological compounds, which act as reducing agents for metal ions. These 

residues are used in this study as a potential source for nanostructures, resulting in nanoparticles with 

optical and magnetic properties. Nanoparticles synthesized here have fluorescent properties, which 

are suitable for many bio sensing applications. Bio-thiol groups are non-essential amino acids that are 

found in higher levels in the blood that can cause serious health issues, so they must be detected in the 

human blood. So we have developed a simple technique for the detection of bio-thiol groups in blood 

by using a fluorescent spectrophotometer. The antimicrobial properties of the synthesized 

nanoparticles are also studied. 

Keywords:Keywordss: Spirulina platensis, extraction, metal ions, nanoparticles, Biosensing, 

antimicrobial, blood. 
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Abstract: 

Agrochemicals are engineered to destroy insects, weeds, and fungi that could spoil crop yields. They 

are toxic by design, and at levels above maximum residue limits, they pose risks to human health and 

the environment. Gas/Liquid chromatographic techniques involve tedious sample preparation and 

sophisticated instrumentation, rendering them unsuitable for rapid field-detection. Surface Enhanced 

Raman Spectroscopy (SERS) is an analytical technique suited for point-of-use chemical analysis with 

molecular level detection capability. Paper-based SERS substrates are preferred for their ease of 

preparation, disposability, and use as swabs. Our previous studies show that in paper-based silver-

SERS substrates, prepared using the Print-Expose-Develop method invented by our group, most of 

the target molecules leak through the top nanostructure layer; thereby, limiting the interaction of 

nanostructures with the target molecules and resulting in a loss of signal. This is attributed to the fact 

that not all molecules are readily chemisorbed on nanostructures. To investigate the effect of substrate 

porosity, we prepared silver dendritic structures on non-porous metal foil via galvanic displacement. 

These substrates are easy to prepare and show good reproducibility (RSD~0.10). For the detection of 
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malachite green dye (antimicrobial in aquaculture), the most intense peak can be resolved at 

concentrations as low as 1 nM. Here, results from studies for detection of thiabendazole (a fungicide), 

separation studies of mixture of dyes and transferring the target molecule on both types of SERS 

substrates will be discussed. The signal collection efficiencies of these substrates will be compared in 

the context of field-detection using a portable Raman spectrometer. 

Keywords: Nanostructures, Field detection, Chromatography, SERS, Sensors, Pesticides 
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Abstract: 

Carbon Quantum Dots (CQDs) are a new member to the carbon nanoparticles family. They are 

characterised by their size being less than 10 nanometers, having photo luminescent properties, 

excellent photostability, biocompatibility, low cytotoxicity and high target selectivity [1]. Fluorescent 

CQDs are an upcoming and excellent choice for performing bio-imaging and utilising them as 

nanoprobes. Majority of the reported CQD synthesis methods in literature are batch processes with 

very long reaction time and provide poor controllability over CQD sizes [2]. Hence we demonstrate 

the advantage of using helical microreactors for continuous production of CQDs. The helical 

microreactor is assembled using silicone tubing (1 mm inner diameter, 2 mm outer diameter) of length 

2 m. The silicone tubing is wound evenly at the curved surface of a 3D printed cylinder of 1 cm 

diameter. The synthesis of CQDs are carried out via multiple hydrothermal treatment processes, 

which usually requires two reagents as precursors [3]. The mixing of two reagents is achieved at a T-

junction and syringe pumps are used to pump the two reagents separately. The morphology and 

quantum yield of synthesized CQDs are characterized using atomic force microscopy and 

photoluminescence spectra respectively.  The CQDs synthesized from any pairs of precursors of a 

selected hydrothermal treatment process are of uniform size with an average deviation of less than 1% 

in their size variation. Therefore, the helical microreactor is successful in enabling continuous 

production of CQDs with reduced reaction residence times and also demonstrating excellent 

controllability over the size of the synthesized CQDs. 

Keywords: Carbon Quantum Dots, Microfluidics, Flow Chemistry, Particle synthesis. 
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Abstract: 

The present study aims to exploit the experimental determination of biosorptive characteristics of 

synthesized Zno-Np's were characterized by SEM, XRD and FTIR analysis. The Resultant 

nanoparticle size obtained is 189nm. The process variables such as agitation time , Initial 

concentration of CR dye ,pH, Dosage of Zno-Np's and temperature were performed and compared by 

using response surface methodology (RSM). At the optimized parameter conditions , the dye 
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adsorption was studied from  Isotherms, kinetics and Thermodynamics respectively. At the optimized 

conditions maximum removal (93.1%) of CR dye occured. It was found that the langmuirisotherm 

,pseudo second order kinetics fitted the data better as compared to other isotherm and kinetic models . 

The results of thermodynamic studies give exothermic nature, thermodynamically feasible nature of 

adsorption. 

Keywords:TabernaemontanaDivaricata, Congo red, Zno-Np's, Isotherms, Kinetics 
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Abstract: 

Copper has been considered an alternative to silver in many applications related to heat transfer and 

electricity. It is 1000 times more abundant and 100 times cheaper  and 7% less conductive than silver.  

Recently, copper nanomaterials have been proposed as an efficient dispersed phase for nanofluids. 

Especially elongated structures such as nanowires of copper are recognized as better filler 

morphology to enhance nanofluids thermophysical properties. However, copper nanowires are 

significantly expensive and mainly available in the form of dispersion in alcohol. The availability of 

large quantities of cost-effective copper nanowires in powder form is a prerequisite for its 

commercialization in nanofluid applications. In this study, we have demonstrated a continuous route 

for synthesizing copper nanowires via wet chemical reduction.  Copper nanowires have been 

synthesized in a stirred batch reactor, modifying our previous protocol,and the stirring speed is 

optimized. Continuous synthesis has been carried out with the same optimized stirring speed. 

Precursor solutions of reducing agent (hydrazine hydrate) and ethylene diamine are fed through 

syringe pumps. Copper precursor (0.001 M) solution has been fed at a fixed flow rate of 10 mL/h 

using an infusion pump. Flowrates of EDA and hydrazine are varied to understand the effect of 

reagent concentrations. Flowrates of the reagents and reaction temperature are optimized and copper 

nanowires have been obtained with lengths of 23.9 µm and a diameter of 1.17 µm.  Prepared copper 

nanopowder is dispersed in ethylene glycol (EG) to make Cu-EG nanofluid,and significant 

enhancement (15%) was observed in thermal conductivity. 

Keywords: Copper Nanowires; Continuous synthesis; Nanofluid; Thermal conductivity 

 

OP/NT/138 

Synthesized Titanium doped Activated Carbon Nanoparticles and Its Application for the 

Removal of Dicofol 

Venkata Satya Srinivas Chava, V. S. DhruthiBoddapati, Beera Sushma Ray, Pulipati King, Meena 

Vangalapati 

Andhra University,Visakhapatnam/Andhra Pradesh 

*Presenting Author: srinivaschava01@gmail.com 

Abstract: 

Dicofol is an agricultural insecticide consisting of organochlorine acaricide and is structurally similar 

to DDT, but contains a central hydroxyl group that allows more rapid environmental and metabolic 

removal. It has been used in agriculture since the late 1980’s. Products containing dicofol have been 

registered for broad spectrum contact, non-systemic control of plant eating mites in cotton tea and a 

wide variety of fruits, vegetables and ornamental crops. Dicofol is moderately toxic to humans and 
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may be absorbed through ingestion, inhalation or skin contact. It is also highly toxic to aquatic 

organisms. Several methods were used to remove the dicofol concentration from waste water such as, 

adsorption, absorption, solvent extraction, etc. The present work is concentrated on the removal of 

dicofol from synthetic dicofol solution using adsorption. The adsorbent used in the work is Titanium 

doped activated carbon nano particles (Ti-AC np). The final removal percentage obtained under 

optimum conditions is 97.3%. Further, the adsorption kinetics and thermodynamic studies are also 

discussed.    

Keywords:  Dicofol, Adsorption, Titanium doped activated carbon 
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Abstract: 

The zinc oxide nanoparticles were synthesized and used to remove alizarin red s colour from an 

aqueous solution. SEM, X-ray diffraction (XRD), and Fourier transform infrared (FTIR) spectroscopy 

were employed to examine the synthesised ZnO NPs. The adsorption process was studied in batch 

mode at 303K temperature, with agitation time, adsorbent dosage, pH, and starting dye concentration 

all being changed. When the agitation length was 35 minutes, the adsorbent dosage was 0.4 g/L, the 

pH was 4, and the initial dye concentration was 10 mg/L, the adsorption technique for the removal of 

ARS dye was determined to be most successful. 

Keywords: Zinc Oxide, Nanoparticles, Alizarin Red S. 
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Abstract: 

The ability to inhibit corrosion by superhydrophobic surfaces (SHS) has opened a whole new avenue 

for researchers. SHS with hierarchical structure decreases the effective surface contact area and thus 

enhances the non-wetting behaviour and corrosion resistant properties of coating. Therefore, a novel 

scheme for development of multimodal abrasion resistant surface of borosilicate-silica-epoxy 

nanocomposite coating is presented here as means for corrosion inhibition in harsh environmental 

conditions. The scheme includes the synthesis of silica nanoparticles (size ̴ 20nm, using stober 

method) which was grown onto relatively bigger borosilicate micro-particles (sizerange  ̴ 200nm to 

1.5µm) to form a multimodal structures followed by surface modification with the surface modifier 

Octadecyl-trichlorosilane(OTS) for enhanced superhydrophobicity.  The surface morphology studies 

confirmed binary level roughness that yielded contact angle (CA) as high as 1600 ± 20. The Scanning 

Electron Microscopy (SEM) study affirmed the formation of hierarchical structure with secondary 

level roughness of silica nanoparticles of size ~30nm embedded on micro level roughness of 

thermally and chemically resistant borosilicate particle. The modified surface found to sustain their 

superhydrophobic ability for 70 to 80 days for the solution with pH of 2 to 12 range with improved 

durability. Applying the coat of this superhydrophobic nanocomposites with abrasion resistant 

properties results in improved corrosion resistance of stainless steel. Therefore the serious 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

196 
 

consequences of machine failure due to corrosion can be minimised by this facile, low cost, and 

scalable technique. 

Keywords: Superhydrophobic surafce, hierarchical structure, nanocomposite, corrosion 
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Abstract: 

Carbon nanotube (CNT), a versatile nano material, finds extensive use in many areas including 

electronic and optical devices, high strength composites, and bio-medical equipments,  due to its 

exceptional electrical, mechanical, optical and physical properties. CNT is used in  space applications 

for formulating advanced thermal protection/ barrier coatings.  CNT mixed with an insulating 

polymeric resin such as polyurethane (PU) can cure form a film of conductive polymer composite 

(CPC), that  works as a  functional coating for  static charge dissipation, electromagnetic shielding, 

microwave sensing etc. Use of multi-walled CNTs (MWNTs) as a superior replacement of electrically 

conductive carbon black variants is on the increase CNT based CPCs  good substitutes for traditional 

conductive materials where light weight and flexibility are needed. Due to high aspect ratio of CNTs, 

only small amount of CNTs can introduce good levels of conductivity in the composites.  This paper 

deals with a work on Multiwall Carbon nanotube (MWCNT) based conductive coating with  

polyurethane as the binder polymer was developed for a potential aerospace application. MWCNT 

was synthesized via CVD method and used as the filler for composite preparation. The synthesized 

material was characterized using Raman spectra, HRTEM, SEM, FTIR and confirmed as MWNTs. 

Dimensions of the MWCNTs used for conductive coating/composite were in the range of 10 – 15 nm 

ID and 30 – 40 nm OD. Conductive composites were prepared via solution casting method using 

different weight fractions (0.8 – 1.0%) of fillers (MWNTs).  Conductive coatings trials were carried 

out by dispersing MWCNTs in solvent by sonication followed by addition of required quantity of 

binder (PU). Optimization of the coating formulation was achieved by varying the composition of the 

PU, amount of MWNTs used and sonication conditions. Good conductivity ranging between 104 or 

105 ohm/sq was achieved with very small quantity of MWCNT by increasing the dispersion time as 

well as decreasing the amount of polymer resin. The promising results shows that CNT based 

conductive coating can find many engineering applications.  

Keywords: Conductive Polymer Composite (CPC), Chemical Vapor Deposition (CVD), Multiwalled 

Nanotube (MWNT), Polyurethane (PU)  
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Abstract: 

It's been seen that the diameter of quantum dot (QDs) nanoparticles (NPs) can alter their properties 

and efficiency. Among these properties, bandgap tunability has been a key advantage in QD solar 

cells (SCs); because the bandgap can be precisely fitted by controlling the size. NPs exhibit a change 

in their electronic properties relative to that of the bulk material; as the size is inverse to the band gap, 

causing chane in electronic properties. [1] This paper primarily focuses on QDs as sensitized SCs, 

their property alteration with size.  In producing n-Type Tin-Indium Doped CdSe QDs, a statistical 

theory states that during the growth of quantum dots, the probability of doping depends on the dopant 

concentration and the radius of the QD by a Poissonian distribution equation. The results states, as the 

particle becomes larger, the probability of doping increases. Thus, though there is an effect of dopant 

on the growth kinetics, size alteration is important. [2]  For the case of PbSe QDs, it’s seen that larger 

sized PbSe QDs exhibit inferior device performance due to the poor air stability.  However, PbSe SCs 

with smaller sizes have demonstrated lower performances due to lower carrier mobility. Intriguing 

size-dependent optical properties, have also been observed with increasing NP diameter. Comparing 

the external quantum efficiency to an optical model also reveals that the photocurrent is strongly 

affected by size change owing to coherent interference. These results demonstrate that even in simple 

device architectures, fine-tuning of NP size can improve efficiency. [3] Thus we conclude that 

activating size dependent advantageous properties in a QD, have no fixed rule. The paper and its 

allied experiments attempt a comprehensive study of peak efficiency of major factors at a less 

variable size range. This further more can open avenues for research on quantum dot sensitized SCs.  

Keywords : Quantum dots; Nanoparticles; Solar Cells; Size Variation; Efficiency. 
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Abstract: 

The solvent extraction is one of the important unit operations carried out in spent nuclear fuel 

reprocessing by a well-known PUREX process. The design, optimization and process control of 

solvent extraction flow-sheet is often carried out by computer simulation.  In-house Solvent 

Extraction Equilibrium Speciation Calculation (SEEPEC) code was developed for simulation of 

solvent extraction flow sheet in fast reactor fuel reprocessing. In the present study, the results on the 

dynamic simulation of 22-stage stripping flow-sheet, as shown in fig 1, are presented.  In the 1st 

stripping cycle shown in figure 1, the air-lift is employed for pumping the loaded organic phase and 

U(IV) solution. The variation in the loaded organic phase and U(IV) flow-rate on the stripping 

performance of uranium and plutonium in the HC bank was studied using dynamic simulation. The 
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proposed set flow-rate of the loaded organic phase was 2 L/h and U(IV) flow rate was 0.3 L/h. 

However, these flow-rates can decrease or increase depending upon the performance of the air-lift. In 

the present simulation, the discharge flow-rate of loaded organic phase and U(IV) solution is assumed 

to be delivered in the form of a pulse shown in fig 2a and 2b respectively. In the pulse signal, the 

pulse ON duration represents the elapsed time of change in the flow-rate and OFF signal represents 

the duration of the set flow-rate. The pulse amplitude represents the magnitude of the variation in the 

flow rate. The SEESPEC dynamic simulation results on the concentration of uranium and plutonium 

in the lean organic phase outlet for a typical pulse input signal indicated in figure 2a and b is shown in 

figure 2 c & d respectively.   

Keywords: Reprocessing, Uranium, Plutonium, Solvent extraction, stripping, PUREX, Simulation 
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Abstract : 

Microfluidic based analytical devices have emerged as promising technologies for portable sensing 

applications. These devices require minute reagent and sample volumes and enable clean and safe 

operations with minimal waste generation. Colorimetric detection in microfluidic devices offers a 

simple, rapid and user-friendly approach for identification of contaminants in water, food products 

and biological samples. In this work, we present an open-source platform for digital image analysis 

for colorimetric assays in paper-based microfluidic devices. Smartphone is used for data collection in 

the form of digital colorimetric images. Python is used for data handling and evaluation. Several 

challenges associated with image analysis are addressed to make the procedure user-friendly. The 

methodology is demonstrated for colorimetric detection of water contaminants. The approach would 

facilitate automation of detection procedures and pave the way for the development of low-cost 

sensors.  

Keywords: Microfluidics; python, image analysis, sensors, automation 
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Abstract: 

The Membrane Distillation, (MD) a low-cost substitute for other traditional methods, may be one of 

the answers to the energy issue. Nowadays, chemical operations, particularly the concentration of 

solutions, heavily rely on the Membrane Distillation technology. The hydrophobic properties of the 

membrane control how easily hot solutions and water vapour may be separated. Membrane distillation 

can be used, among other things, to produce ultrapure water, concentrate citrus juice, and recover 

volatile components from solutions. The Membrane Distillation is evaporation / condensation process 

that involves transport of water vapor through a hydrophobic membrane due to a vapor pressure 
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driving force provided by temperature and o solute concentration differences across the membrane. 

The technique has potential in many processes in chemical engineering filed.   Membrane distillation 

(MD) was used in this study to concentrate a variety of dairy industry streams, including whole milk 

and skim milk. The relationship between permeate flux flow rate and membrane pore size was 

investigated through experiments. The warm feed/retentate and cold permeate streams were 

maintained at 54°C and 5°C, respectively, for the continuous concentration mode tests using the direct 

contact MD (DCMD) mode. Performance was evaluated in terms of flux and retention. It was 

discovered that the flux fell off as the feed's dry-matter concentration rose. It was also found that the 

effect of higher circulation rate is to increase the heat transfer coefficient and thus reduce the effect of 

temperature polarization.  

Keywords: Direct contact membrane distillation, milk concentration, dairy industry 
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Abstract: 

Efficiency Improvement in Multi-Stage Flash Evaporator: Digitalization Approach Multi-stage flash 

evaporators (MSFE) play an important role in viscose staple fibre process for maintaining salt 

concentration in spin bath as water is continuously generated during fibre spinning process. 

Enhancing evaporator performance along with maintaining spin-bath salt concentration, within a 

narrow range of 345±2g/L, is the operational goal which is difficult in case of manual operations.  

This work is mainly focused on digitalization of MSFE. For digitalization, advisory tool has been 

developed which gives suggestions like, feed flow, steam flow, main heater outlet temperature, time 

of cleaning and degree superheat of steam based on the performance of MSFE. The suggestions have 

been derived from the models running in background. For suggesting steam temperature, first 

principle based desuperheating logic was developed. To predict time of cleaning and optimize feed 

flow, first principle based Udirt model & machine learning based steam prediction model have been 

developed. To suggest desired outlet temperature of main heater, concentration-based logic has been 

used. Along with suggestions, developed advisory tool also shows the performance trends of MSFE, 

in terms of health of preheaters and main heater, steam economy, evaporation rate, etc. After utilizing 

developed advisory tool in production line, substantial reduction in steam consumption has been 

observed along with increased feed flow capacity for MSFE.  

Keywords : Multi-stage flash evaporator, Spinbath, Advisory Tool, model 
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Abstract: 

The problem of improper management of waste dumping is increasing day by day in various 

developing countries including India. Among these wastes, biomass wastes can be potentially 
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converted to useful energy source. Moreover, solid wastes mainly include plastics that are highly rich 

in hydrocarbons and can be transformed to useful fuel. The main disadvantage with plastic waste is 

their non-biodegradable nature. In recent times, the conversion of biomass wastes into value added 

products with the help of pyrolysis process has a grabbed major attention. These value added products 

are in the form of solid (char), liquid (tar and oil) and gases. This technique has a drawback of the 

generation of  some volatile products, some gases including CO2, H2, CH4, CO and small amount of 

hydrocarbons and also the resultant is highly rich in oxygen which leads to lower calorific value of 

the oil. Therefore, co-pyrolysis of plastic waste and biomass waste is a new substitute which results in 

qualitative nature and yield of products. In co-pyrolysis technique various plastic waste such as nylon, 

Poly-vinyl chloride etc., and biomass wastes such as agricultural waste etc., are mixed which 

ultimately enhance the properties of oil. This is due to the fact that plastics are rich in hydrogen and 

carbon which ultimately increase the calorific value of the oil. This paper critically reviews the 

different co-pyrolysis techniques to attain precious renewable sources of energy including pyrolytic 

oil, tar etc and hence provides a potential management technique for waste dumping. 

Keywords: Plastic waste, Biomass waste, Co-pyrolysis, Pyrolytic oil, Tar 
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Abstract: 

Organic contaminants present in wastewater generated by various industries have adverse effects in 

aquatic as well as terrestrial organisms [1-5]. In recent time membrane-based separation is one of the 

promising ways to mitigate the problem by selectively removing of the organic contaminants present 

in wastewater [6]. Moreover, wastewater contain various harmful bacterial pathogens. Biofouling 

cause by these microorganisms is one of the major challenges in membrane separation [7]. Therefore, 

current challenge is to develop a membrane which is superior in terms of separation as well as 

resistant towards microorganisms. We have designed an antimicrobially active hydrophilic membrane 

from waste polymeric materials. The membrane was fabricated by the simple non solvent induced 

phase separation (NIPS) method. Carbon dot mediated coating on the surface of the membrane is a 

novel approach to achieve the antimicrobial activity. The designed membrane exhibited a maximum 

flux of 78 Lm-2h-1 with rejection of more than 96% organic impurities present in the wastewater. 

Tensile strength of the membrane was found to be 1.5 MPa. The membrane showed satisfactory 

antibacterial activity against two bacterial pathogens of different stains. 

Keywords: Hydrophilic membrane, wastewater, organic impurities, biofouling. antimicrobial activity 
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Abstract: 

Hydrogels, a kind of superabsorbent, with hydrophilic polymer chains and excellent water retention 

capacity attracted various applications toward research and industrial fields. These smart materials 

that can adapt to the changes and stimuli towards parameters like temperature, pH and electrical 
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conductivity have their potential in agricultural, biomedical fields and in environment pollution 

degradation. Considering the factor of sustainability, we have developed temperature and pH 

responsive hybrid hydrogels made of Pectin that are more biocompatible and biodegradable than 

available synthetic hydrogels. Pectin, a high molecular weight gelatinous biopolymer can form porous 

polymer matrix for hydrogel to increase the withholding capacity of water. In the present work Pectin 

based hybrid stimuli hydrogels are prepared and the characteristic behavior like swelling ratio, 

internal chemical bonding and their stimuli response are studied.  

Keywords : Superabsorbent, Hydrophilic Polymer Chains, Smart Material, Pectin, Stimuli Hydrogel.  
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Abstract: 

It is impossible to imagine the present world without plastics. It has become an integral part of our 

daily life and used in several sectors such as packaging, electronics, transportation, construction, and 

healthcare. Chemical recycling is the one solution to reduce the waste plastic problem. Therefore, in 

this work, we report the depolymerization of post-consumer mixed waste polyethylene terephthalate 

(PET) in presence of alcohol and sodium hydroxide. Several conditions were tested such as 

concentration of sodium hydroxide (15 or 30 wt%) and type of alcohols (methanol, ethanol, and n-

propanol). All reactions were carried out with 2 gm of PET and, 20 ml of alcohol whereas 

temperature and time was kept constant at 70 °C and 1 hr respectively. After reaction, mixture was 

filtered & acidified and the resulting product terephthalic acid (TPA) was recovered. The purity of the 

product from each condition was evaluated via powder X-ray diffraction. 100% conversion and TPA 

yield of 60-80% was achieved with all the alcohols at the mentioned reaction conditions. n-propanol 

appears to be more efficient as a solvent as 80% TPA yield was achieved compared to 60% yield with 

methanol and 70% with ethanol at 15 wt% NaOH. It was also observed that increasing the NaOH 

concentration to 30 wt% results in reduction in TPA yield. The present work shows that at moderate 

reaction conditions mixed waste PET can be easily converted into high purity TPA which again can 

be used to produce PET. 

Keywords:Keywordss: Polyethylene Terephthalate, Waste plastic management, Chemical  recycling, 

depolymerization 
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Abstract: 

The interest in sustainable techniques has been growing in relation to waste management, which is 

largely absorbed by the civil construction sector. Plastic waste can be used as a civil construction 

material in the form of aggregate in cementitious and asphalt mixtures, filler, insulation, etc. This 

paper presents an overview on the use of plastic waste for construction purpose. Mechanically 
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recycled plastic materials have been incorporated into the cementitious composite as a binder and 

aggregate. The lightweight nature of PW makes it a viable component for the production of a 

lightweight cementitious composite which is advantageous for various structural applications. Use of 

PW as a binder to produce polymer concrete that possesses enhanced mechanical and durability 

properties. Polyethylene terephthalate can be incorporated with construction materials, such as 

concrete, mortars, asphalt mixtures, and paving. The use of low-density polyethylene and high-density 

polyethylene plastics have been found to be the most promising in asphalt mixtures. Recycled plastic 

wastes can be used as fibres in cementitious composites which is able to control plastic shrinkage. 

Significant improvement in the thermal properties of cement-based materials can be achieved when 

recycled plastics are incorporated. The use of PW as a replacement for aggregate in base and subbase 

construction for pavements has been found to improve the shear, stiffness and bearing capacity of the 

pavement. The studies conducted so far shows that there will be immense scope of using plastic waste 

in different structural applications in construction industry. 

Keywords: Plastic Waste, Polymer Concrete, Cementitious composites, Structural Applications. 
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Modelling of Bio methanation of Leather Industry Waste Waters in Three Phase Fluidized- Bed 

Bioreactor  

SkMasudHossain,NAnantharaman 

Dept of Petroleum Studies, Aligarh Muslim University, Aligarh, UP 

*Presenting Author: skmhossain@gmail.com 

Abstract: 

An anaerobic three phase fluidized- bed reactor is designed to treat leather industry wastewaters and 

simultaneous CH4 gas production using actively digested aerobic sewage sludge bacteria. The 

optimum process parameters: digestion time, 8 hr; pH, 5.5; temperature, 35 ºC ; and feed flow is 14 L 

/ min with maximum organic loading rate (OLR) is 39.513 kg COD m−3 hr−1. The maximum CH4 

gas concentration is 58.25 % (v/v) at optimum biomethanation process parameters. The maximum 

CH4 gas yield rate is 0.764 m3 /kg COD m−3 hr−1. The maximum COD and BOD reduction of the 

leather industry wastewaters are 76.78% (w/w) and 79.38 % (w/w) with maximum OLR of 39.513 kg 

COD m−3 hr−1 at optimum conditions respectively. The studies deal with the mathematical modeling 

of the experimental data on biomethanation and suggest model equations relating microbial kinetic 

parameter (rate constant, k), maximum specific growth rate (  max ) with respect to COD (substrate) 

removal for performance of three phase fluidized- bed reactor. The mathematical modeling is also 

analysed for hydrodynamic pressure (∆p) vs  feed flow (u)  and  hydrodynamic pressure (∆p) with 

respect to CH4 gas yield for three phase fluidized- bed reactor for hydrodynamic characteristics. 

Keywords: Biomethanation, fluidized- bed reactor, kinetic parameter, modeling, optimum, 

parameters  
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OP/RAE/102 

Experimental Investigation for Bioethanol Production from the Fermentation of Sugarcane 

Juice 

Khushal Pambhar,KhushalPambhar, Aryan Solanki, DevubhaSumaniya, Mitesh Vadgama, Avanish 

Kumar and Swati Dubey 

MarwadiUniversity,Rajkot, Gujrat 

*Presenting Author: khushal.pambhar110963@marwadiuniversity.ac.in 

Abstract: 

Energy crisis is a growing global concern nowadays because of the dependence on petroleum-based 

fossil fuel which is exhausted very fast to meet the continuously increasing demands. Among the 

advantageous properties of bioethanol as fuel energy, higher octane number (108), evaporation 

enthalpy, and flame speed and wider range of flammability are worth mentioning. Bioethanol, in 

another aspect, is an environmentally friendly oxygenated fuel containing 35% oxygen which is 

suitable to keep down the emission of particulate and nitrogen oxides as well as other greenhouse 

gases during combustion. Sugarcane is the most important feedstock for bioethanol production in 

tropical and subtropical countries.  One of the main advantages of sugarcane ethanol for biofuels 

production is its low cost per hectare compared with other crops. The present study is aimed at 

production and characterization of bioethanol produced from sugarcane juice. The bioethanol 

produced was then characterized for some fuel properties such as flash point, specific gravity. 

Characterization of the bioethanol using HPLC (High Performance Liquid Chromatography) and Gas 

Chromatography was also monitored quantitatively and qualitatively. Hence, sugarcane juice is a 

good and sustainable feedstock for bioethanol production owing relative abundance, cheap source of 

supply and available land for large scale production. 

Keywords: Bioethanol, Sugarcane, Fermentation, HPLC, Gas Chromatography 
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Comparative Experimental Study on Catalytic Pyrolysis of Waste Polypropylene with Zeolite 

and Kaolin Catalyst  
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*Presenting Author: rk.20ch1103@phd.nitdgp.ac.in 

Abstract: 

Plastic waste has become an eminent and serious environmental issue for several decades. Now a 

day’s, waste to energy has emerged as a potential method that helps in waste management. Utilization 

of waste plastic to produce the clean energy is a new option in solid waste management. Production of 

petrol and diesel range fuels was a good option in the field of waste plastic reprocessing. Pyrolysis has 

been used as one of the methods for the processing of plastics, which deals with the thermal 

decomposition of the waste substrate material by the application of heat in absence of oxygen or in 

presence of inert gases. The products are gaseous, liquid (Pyrolytic oil) and solid (Char). In this work, 

the effect of temperature on the relative proportions of various products during plastic waste pyrolysis 

through the catalytic- pyrolysis process was discussed. The aim of this study constitutes the 

experimental study on product distribution in identifying the optimal operational conditions for 

improved product quality. The comparative study on the effect of zeolite and kaolin catalysts 

investigated the thermal decomposition of Waste Polypropylene (WPP) by the in-situ pyrolysis 

method. The impact of temperature and catalyst ratio was compared by applying different heating 

rates by the characterization of TGA and GCMS. The TGA analysis indicates that WPP has 

undergone nearly 100% conversion with negligible residues.  The FTIR spectra of the pyrolytic oil 
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reveal that it is a combination of alkanes, alkenes, and aromatics groups. The further analysis of 

pyrolytic oil using GC-MS confirmed that the oil is rich in various constituents of gasoline (like 

decane, heptane etc.) and diesel oil (like cyclohexane, pentane, decane etc.). The chromatography 

analysis of gaseous products showed that it is mainly composed of hydrogen, propane & propylene. 

The further test on inflammability of gas indicated the gas is quite inflammable quickly and has a high 

calorific value (12500-13000) indicating its suitability for process heating.  

Keywords: Plastic; waste to energy; waste management; GCMS 

 

OP/RAE/104 

Study The Design and Fabrication of Membrane-Less Electrolyzer for H2 Production 

Niyamat Ullah Khan,Maharshi Yadav Milan Kumar 

Rajiv Gandhi Institute of Petroleum Technology (RGIPT), Amethi, U.P. India 
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Abstract : 

Hydrogen production from water splitting is a very trending technology. The reaction of water 

splitting is taking place in which unit is known as an electrolyser. The various types of available 

electrolysers are proton exchange membrane (PEM), anion exchange membrane, alkaline, and solid 

oxide. PEM is a widely used commercial electrolyser among all besides the sensitivity, durability, and 

high cost of the membrane, for eliminating the cost of the membrane the concept of membrane-less 

electrolyzer come into existence. In the line of electrolyzer design, the current study proposed a new 

membrane-less electrolyzer design with the distributor as shown in the figure. Ni foam and Ni mesh 

were used as electrodes. Water flow throws inside the electrolyzer by the distributor. It also worked as 

a separator for gas bubbles generated on the surface of electrodes and prevents the crossover of gases. 

The advantage of the distributor was that it produced high-purity hydrogen gas at a very low flow 

rate. Minimum overpotential was achieved in the case of Ni mesh compared to Ni foam. H2 purity of 

about 98.85 % was achieved by using Ni foam as an electrode. The electrolyser was also tested by 

using Ni mesh as an electrode and 99.93 % pure H2 was achieved.  

Keywords: Water splitting, Electrolyser, membrane, Nickel foam/Mesh and Hydrogen  
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Abstract: 

The primary goal to preserve biotic life and ensure environmental balance is thought to be regulation 

of GHG levels in the atmosphere. CO2 being a major contributor of GHG, researchers are interested 

in the bacterial CO2 sequestration because it has the added benefit of producing platform molecules. 

In this context, the present study evaluates the production of bioethanol using CO2 as a substrate with 

two biological processes viz., Gas Fermentation (GF) and Microbial Catalysed Electrochemical 

System (MCES). The two reactors with total/working volumes of 2.0 L/1.6 L (GF) and 0.5 /0.45 L 

(MCES) sandwiched with Nafion membrane was considered for the study. Monogastric herbivore like 

chicken with anaerobic sludge was considered as inoculum source. The inoculums were subjected to 

heat treatment (80±5⁰C) for 1 hour to inhibit methanogenic activities. Selective enrichment was 

performed with varied concentrations of bicarbonate (2g/L-4g/L-6g/L) and CO2: H2 sparging (20:80). 
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Bicarbonate reduction of 50%-60.78%-55.2% and CO2 consumption 62.67%, 66.96% was observed 

for GF and MCES respectively. The enriched culture reported with a bioethanol production of 5.08 

mg/L for MCES and 11.69 mg/L for MCES. The study infers that the enrichment of culture towards 

CO2 up taking will pave a new avenue for the production of several platform molecules. Further, the 

efficiency of pretreatment along with different inoculum sources will be assessed in terms of gas 

consumption, the production of ethanol, buffering ability, ORP and pH change.  

Keywords: CO2 Sequestration, Gas Fermentation, Microbial Catalysed Electrochemical System, 

Homoacetogens, Biofuel, Bioethanol. 

 

 

OP/RAE/106 
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Abstract: 

Hydrazine has high vapor pressure and carcinogenic properties which require special equipment while 

working with it. The change in phase from hydrazine to eco-friendly propellants with high specific 

characteristics are in trend for spacecrafts and space missions. Such propellants are commonly known 

as “Green Propellants” for environment sustainability and safety use. Green Propellants utilization is 

achieved in primary propulsion systems such as orbital missions, small missions, micro and 

nanosatellites because of high performance and storable characteristics in comparison with bi-

propellants and gaseous miniaturized systems. Hydroxyl Ammonium Nitrate (HAN) is an energetic 

ionic liquid-based monopropellant which has high performance and environment friendly features. 

High adiabatic temperature provides high performance for HAN based compositions. The use of 

ceria-cobalt oxide as a catalyst shows high temperature tolerance value. The catalyst lowers the self-

decomposition temperature providing stability to the propellant, converting it into usable form. The 

propellant along with the catalyst shows greater performance than traditional propellants. The thermo-

mechanical constraints occur while burning fuel in the thrust chamber. The proposed thrust chamber 

design consists of Ceramic Matrix Composites (CMCs) material with low manufacturing costs and 

regenerative cooled systems and polyethylene glycol as a coolant in the chamber provides stability 

against thermo-chemical constraints. The EIL based propellants with catalyst and specific chamber 

design reduces the Hydrazine usage. 

Keywords: Green Propellant, Hydrazine, Energetic Ionic Liquid, Ceria-cobalt oxides Catalyst 

 

 

OP/RAE/107 
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Abstract: 

Supersonic air-breathing vehicles have received extensive attention for missile applications. Heat 

management in a supersonic vehicle is a critical issue for developing an air-breathing engine. The 

combustor temperature for a high-speed engine (Mach > 4) can reach more than 2000 oC, which is 
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higher than the thermal stability limits of many metals and alloys. Regenerative cooling by using 

onboard fuel can be an effective way to manage thermal loads. Preparation of hydrocarbon fuels with 

a high heat sink capacity and low coke deposition is a great challenge. The present research aims to 

prepare a hydrocarbon fuel with a heat sink capacity of greater than 3000 kJ/kg and a coke formation 

rate of less than 10 mg/min. In the work, two multicomponent fuels namely fuel-A (boiling range 155 

- 214 oC) and fuel-B (165 - 242 oC) were prepared from a kerosene cut feedstock and examined their 

pyrolysis characteristics under supercritical conditions. Various analyses, such as ASTM D86, aniline 

point, calorific value, and composition, were performed to characterize the feed and product 

properties. The results are compared with a single component n-dodecane, as shown in Table 1. The 

estimated value of heat sink capacity for fuel-A, fuel-B, and n-dodecane is about 2530, 2700, and 

2800 kJ/kg, respectively, at 700 oC under 55 bar pressure with a feed flow rate of 25 mL/min. The 

coke deposition rate of the fuels is in the range of 11 to 16 mg/min, which is significantly higher than 

the n-dodecane coke (2.5 mg/min). 

Keywords: Hydrocarbon fuel, Heat sink capacity, Supercritical pyrolysis, Coke deposition 
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Abstract: 

The main problem in the world today is related to energy crisis and climate change. Fossil fuel 

depletion and global warming mainly cause both these issues. Therefore, finding alternative energy 

sources of energy becomes of higher importance. A microbial fuel cell (MFC) is an electrochemical 

device used for the biodegradation of organic matter present in wastewater with the direct production 

of electricity. The degradation process is the result of the microbial activity of microorganisms on the 

electrode surface (anode). Afterward, CO2 is produced along with electrons and protons. Electron and 

proton will flow from the anode to the cathode chamber through an external circuit and the proton 

exchange membrane respectively. However, permanent efforts need to be done such as to increase the 

energy produce in MFC, as it is still very low. The performances of an MFC depend on many 

parameters including anode material responsible for the transfer of electrons generated by 

microorganisms. Therefore, biocompatibility, conductivity, non-toxicity are some parameter essential 

in the choice of electrode in view of better results. This work presents the essential properties of the 

anode and classifies its types according to the material used to make it. Furthermore, methods for 

improving MFC performance through modification of the anode material, surface and 

biocompatibility will be discussed. 

Keywords: energy sources, microbial fuel cells, anode electrode, microorganism 
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Biogas Energy Potential in India from Food Waste and MSW 
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Abstract: 

The rising cost of petroleum fuels makes it necessary to utilize the bioenergy resources available. 

Biogas can be produced from municipal solid waste and food waste to supplement the available 

energy sources. The provision of clean biogas fuel, for houses can not only mitigate the problem of 

indoor air pollution, but also contribute to sustainable economic and social development, thereby 

enhance the quality of life at the household level and contribute to human capital development. It is, 

therefore, imperative to utilize biogas particularly in the poor developing countries and also focusing 

on the factors affecting the biogas production from available sources. This review aims to collect the 

surveys conducted by various agencies, in order to increase the effectiveness of biogas 

implementation in various economic and demographic layouts. The biogas yield or potential is then 

calculated by multiplying the total waste generated with the corresponding biogas yield factor. This 

study focusses on the sources and generation of municipal solid waste in India, and its utilization as 

the potential substrate for biogas production.  The barriers to further development of biogas 

technology in India has been discussed 

Keywords: biogas; MSW generation; anaerobic digestion; biogas yield; potential prediction 
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Abstract: 

To meet the energy demand and to reduce the crude oil import dependency of Government of India 

using B5 blend by 2030.Further, biodiesel is considered as green fuel as well as substitute in 

automobile industry which decreases carbon footprints. However, there are several demerits 

associated with the biodiesel, derived from various feedstocks via transesterification reaction. The 

present work is aimed to analyze the comparative study of neat Jatropha derived biodiesel (JOBD) 

and nanoparticles as additives. Nanoparticles are tremulous to increase the fuel property and reduce 

the exhaust gas emission. We have synthesized various nanoparticles and used them in the biodiesel 

to see the effect on various fuel properties such as density, viscosity, oxidation stability and calorific 

value. It was observed that Magnesium doped Zinc oxide nanoparticles additives fuel exhibits an 

enhancement of calorific value and oxidation stability. Biodiesel viscosity and density were shown to 

increase with increasing the nanoparticle addition. Moreover, these two properties were found  within 

ASTM standards. The nano-additives work as the biodiesel yield activities were found to be in the 

order of Mg-ZnO>ZnO> SiO2 >TiO2 respectively. Besides this, we found that on the addition of 

nanoparticles in ppm level, the fuel calorific value and oxidation stability are increased, keeping the 

density and viscosity of the fuel within ASTM standards. Further, biodiesel blends with nanoparticles 

could be a good alternative fuel for diesel engine without any modification and most effective metal-

oxide nanoparticle give us the best result on improving the performance as well as enhancing the 

physio-chemical fuel property. 

Keywords: Biodiesel, nanoparticles, blending, green fuel  
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Esterification and Comparative Study of Physicochemical Properties 
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Abstract: 

In this study, two different types of catalyst was used. First type is an mixed heterogeneous base 

catalyst containing Cao prepared from waste egg shells and cockle shells. The egg shells and cockle 

shells were dried in microwave oven for 24 hours at 120℃ and placed in Muffle furnace at 900℃ and 

mixed in 1:1 ratio. The other type is an acid bimetallic nanocatalyst composed of Ag,Fe. The Acid 

Catalyst was green synthesized from the leaves of Tridax procumbens and Azadirachta indica. Ag 

nanoparticles is synthesized from Tridax procumbens and Fe nanoparticles is synthesized from both 

Tridax procumbens and Azadirachta indica. The oil was extracted from curry seeds using petroleum 

ether in Soxhlet apparatus and centrifuged to separate the oil. FFA of the oil was found to be 7% 

hence Double Step Esterification was preferred. One of the major reason to choose heterogeneous 

catalyst was to eliminate soap formation. The oil was treated with the strong acid H2SO4 . Then oil 

along with methanol was treated with both acid and base catalyst separately to give Fatty Acid Methyl 

Ester. Finally optimum condition was found for maximum yield of FAME 

Keywords: Petroleum ether,chickenshell,cockleshell,Double step transesterification,Ag-Fe bimetallic 

nanoparticles  
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Abstract: 

The depletion of conventional energy sources necessitates the requirement of alternative energy 

resources which are renewable and environment friendly. This paper highlights the synthesis of 

renewable biofuel i.e., biodiesel from high FFA (free fatty acids) waste cooking oil by two-stage 

catalytic process. The conversion of biodiesel was obtained with acidic ionic liquid for esterification 

preceded by KOH used in the transesterification reaction. The acid value reduced from 13.972 to 

6.986 mgKOH/gm and highest FFA conversion was reported 98.8% with the optimized parameters of 

methanol to oil ratio 9:1 and 5 wt.% of ionic liquid catalyst at 70∘ C in 4 h at the end of esterification. 

This ionic liquid catalyst was reusable with five cycles. During transesterification, 1.3 wt.% KOH was 

used with the esterified oil at 60°C for 20 mins. The synthesized ionic liquid catalysts were 

characterized using TGA, FTIR, and HNMR etc. The ester content of the final product reported 

96.9%, which is more than the prescribed standard. The different properties of the biodiesel were 

identified and compared with the ASTM specifications. 

Keywords: Biodiesel; Transesterification; Ionic liquid; Waste cooking oil. 
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Abstract: 

Biodiesel is a form of diesel fuel derived from plants or animals which is nontoxic, environmentally 

energy source and with increase in energy demands of fossil fuels it is necessary to develop an 

alternative fuel which is nonpolluting and biodegradable which is produced by transesterification 

process using cosolvent method. The oil is extracted using Soxhlet apparatus and it is mixed with 

methanol to give fatty acid methyl ester (FAME). Then characterize the physicochemical properties of 

oil. If acid value is >3 it is acid, if it is <3 it is base. If FFA content is >0.5 it is acid and if it is <0.5 it 

is base. By this choose the appropriate solvent based on physicochemical properties. Base catalyst is 

done by mixed Cao catalyst (chicken egg shell+cockle). Acid catalyst is prepared by using green 

synthesis method. These catalysts are characterized by SEM, TEM, EDAX, FTIR analysis. The 

extracted oil mixed with cosolvent catalyst to obtain FAME and glycerol. 

Keywords: Solanum torvum, cosolvent catalyst, methanol, SEM, TEM, EDAX, FTIR, Biodiesel. 
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Abstract: 

Underground Coal Gasification (UCG) method, an in-situ gasification process is used for producing 

the Syn Gas. Synthesis gas (Syn gas) is a mixture of Hydrogen(H2) & Carbon monoxide (CO), with 

minor amounts of carbon dioxide (CO2) & Methane (CH4). The advantage of UCG lies in the fact 

that the underground coal seam itself becomes the reactor thus eliminate the use of manufactured 

gasification vessel at the surface through same chemical reactions. In the UCG application, air and/or 

oxygen is introduced to coal to carry out combustion by pumping it down boreholes (called injection 

wells), which are drilled in to the coal seam from the ground surface. Gas is produced and extracted 

through wells drilled down into the coal seam, and produces the coal gas to the surface for further 

processing, transport, or utilization. By the method of UCG maximum is converted to syn gas 

economically. This method removes the barriers as observed conventional mining techniques for syn 

gas production such as no requirement of coal to be mined, handled, transported and minimal land use 

for production. UCG eliminates much of the energy waste associated with moving waste. UCG, 

compared to conventional mining combined with surface combustion, produces less greenhouse gas 

and has advantages for geologic carbon storage. 

Keywords: Boreholes, Gasifiers, Injection, Syn gas, Underground Coal Gasification. 
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Abstract: 

Continuous depletion of conventional energy resources and increment in environmental and health 

hazards demands the necessity of non-conventional energy resources. Biomass gasification is one of 

the ways to harness energy from waste organic matter, a non- conventional energy resource. In 

gasification of biomass several types of reactions involved, and controlled rate of these reactions 

required to get desired quality of products (synthetic gas, hydrogen content in synthetic gas, 

problematic tar etc.). in literature, to control content of resulting gases, several types of catalysts such 

as Ni based catalysts, Fe based catalysts or Mg based catalysts for reduction of tar were investigated. 

As biomass source changes, preparation and testing of these catalysts for different feeds has become 

necessary. In this study preparation of multi-transition metal element catalyst is investigated for 

biomass gasification, Ex: Ni-Co-Cs on Alumina (Ni (Nickle)- excellent catalytic activity in 

gasification, Co (cobalt)- excellent capability to NOx reduction, Cs (cesium)-promoter and enhance 

life of catalyst, Alumina-support for salts precursors). To approach the objective wet impregnation 

method was used. The steps involved such as: solvent variation study, concentration variation study, 

precipitation time study, calcination time variation study etc. were performed and studied in detail to 

establish the relation between the sequences of steps. The morphology, surface area and elemental 

analysis of the samples were studied by FESEM, BET and XRD. Detailed process conditions and the 

results obtained at various conditions are compared with the literature and will be discussed.   

Keywords : Biomass gasification, catalyst, wet impregnation, calcination etc. 
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Abstract : 

In tummalapalle, uranium concentrate as SDU is generated through alkaline leaching process by 

treating the carbonate ore to produce the uranyl carbonate leach liquor and further precipitated as 

SDU by sodium hydroxide at controlled pH [1]. The SDU obtained through this process contain a 

large amount of polyacrylamides, humicacid and fulvicccid due to preferential solubilization of these 

organic acids in alkaline solution. Onthe other hand impurities like Zr and Si are also reported in the 

final product [2]. The purification of crude uranium to nuclear grade is generally carried out using 

HNO3–TBP solvent extraction route. For refining, crude uranium has to be first dissolved in nitric 

acid followed by filtration and then solvent extraction using TBP. Subsequently it is precipitated in 

the form of nuclear grade ammonium di-urante (ADU) for preparation of fuel materials. However, 

during the purification process of SDU in the refining operation the presence of PAM and humic acid 

etc. lead to gel formation which is attributed with the formation of slimy cyclic-imides during acid 

digestion of poly-acrylamides in nitric acid known as hydrogel and hinders the filtration rate and 

residual uranium in the gel and causes huge loss of uranium in the cake. Considering these aspects the 

present investigation deals with the novel method of addition of EDTA during the dissolution of SDU. 
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Experiments were performed by varying different parameters like % of EDTA addition, temperature 

etc. In presence of EDTA, the uranium preferentially comes into the aqueous phase leaving the PAM 

and other associated organic. EDTA quickly forms sodium salt (Na4EDTA) which is soluble in 

aqueous in alkaline media at pH~9 due to presence of sodium hydroxide and EDTA reacts with 

uranium. EDTA –U complex is favoured over the PAM –U complex and thus gel formation is 

prevented. Filtration rate, % recovery and cake quality wasanalysed during the experiments. The 

produced cake and filtrate also was characterized for FTIR,XRD& other physical properties  The 

results for filtration characteristics has been shown in Table 1. Addition of EDTA is found to improve 

filtration rate with reduced cake volume and reduced uranium content. The cake thus obtained does 

not need to do repulping for more than once for effective uranium recovery. The picture of SDU 

slurry and cake after filtration is shown in Fig 1.Thus the novel technique of addition of EDTA is 

found to be beneficial in terms of % U recovery and other filtration characteristics for refining into 

nuclear grade ADU.  

Keywords :EDTA,Uranium, Filtration,SDU,polyacrylamide,dissolution 
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Abstract: 

The present work deals with production of ethanol from sorghum grains. Initially starch enzymatic 

hydrolysis was investigated using commercial α-amylase and glucoamylase considering particle size, 

solid- liquid ratio and enzyme load as variables. Fermentation is carried out by using enzymes. Plants 

are the best choice for meeting the projected bioethanol demands. Our research  and  literature  studies  

indicate  that  sweet  sorghum  can  be  used  as  a  feedstock  for  ethanol production under hot and 

dry climatic  conditions.Therefore, it is suggested to plant sweet sorghum for biofuel production to 

solve problems such as increasing the octane value, to reduce greenhouse gases and gasoline imports. 

It has  high  tolerance  to  salt  and drought comparing  to  sugarcane  and  corn  that  are  currently  

used  for  biofuel  production .  Result shows that available starch will converts into more amount of 

ethanol.  Purity of ethanol will increases within low utility requirement. 

Keywords: Sorghum Grains, Enzymatic Hydrolysis, Ethanol, Fermentation, Saccharomyces 

cerevisiae. 
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Isolation of Lithium Ions for Battery Applications Using a Two Chamber Electro Dialysis 
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CSIR-IICT,Telangana 

*Presenting Author: sridharsrishti@gmail.com 

Abstract: 

 Lithium is a metal widely used in rechargeable batteries for cell phones, digital cameras, and electric 

vehicles. However, in recent years, dead batteries remain unused, resulting in enormous Lithium 

waste. To overcome this problem the present study is conducted at laboratory scale to extract battery 

grade Lithium (Li), as lithium hydroxide (LiOH) from LiCl solution by membrane electro dialysis 
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process. The process involves the separation of ions from aqueous solution by applying electric 

potential gradient across the electrodes, where positively charge ions can pass through the cation 

exchange membrane. The dual chamber electrolytic cell is separated by a selective cation exchange 

membrane, where one chamber contains LiCl and other deionized water. These two chambers are 

connected with electrodes through external circuit. During the experimental run, the applied electrical 

potential difference causes migration of Li+ and Cl- ions from the LiCl solution. The Li+ cations pass 

through membrane and reach the cathode chamber, while Chlorine gets eluted as Cl2 gas at the anode. 

The experiment was conducted on laboratory scale by varying the LiCl concentration i.e., 0.1, 1, and 

1.5 wt. % at constant as well as varying voltages where titanium electrodes were used as electrodes. 

After each experimental run, primary parameters such as pH, conductivity and TDS of the solutions 

were analysed. The samples were also analysed by inductively coupled plasma - optical emission 

spectrometry (ICP-OES). From the experimental results, the process was found to be effective for the 

separation of the metal ions to achieve battery grade Lithium. 

Keywords:  Electro dialysis , Conductivity,, Titanium Electrode, ICP-OES, Lithium ion Battery 
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Abstract: 

Hydrogen is seen as the fuel of the future and an alternative to fossil fuels due to its ability to decrease 

anthropogenic emissions of greenhouse gases and has a high calorific value. Due to which we can 

easily meet the ever-increasing energy demand considering the current climate of sustainability 

interest surrounding the energy sector. Biogas reforming is one of the most appealing and promising 

methods for hydrogen production. However the reforming process has two major drawbacks i.e., 

carbon deposition on catalyst and high energy cost. It is not easy to determine the ideal operating 

parameters (i.e., temperature, steam, and air demand) for different biogas compositions at which 

carbon decomposition and energy requirement are minimum. This project aims to develop a novel and 

comprehensive methodology for identifying the optimal thermodynamic operating conditions 

(temperature and feed ratios) for different types of reforming processes with air and steam, via two 

multi-criteria decision-making technique. Optimal conditions for steam reforming of biogas were 

observed at T=750 0C and for S/C=3.0. For partial oxidation of biogas, maximum conversion and 

maximum yield were observed at T = 800 0C and for O2/C = 0.5, and for mixed reforming of biogas, 

the analysis showed that the optimal condition was at T = 750 0C, for S/C = 1.5 and for O2/C = 0.25. 

At these conditions, hydrogen yield and methane conversion in biogas can be simultaneously 

maximized, while minimizing the yield of solid carbon. 

Keywords: Biogas, reforming, syngas, optimization, multi-criteria decision-making 
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Enhanced Photocatalytic Production of Oxygen by Nitrogen Doped Graphene Oxide 

Nanospheres 

Amit Kumar Verma,Prerna Tripathi, Zahoor Alam 

Rajiv Gandhi Institute of Petroleum Technology,Jais, Amethi, U.P 

*Presenting Author: 20bs0003@rgipt.ac.in 

Abstract: 

Herein, we describe how nitrogen-doped graphene oxide nanospheres (N-GONs) are synthesized and 

explore at their potential to be used for photocatalytic water splitting. To synthesize N-GONs, we 

opted with a conventional "bottom-up" approach using dibenzopyrrole as the main structural 

component. The hydrothermal treatment of nitro derivatives after nitration imparted oxygen 

functionality, which was well demonstrated by CHNS and XPS analysis. N-GONs contained ~14% 

and ~39% nitrogen and oxygen, respectively. The size of N-GONs ranges from 30 to 80 nm on 

average. The band gap of N-GONs is typically close to 2.61 eV. Through UPS and XPS experiments, 

the valance and conduction bands alignments of N-GONs were determined and found to be excellent 

for applications involving H2O splitting. N-GONs exhibit n-type semiconductor characteristics and a 

high charge carrier density of 1.12 x 1022 cm-3. We discovered that 1 g of N-GONs produced a 

remarkably good amount of oxygen (O2) over the course of 1 hour, roughly 1.5 mmoles. These 

historical contexts strongly imply the possibility of ongoing oxygen reduction and oxygen evolution 

reactions occurring simultaneously. No detectable H2O2 was found, indicating that H2O2 

immediately disproportionated to O2 and H2O on N-GONs. 

Keywords: Nitrogen doped graphene oxide nanospheres, semiconductor, dibenzopyrrole, bottom-up 

approach, and photocatalysis 
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Production of Castor Oil Derivatives via a Alkali Fusion of Castor Oil Methyl Esters 
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Abstract: 

Catalytic conversion of C-18 backbone of castor oil fragments (methyl ricinoleate) with alkali to C-10 

(Sebacic acid) + C-8 (2-Octanol) through a unique sequence including a primary reaction related with 

three different types of redox reactions and uncoupled oxidation. Optimized reactions parameters 

include catalyst, oleochemicals/NaOH ratio, reaction time and reaction temperature. It was discovered 

that Pb3O4 (1%) exhibited the optimum catalytic performance, and 280 ᵒC was deemed the optimal 

temperature of the reaction. The oleochemical/NaOH ratio of 15:13 were determined as the optimal 

ratio for alkali fusion of methyl ricinoleate was 3 hours. The maximum yield in sebacic acid of 65 % 

and 2-octanol of 35 % can be obtained by using methyl ricinoleate as the raw material. High purity of 

sebacic acid was confirmed by GC and melting point analysis. ICP-MS results illustrated that the 

content of Pb in sebacic acid was less than 1 mg kg-1. Separating glycerol from castor oil was 

beneficial for alkali fusion, by which, the yield of sebacic acid was increased of 8 %. This study 

provided guiding siginificance for the future industrial production of sebacic acid.  

Keywords: Castor oil, sebacic acid, 2-octanol, castor derivatives 
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Stepping Towards a Successful Acidic Electrolyser World with the Development of a Free-

Standing, Three-Dimensional (3D) Reduced Graphene-Non-Noble Tungsten Oxide Electrode 

Prerna Tripathi, Amit Kumar Verma, A. S. K.  Sinha, Shikha Singh 

Rajiv Gandhi Institute of Petroleum Technology,Uttar Pradesh 

*Presenting Author: prernat@rgipt.ac.in 

Abstract: 

In the electrolyzer industries, efficient and ongoing hydrogen production through acidic water 

splitting is crucial. A self-assembled, free-standing, three-dimensional (3D) reduced graphene-non-

noble tungsten oxide (SA-GWO) electrode has been reported as an advanced electrode material with 

high overall acidic electrolysis performance. The 3D self-assembled SA-GWO architecture electrode's 

adsorption isotherm has revealed the development of mesoporous structural design inside the 

electrode. SA-GWO electrodes have shown bi-functional (HER and OER) activity at the combined 

full potential of 1.9 V and achieved the norm of 10mA/cm2 (1M H2SO4, 28oC). Surprisingly, it 

displays OER activity in the acidic medium, which has been very rare up until now. SA-GWO 

supports the faradic efficiency of 73 and 52 % for HER and OER, respectively. At -0.5 V potential, 

the disintegration of monoclinic WO3 and the formation of 2D nanochannels like nanostructures 

observed in SEM micro images provided an insight into the mechanisms typically responsible for the 

distinct reactions of HER and OER in 1M H2SO4.  

Keywords: Self-assembly, 3D Self-assembled electrode, Acidic electrolysis, Bifunctional, 

Nanostructural transformation 
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Biodiesel (B100) Production from Lipid Synthesised in Scenedesmus Obliquus and Chlorella 

Pyrenoidosa 
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Dwarka, New Delhi-110078, India 

*Presenting Author: vps29@ymail.com 

Abstract: 

Global Energy necessity will remain susceptible until dependency on fossil fuels is diminished, due to 

their uneven dispersal, and carbon footprints. Biofuels are good alternatives to producing renewable 

energy as compared to fossil fuels. Due to the increasing demand for fuel, biofuel production has 

become a necessity due to the decreasing supply. Microalgae are sunlight- driven green cell factories 

for the production of potential bioactive products and biofuels. Microalgae has proved to be a good 

source of biofuel and producing it in larger quantities and in a short period of time is the challenge 

being faced. Two species of microalgae, Scenedesmus obliquus, and Chlorella pyrenoidosa have been 

grown in optimized Zarrouk’s medium in nitrogen-limited and unlimited conditions. However, algal 

cells under stress conditions, can adjust their intracellular metabolic network to acclimatize to the 

detrimental environment. Biodiesel from algal biomass refers to fatty acid methyl ester or fatty acid 

ethyl ester formed by transesterification. Nitrogen limiting conditions favour lipid biosynthesis, C. 

pyrenoidosa and S. obliquus have more lipid content of 48.0% and 41.2% respectively as compared to 

nitrogen unlimited conditions in which lipid content is 9.6% and 7.4% respectively. Both microalgae 

produce saturated and unsaturated lipids having carbon C3-44. Chlorella pyrenoidosa has more 

chloroplast activity in Zarrouk’s medium which exhibits more C18, and C19 fatty acids of 62.8% area 
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as a major component as compared to Scenedesmus obliquus which has C18, C19, and C21 fatty 

acids of 57.31% area as major component and all others are esters in low percentage. 

Keywords: Biodiesel · Renewable Fuels · Microalgae · Lipid Biosynthesis · Chlorella sp.· 

Scenedesmus sp. 
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Synthesis of the Catalysts for Hydrogen Production from the Methanolysis of the Sodium 

Borohydride from Home Made Waste Green Tea Leaves 

Naman Srivastava, Madhu Agarwal, Rajeev Kumar Dohare 
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*Presenting Author: 2021pch5067@mnit.ac.in 

Abstract: 

The current scenario of the rapidly increasing energy demand puts a heavy burden on conventional 

energy resources. So, there is an urgent need to look for alternative energy resources that should be 

renewable, cheap, and friendly to the environment. One such clean source of energy is hydrogen 

energy. In recent years, many chemical and biochemical pathways have been explored for producing 

hydrogen because it is clean and carbon-free. For this work, we have designed a catalyst from waste 

green tea leaves and carried out the methanolysis of sodium borohydride. The reaction was carried out 

using 0.2 g sodium borohydride, 3 ml methanol and 0.1 g catalyst. Further, the effect of change in the 

amounts of the catalyst and sodium borohydride on hydrogen production were also studied. 

Moreover, FTIR and SEM characterizations have been performed to understand the chemical 

structures and morphologies of waste green tea leaves and the catalyst.     

Keywords: Hydrogen, methanol, metal-free catalysts, green tea leaves 
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Catalytic Reforming of Biomass (Cellulose) by Pyrolysis for the Production of Hydrogen-Rich 

Syngas  
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Abstract: 

The implications of global warming and the problems with the world's energy supply have recently 

attracted increasing amounts of attention. In order to address this major problem, scientists have 

invented numerous renewable processes (such as solar energy, wind energy, ocean energy, 

geothermal energy, and bioenergy). There are various techniques to produce energy from biomass, 

including physical, thermal, chemical, and biological conversion. Biomass is a potential energy 

resource [1,2]. An effective method for producing hydrogen-enriched syngas as an energy source is 

through the thermochemical processing of biomass by pyrolysis and catalytic reforming. As a result, 

pyrolysis has been used in this study to catalytically transform biomass using cellulose as the model 

ingredient. To  increase the hydrogen production, restrain coke formation and tar reduction from the 

biomass (cellulose as model compound), supported nickel catalysts were used. The reaction was 

performed using a two-stage fixed bed quartz tubular reactor (HVC-DRM-5) coupled with GC. The 

gaseous products were analysed by GC and GC/MS (for liquid product). Supported-nickel catalysts 

(alumina and silica support) were prepared by incipient wet impregnation method. The synthesized 

catalysts were characterized by using Brunauer-Emmet-Teller (BET), XRD, Thermogravimetric 

analysis (TGA), Raman Spectroscopy, and FT-IR studies. Moreover, the functional group's evolution 
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characteristics of the studied material (cellulose) were studied using in-situ diffuse reflectance 

infrared Fourier transform spectroscopy (DRIFTS) during pyrolysis of cellulose from 150 °C to 

600 °C temperature. Various operating parameters were optimized for maximum hydrogen 

generation.  

Keywords: Pyrolysis, Catalytic reforming, Cellulose, Hydrogen, Syngas 
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Abstract: 

Glycerol is now widely available as a by-product of the vegetable oil industry, with only a minor 

portion derived from fossil sources. The methanolysis of vegetable oils to fatty acid methyl esters 

(FAMEs), or biodiesel, was supported and developed in particular by the governments of the 

European Union in order to blend petro-based diesel fuels with FAMEs. The economic conversion of 

glycerol into various value-added chemicals is critical for the biodiesel industry's long-term viability. 

The Acetalization of glycerol to acetals and ketals for use as fuel additives is one of the promising 

processes. Acid-catalyzed reactions of glycerol with aldehydes and ketones could yield these 

products. This review aims to critically present a valorization of glycerol by using various supported 

heterogeneous catalysts such as zeolites, heteropoly acids, metal-based, and acid-exchange resins 

have been thoroughly evaluated. Thus, many new chemical transformations involving glycerol as a 

starting material have been described in reviews, including reductions, oxidations, dehydrations, 

esterifications, carbonations, acetalizations, gasification, and oligomerization reactions involving 

heterogeneous or homogeneous catalysis, etc. 

Keywords: Glycerol, Biodiesel, Homogeneous catalyst, Heterogeneous catalyst  
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Xfex/Al2O3 Catalysts 

Akanksha Singh Rajput,Taraknath Das 
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Abstract: 

A series of 40Ni0.75Ce1-xFex/Al2O3 (x=0, 0.25, 0.5, 0.75, 1) catalysts were synthesized by sol-gel 

method and tested for methane, ethane and propane dry reforming reaction for the purpose of syngas 

production. Catalysts characterized by XRD, H2-TPR, CO2-TPD, Raman spectroscopy, BET. 

Addition of promoters (ceria and iron) in small amount create a big difference in catalyst activity and 

enhanced the metal support interaction also enhanced the basicity of the catalyst. Catalyst 

40Ni0.75Ce1-xFex/Al2O3 calcined on 700 °C showed the highest conversion of methane, ethane, 

propane and CO2. Addition of supports increases the surface area of the catalyst which increases the 

conversion of reactant and yield of the product also increases the stability of the catalyst. Coke 

formation on the catalyst surface analysed by Raman spectroscopy to see the coke formation and 

stability of catalyst. Different forming reactions have different reaction conditions for the batter 

conversion of methane, ethane, propane and CO2. Comparative methane and ethane, propane dry 

reforming reaction needs higher reaction temperature to achieve higher conversion of propane and 

CO2.  Keywordss: Synthesis gas, Dry reforming, Raman, Sol-gel method.  
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Keywords: Synthesis gas, Dry reforming, Raman, Sol-gel method. 
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Abstract: 

Solar energy is an attractive and an alternative option for cooking.  Over the past few decades, many 

solar cookers are designed.  Panel type solar cooker can be an alternative option of box solar cooker 

as it can be developed with lightweight base materials as against the solar box cooker which is costly 

and heavy.  In this work, two models of panel solar cookers are developed and thermal performance 

testing was performed vis-à-vis conventional solar box cooker. Polypropylene sheet is used as the 

base material for panel solar cookers and silver vinyl wrap as a reflecting surface.  Aluminium 

cooking pots and transparent glass boxes were used as a cooking vessel and for greenhouse effect 

respectively.  All the testing was performed at the geographical location of latitude of 22.07°N, 

82.14°E during the month of February 2022 to March 2022.  For measure of thermal performance, 

water load test, standard cooking power and water heating time are considered.  In this work, 

additionally we have tested solar cookers in the morning hours, as well as under partly cloudy weather 

to analyse their performance in these conditions. 

Keywords: Solar cooker, Panel type cooker, cooking power, thermal performance 
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Abstract: 

Conversion of waste to energy via pyrolysis presents a viable solution for the ever-generating solid 

waste of one-time use face mask (since the onset of COVID-19) and for the exponentially rising 

global energy demand. Integration of catalyst in the process enhances the selectivity of the value-

added chemicals and oil generated as well as increases the overall efficacy of the process. Hence, 

current study presents the kinetic study of the non-catalytic and catalytic pyrolysis of face mask using 

thermogravimetric approach. The catalysts used for this study is derived from spent adsorbent 

(aluminum hydroxide/oxide nanoparticle). Kinetic parameters like activation energy and pre-

exponential factor were estimated using model free methods (Ozawa Flynn Wall (OFW) and 

Kissinger AkahiraSunose (KAS)). The result from thermogravimetric analysis shows that thermal 

degradation of face mask can be divided into three phases with a maximum weight loss in the 

temperature range of 400oC-520 oC. Incorporation of catalyst in the process revealed a reduction in 

the activation energy and estimation of thermodynamic parameters shows low thermal energy 

requirement and higher feasibility of the catalytic pyrolysis process in comparison to thermal 

decomposition. Finally current study explores the recyclability of one-time use face mask as a source 

of energy and exhibits the potential of using waste derived catalyst in place of commercial catalyst. 
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Keywords : One-time use facemask, thermogravimetric analysis, model-free methods, waste derived 

catalyst, kinetic study. 
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Abstract: 

Production of hydrogen (H2) by photocatalytic water splitting using an efficient photocatalyst is a 

potential method to deal with energy and environmental issues worldwide. Here we report the 

synthesis of cubic phase Cu2O and Cu2O-TiO2 (P25) composite using a glucose solvothermal 

method. The combination of p-type Cu2O with n-type TiO2 results in a p-n heterojunction which is 

highly beneficial to photocatalytic processes, due to the resulting capability of (i) absorbing visible 

light irradiation and (ii) promoting charge carrier separation. These catalysts are characterized by 

various analytical techniques such as FTIR, UV-DRS, XRD, Raman, SEM, TEM etc. The optimized 

Cu2O – TiO2 (P25) (5.0CuT25) composite was further tested for its photocatalytic hydrogen 

production activity using 10% (v/v) methanol-aqueous solution under the 1 kW simulated solar light 

irradiation. It was found that the optimized composite exhibits the highest hydrogen production 

capacity of 1839 µmol g-1, which was nearly 54 and 122 times higher as compared to AEROXIDE 

TiO2 (P25) and synthesized Cu2O respectively. This work presents a simple and feasible method for 

the synthesis of highly efficient Cu2O-TiO2 (P25) composite and its application for the enhanced 

photocatalytic hydrogen production. 

Keywords : Cubic Cu2O, Cu2O-TiO2 Photocatalyst, p-n heterojunction, photocatalytic hydrogen 

production.   
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Abstract: 

The biggest impediment to the commercialization of hydrogen is safe hydrogen storage, distribution, 

and transportation. A practical alternative is on-site hydrogen production using methanol steam 

reforming (MSR) due to its compatibility with present logistics, high volumetric hydrogen content (99 

kg m-3), mild operating conditions, absence of C-C bond, and ability to be produced from a 

renewable source. But, MSR in traditional rectors is thermodynamically limited which further can be 

intensified using a membrane reactor (MR) to achieve high conversion and H2 yield (Le-Chatelier’s 

principle). However, a significant obstacle still exists in the separation of H2 from mixed gases (H2, 

CO2, and CO) generated during MSR in a membrane reactor. In this instance, the increased hydrogen 

permeability, selectivity, and thermal stability of PdAg inorganic membranes have demonstrated their 

superiority for H2 separation. However, the concentration polarisation phenomenon dramatically 

affects hydrogen recovery from the gas mixture. To overcome this challenge baffles are used to split 
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the reactor into multiple passes to channel the gas flow pattern. The position of baffles, number of 

membranes per unit pass, feed flow rate, temperature, and pressure is optimized to achieve maximum 

hydrogen recovery. It is observed that hydrogen recovery in a multipass membrane reactor (MMR) 

with six membranes (150 cm2 area) is 32% higher compared to the same configuration in MR. 

Keywords: Methanol steam reforming, Membrane Reactor, Multi-pass, Hydrogen recovery 
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Abstract: 

High efficiency Organometallic halide perovskite photovoltaics is an emerging research area and a 

fast-developing field. Since the reports of solid-state devices with efficiencies close to 10% in 2012, 

the field has been developing rapidly with a growing number of publications on halide perovskite 

photovoltaics. Perovskites have arisen as a very promising arena of research, particularly in 

engineering and material science fields. Also, it has grown admiration due to its potential usage in 

photovoltaics.       Perovskite Solar cell devices have gained interest not only nationally, but even 

globally. So, in the present paper, robust strategies for perovskite photovoltaics and role of 

engineering aspects is discussed in detail. We have also discussed various passivation strategies for 

enhanced performance of perovskite photovoltaics. Various factors that can lead to the enhanced 

stability and efficiency of solar cell is also discussed. This study will open up the gateways for 

efficient commercialization of perovskite solar cell modules.  

Keywords: Sustainable Perovskite photovoltaics, ab initio perovskite Solar cell, HTL, ETL, Robust 

strategies 
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Abstract: 

Hydrogen is gaining global recognition as a unique energy source and potential fuel that can be used 

in a wide range of industries, including transportation, chemical industry, energy storage, and research 

[1]. The technology known as polymer electrolyte membrane water electrolysis (PEM WE) is 

regarded as a crucial step in the process of creating high-purity hydrogen from water and zero carbon 

emissions [2]. Electrolyzer industries efforts are aimed at reducing system complexity in order to 

enable system scale-up, lowering capital costs through less expensive materials and sophisticated 

stack manufacturing processes [3]. The goal of this work is to mitigate the use of platinum (Pt) for 

hydrogen evolution reaction in a single-cell PEM water electrolyzer. To this purpose, 

Polyamidoamine dendrimer encapsulated platinum metal (Dend-Pt) incorporated into multilayer 

graphene oxide (MLG) was synthesized as a cathode catalyst for HER. The performance evaluation 

and degradation of Dend-Pt in a single-cell PEM WE were systematically scruitinized using the 
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standard electrochemical techniques. The produced catalyst's catalytic activity was contrasted with 

that of a commercial Pt/C (40 wt. %) catalyst. The amount of Pt was determined to be between ~1-2 

wt.% on MLG support. The loaded Dend-Pt for single cell water electrolysis is 0.025 mg cm-2, which 

is 40 times lower than the commercial Pt/C loading (1 mg cm-2). The MLG/Dend-Pt NPs catalyst 

exhibits a maximum current density of 12 A cm2 mgPt-1@2 V while the commercial Pt/C catalyst 

only exhibits a maximum current density of 0.9 A cm2 mgPt-1@2 V. 

Keywords : Hydrogen, polymer electrolyte membrane, water electrolysis, dendrimer and Platinum 
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Abstract: 

This research is undertaken in the backdrop of rapidly expanding chemical process industries and 

their readiness in effectively managing and learning from Process Safety Incidents in India. Process 

Safety Incidents that occurred in India from 2005 to 2020 were surveyed through publicly available 

resources.  They were researched and analysed for common trends. In addition, lessons learned from 

case studies shared publicly by a national technical directorate, namely Oil Industry Safety 

Directorate (OISD) was compared with learnings from common themes published by the 

Occupational Health and Safety Administration (OSHA), US. Challenges in data quality and lessons 

learned are detailed in this paper. Some of them include lack of proper categorisation or regulatory 

industrial codes, lack of access to official information of incident findings, lack of proper application 

of source/dispersion models within incident reports, questionable accuracy in the reporting of findings 

and many more. The OISD database is by far  considered to be the best source of knowledge sharing 

within the Indian oil and gas industry. However, they too  posed information accuracy challenges. 

This case study examines the challenges from a statistical perspective and provides a pathway for 

Indian industry to inculcate good learning practices in data assessment and use the same to enhance 

process safety.  

Keywords: Incident database, Learning, Incident, Root Cause 
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Abstract: 

Celebration with firework is common in all over the world. Burning firecrackers is also one of the 

emission sources of air pollution. For this study Diwali Celebration week is considered for the year 

2015-2021  for 3 different locations and the parameters identified for comparison are  PM2.5, NO2, 

CO, NH3, SO2 and O3  respectively. From this present study, it is noticed that there is a sudden  

increase in the concentration of  pollutant during the celebration period. Some of the parameter 

exceeds the National Ambient Air Quality standards. In addition, the exposure of toxic chemicals 

released from the firecrackers may induce health effects in infants, elderly people, diseased persons 
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and various age groups. In order to achieve the desired ambient air quality levels,  legal standards may 

be required for these emissions. In accordance with the statutory guidelines, the present study would 

be highly effective in addressing air pollution and its impact, eventually leading to good urban 

policymaking with specific focus to Sustainable Development Goals. 

Keywords: Firecrackers, Diwali,  PM2.5, Gaseous pollutant, Health effects 
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Abstract: 

Paper-based devices are a popular choice for point-of-care devices as they do not need trained 

personnel to use, can be made available in an affordable price, and can be designed to carry out a 

variety of bioassays.  Globally, as there is a surging population reporting vitamin 

deficiency/insufficiency (over 1 billion people as per the current data), they can be benefited if such a 

point-of-care testing device is developed. Although vitamins are micronutrients required typical in 

less than 100 mg per day, they have a significant impact on our functional activities, and their 

deficiency leads to various unforeseen effects which are difficult to be diagnosed at times. Through 

this work, we aim to develop a paper-microfluidic device which can test the various vitamin levels, 

with the aim to get an improved sensitivity and shelf life than what currently exists in literature. 

Additionally, we would integrate with a smart technology using machine learning algorithms so that it 

can be designed as a generic smartphone-based solution that enables the signal read-out and 

quantification on one-go. The sensitivity and shelf-life of the device can be enhanced using the 

pertinent Nanozymes to replace the traditional enzymes used for signal quantifications in the earlier 

devices. We would also display our algorithm offers overall accuracy comparable to currently existing 

techniques and hence laying the groundwork for point-of-care diagnostics, particularly in larger 

populations, in low-resources setting, as well as home-test kits for the urban population. 

Keywords: Smartphone-Based, Vitamin, Nanozyme 
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Abstract: 

Proteases or proteolytic enzymes perform hydrolytic degradation of peptides and proteins in the 

human body. They participate in different cell functions, such as nutrient digestion and immune 

system cascade amplification.[1] Abnormal levels of protease activity indicate several serious 

diseases, such as cardiovascular, cancer, neurodegenerative disorders, or physiological conditions, 

such as chronic wounds.[2]–[4] As they are involved in many pathological processes, proteases are 

attractive biomarkers or drug targets in several therapeutic areas. Thus, a sensitive and straightforward 

tool for detecting proteases and their real-time action mechanism is vital for the early diagnosis of 

diseases.  Glyphosate is a ubiquitous herbicide used in agriculture, which is toxic to plants, humans, 

and animals as it affects the cell cycle regulations.[1] Its intensive use raises concerns about 

environmental impacts and health risks as it now appears as a groundwater residue. Rapid monitoring 

of glyphosate in water samples is difficult and costly through chromatographic techniques.[2] Due to 
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the cumbersome sampling procedure, only a few samples are collected yearly. Therefore, we need an 

affordable, rapid, and sensitive analytical method that can frequently identify and quantify glyphosate 

on-site. This work shows a nanoporous gold-based electrochemical sensor for detecting glyphosate in 

water. The use of nanoporous gold allows fo more sensitive detection than planner gold electrodes. 

The sensor integrates with portable and smartphone-operated potentiostat provided by PalmSens, 

allowing on-site and frequent monitoring of glyphosate in waterbodies.  

Keywords: Herbicide, Glyphosate, Nanoporous Gold, Electrochemical Sensor 
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Abstract: 

The outer coat of the seeds of the Bixa Orellana is used as a natural dye source to draw out the colour. 

The dye has a reddish-orange colour. The peels are made up of cellulose, tannins covered in colours, 

moisture, and oily substances, whilst the seeds are made up of shelled kernels containing oils, waxy, 

and alkaloid components. Bixin, an apocarotenoid, is one of the most significant oil-soluble pigments 

found in annatto plants. An annatto pigment called norbixin is soluble in aqueous alkaline solution. 

The terms "bixin" and "norbixin" refer to chromophores having a conjugated system. This extract is 

well-known for its non-toxic qualities and extraordinary ability to colour with shades of red, orange, 

and yellow. Colored pigments are often extracted from Bixaorellana seed using a successful solvent 

extraction procedure. The carotenoids group, specifically bixin and nor-bixin, make up the majority of 

the extracted pigments from the seed, and they are also high in tannin. Our present study aims to 

separate the colourants from the seeds of the annato fruit. Additionally, this research was done to 

ascertain the nutritional value of extracted dyes and to assess the biochemical characteristics of the 

dye, such as its antioxidant activity in relation to solvent change. The dye's photosensitivity and 

colour stability were also assessed as a function of time. Additionally, the dye's quantitative 

measurement of the total anthocyanin content was assessed and used as a food colourant. 

Keywords:Bixaorellana, Bixin, carotenoids, norbixin, anthocyanin. 
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Abstract: 

Hydrogen embrittlement has been emerged as serious issue in petroleum refineries particularly in 

hydrotreating units. Hydrogen containing solid solution (alloy) deteriorates the ferrous alloy’s fracture 

resistance considerably. This leads to the spontaneous failure of material. The studies conducted 

earlier on this topic have suggested the requirement of critical concentration of hydrogen, which must 

be present on pre-existing cracks. Therefore, it is required to understand the mechanism of crack 

initiation and crack growth in presence of hydrogen. Interaction of hydrogen occurs differently at 

cathodic and anodic sites of alloys matrix. Hydrogen developed in the cathodic site can either be 

blown out in gaseous form or under certain condition hydrogen can be remained in atomic state. 

Atomic hydrogen is prone to penetrate inside the metallic lattice through absorption and diffusion 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

223 
 

mechanism. Diffused hydrogen can either entrapped in the lattice defects or sometime get combined 

with the secondary phases present in the alloys. Such phenomenon alters the mechanical properties 

and failure mechanism of alloys and lead to the spontaneous brittle fracture. Therefore, it is important 

to elucidate the mechanism of hydrogen embrittlement to make the hydrotreating operation safe and 

facile. In addition to this, understanding the mechanism would allow us to decide the corrosion 

preventive measures.  In this poster, we have highlighted the effect of heat treatment on the hydrogen 

embrittlement of ferrous alloys. In addition to this, mechanism of hydrogen embrittlement has been 

elucidated in terms of varying thermodynamic variables e.g., temperature (315-420 0C) and pressure 

(H2S) (1000 psi) and corrosive media (high acid crude).  

Keywords: Oil and Gas, Corrosion, Hydrogen Embrittlement, Safety 
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Abstract: 

CO2 corrosion (sweet corrosion) is a major economic threat for oil and gas industry, particularly for 

upstream oil and gas sectors. It is worth mentioning that one of the Indian upstream oil and gas 

industry has seen the pipeline bursting in Assam in 2020. As per global data of corrosion failure, a 

significant economic loss (USD 589 million) is being resulted due to surface pipeline corrosion failure 

out of the total loss happens due to corrosion i.e., USD 1372 billion. Carbon steel is one of the highly 

used construction materials for oil and gas pipeline. Industrial applications of carbon steels involve 

pre or post processing treatment e.g., heat treatment, foreign materials’ coatings etc. However, often 

on continuous basis, film-forming corrosion inhibitors are typically used which consists usually 

nitrogen, sulphur and chlorine containing compounds with hydrophobic tail, typically hydrocarbon 

chain.  Film-forming corrosion inhibitors protect the steel through adsorption on their surfaces (either 

through physical or chemical adsorption), and the related changes of the surface and interface free 

energies. This adsorption on steel surface depends on various factors such as structure and orientation 

of the adsorbed molecules, solution chemistry, electrochemistry of the interface, nature of the metal 

surface, etc.  A range of studies have been conducted to postulate the mechanism of inhibition; 

however, it is still unclear. Therefore, it is imperative to develop a sound understanding on corrosion 

inhibition mechanisms taking place at carbon steel surfaces under carbon dioxide conditions, with 

particular focus on development test methodology applicable to corrosion inhibition studies in 

general. Developing such advanced level of understanding on the fundamental aspects of the 

corrosion inhibition processes will significantly contribute to developments of economic, novel and 

green corrosion inhibitors suitable for CO2 corrosion. This poster identifies the challenges in the 

development of novel and economic corrosion inhibitor and also emphasizes the mechanisms of 

corrosion inhibition. 

Keywords: Corrosion, Inhibition, Sweet Corrosion 
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Abstract: 

Corrosion has been emerged as one of the important industrial problems faced by different heavy 

industries including petroleum refineries and petrochemical sectors. It is worth mentioning that India 

is also losing more than USD 40 billion annually (~4% of its total GDP) due to corrosion in its 

infrastructure and industrial segments. The major vulnerable areas of oil and gas includes refinery 

units, pipelines, upstream drilling section etc. Among these, pipeline has been emerged as the most 

vulnerable segments of oil and gas sectors which suffers with corrosion problem. As per the global 

statistical data, ~18% pipeline failures occur due to corrosion in oil and gas sectors.  It is worth 

mentioning that There are different forms of corrosion e.g., under deposit corrosion (UDC), microbial 

influenced corrosion (MIC), stress corrosion cracking (SCC) etc., however, in general all these 

phenomena are assisted by CO2 and H2S. The conditions become severe under the different 

thermodynamic conditions. Earlier studies have elucidated that the ratio   of CO2 to H2S changes the 

composition of internal corrosion product formed on pipeline. The difference in corrosion severity          

with respect to H2S partial pressure has been studied in detail, However, the mechanism of corrosion 

products formation on ferrous alloy substrate (carbon steel) has not yet been clear to research 

community.  Therefore, a detailed study is required to elucidate the mechanism of corrosion product 

formation on alloy substrate under different partial pressure of CO2 and H2S at extreme temperature 

conditions. Such study may lead to the development of efficient eco-friendly and economic corrosion 

inhibitor which makes the oil and gas industrial operation safe and facile.  

Keywords: Corrosion, Sweet Corrosion, Sour Corrosion, Inhibition 
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Abstract: 

This paper presents HAZOP and risk assessment studies for the batch processes of isoxaben plant 

involving storage, handling and processing of several hazardous chemicals. Isoxaben is an herbicide 

for control of broadleaf weeds and grasses in non-cropland areas and a cellulose synthesis inhibitor. It 

is a member of isoxazoles and benzamides. The 5-stage isoxaben manufacturing process is described 

using a schematic flow diagram. At first, hazard identification in the aforementioned processes is 

carried out using the Dow criteria of Fire and Explosion Index (F & EI) and a simple correlation for 

toxic hazard index. Chemical Exposure Index, CEI, for each process and storage equipment is 

determined. Most of the equipment covered for determining degree of hazard includes batch storage 

tanks, bulk storage tanks and reactors involving hazardous raw materials and intermediates. HAZOP 

technique is employed for most of the major equipment to identify hazards due to process deviations. 

HAZOP sheets have been prepared identifying all the hazard and operability problems with help of 

guide words and P&ID diagrams. The results of this study, are used to create a few Credible Accident 

Scenarios (CAS) to draw conclusions for evolving risk criteria. Further, toxic dispersion and pool fire 
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scenarios from 200L drum failures, scenarios involving explosion and fire, risk ranking criteria for 

drum storages, event and fault tree analyses for selected equipment failure are presented.   

Keywords: Hazard Identification, HAZOP, Risk Assessment, Isoxaben Plant, Event & Fault Tree 

Analyses 
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Abstract: 

Being a hazardous environmental problem, water pollution has become a worldwide concern due to 

the inadequate accessibility of fresh water. Pharmaceuticals waste, heavy metals, organic, and 

inorganic contaminants present in wastewater have shown significant threats to the environment and 

public health globally. Currently available monitoring techniques involve complex equipment, longer 

processing time, and highly skilled professionals, making these techniques non accessible for 

common people. Microfluidics can aid in the development of portable, highly sensitive, and selective 

water quality control systems for checking the contamination of water. In this work, we describe the 

fabrication of portable sensor platforms using selective surface patterning of cellulosic paper. The 

application of the fabricated paper-based lab-on-a-chip device is explained for the qualitative and 

quantitative detection of contamination in water using colorimetry. The method can be integrated with 

an image analysis procedure that allows for on-the-spot data collection, thus overcoming the 

challenges of sample storage, handling and transportation to lab facilities. This work summarizes 

potential methods for investigation and sensing applications in resource-limited areas, especially in 

developing and underdeveloped countries. 

Keywords: Microfluidics; Environment; Paper Based Sensor; Water contamination; Detection; 

Colorimetry 
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Abstract: 

Intelligent food packaging is emerging as a novel technology. Packaging developments such as 

packages including antimicrobials and oxygen scavengers have established a different pattern for 

prolonging shelf-life and protecting food from environmental influences. This technology uses 

indicators and sensors into packaging that we call smart or intelligent packaging. It must be able to 

provide four main functions: protection, containment (small items can be grouped into one package), 

information transmission (how to use, transport and recycle). Smart packaging brings chemical 

sensors and biosensors into action to monitor the quality and safety of food products, which are 

beyond the existing conventional technologies like control of weight, volume, colour and appearance. 

It is important to have an improved understanding about these sensors as they bring sustainable and 

affordable smart packaging. Yet, there are still some limitations that need to be surpassed before this 

technology reaches a mature commercial stage. In this work, we provide an overview of research and 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

226 
 

development efforts in this sector with perspective on potential challenges and opportunities in future 

smart food packaging industries. 

Keywords: Smart packaging, intelligent packaging, biosensors, chemical sensors 
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Abstract: 

In India, the Ganga Basin experiences problems related to water quality, water availability and 

ecological degradation because of the over abstraction of surface and the groundwater, presence of 

various hydraulic infrastructures, untreated sewage water discharge and other point and non-point 

type source pollution. The basin is experiencing rapid socio-economic development that will increase 

both the demand for water and pollution load. Climate change adds to the uncertainty and future 

variability of water availability. To support strategic planning for the Ganga Basin by Ministry of 

Water Resources, River Development and Ganga Rejuvenation and concerned Indian states 

governments, a river basin model we are trying to develop that will integrate the hydrology, geo-

hydrology, water resources management, water quality and ecology by using GIS and Remote 

Sensing. Due to growing industrial development, urban development, E-Waste, wastewater irrigation, 

Sewage, mainly targeting effluents discharged from Pulp Paper, Textile and Tanneries. The 

concentrations of Chromium, Cadmium determined were more than the maximum admissible and 

desirable limits when compared with the Data of organizations like WHO. Exposure to heavy metals 

has been linked to chronic & acute toxicity developing retardation, neurotoxicity, kidney damage, 

even death in instances of very high exposure and also negative impact on crop yield and 

productivity.  

Keywords: Ganga Basin, groundwater, effluents, pulp paper, textile and tanneries, Chromium 

Cadmium 
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Abstract: 

Alkaline Ionized water has wide therapeutical applications due to its alkaline, micro-clustered nature, 

enriched minerals, negative oxidative reduction potential (ORP), and immunity-boosting capability. 

Consumption of this alkaline water neutralizes the acidic nature in the body’s bloodstream and 

improves the absorption capacity of essential nutrients. Alkaline ionized water is intended to provide 

protective benefits against hyperacidity, arthritis, and oxidative stress-related disorders such as 

diabetes, neurological diseases, and arteriosclerosis. The objective of the present study is to develop 

an inexpensive ionizer for production of alkaline ionized water with a pH of 8.5-9.5 and a capacity of 

12 L/h. The design of the alkaline ionizer is in cylindrical shape made with acrylic material consisting 
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of two compartments, which are separated by a membrane for the selective transfer of ions. A 

perforated mixed metal oxide coated titanium electrode act as anode and a titanium plate is used as a 

cathode. An indegenious nanofiltration membrane is used as a barrier between the two chambers of 

the cell. Experimental trials were conducted using raw water as feed source having total dissolved 

solids of 250-300 ppm, which was prefiltered using 3 stage mechanism. Experiments were performed 

by varying the power supply in the range of 6-36 V to the ionizer and the performance of the ionizer 

was studied based on the consistency of the alkaline water pH range under continuous operation 

Hence, the design of this low-cost ionizer has potential applications for providing several health 

benefits to the common man. 

Keywords: Alkaline Water, Negative ORP, Titanium electrode, Nanofiltration membrane, Immunity 

booster. 
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Abstract: 

The sudden onset of the global Covid-19 pandemic has led to the development and implementation of 

various healthcare measures and public safety guidelines, among which wearing a face mask is the 

primary requisite. Understanding the necessity and utility of the frontline of defense a low-cost multi-

layered face mask was designed and developed to avert the spread of COVID-19. The innovation lies 

in designing and fabricating recycled PET layer incorporated face masks sourced from waste RO 

membranes. Hydrophobic polypropylene layer was sandwiched between the textile layers, with the 

first barrier being the waste-derived PET hydrophobic layer, Polypropylene layer is non-wettable and 

hence will not absorb the respiratory droplets and electrostatic repulsion is also possible. Owing to 

recycling and reusing the polymeric layer, the cost of material was less than Rs.13/-and the masks can 

be reused for up to 30 mild washes, unlike other commercially available single-use N95 masks. The 

masks have been tested and certified by SITRA, to provide >95% bacterial filtration efficiency (BFE), 

>98% particulate filtration efficiency (PFE). An Indian Patent was filed on the developed novel face 

mask. Nearly 7 lakh masks have been sold by NGOs and startups to whom the technology was 

transferred, while more than 200 families have been provided livelihood through employment 

creation during pandemic. The mask’s overall performance is highly competent, affordable and 

possesses 3D design with high efficiency in preventing the inhalation of bacteria, viruses, dust, and 

other harmful pollutants. The developed facemask follows green technology as it can be recycled with 

zero waste discharge.  

Keywords: COVID -19, Face mask, Polyethylene terephthalate, Polypropylene, Filtration efficiency 

 

 

 

 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

228 
 

OP/SHE/118 

Treatment of Industrial Wastewater Containing Dyes Using Bio-Adsorbent Made from 

Different Leaves 

Khushi Rastogi, Vineet Maheshwari,KomalSingh, Yash Panjawani, Anjali Awasthi 

HBTU, Kanpur, 

*Presenting Author: 190103030@hbtu.ac.in 

Abstract: 

Dye effluents are non-biodegradable waste which generated from various industries e. g. leather, 

pharmaceuticals, textile, paper, etc. It is also hazardous to microorganisms, and their presence even at 

very low concentration has a negative influence on aquatic lives and food web. Dyes usually absorb 

or reflect sunlight that reaches the water system and prevents the penetration of light through water. 

This in turn drastically influences the growth of the microorganisms and reduces the rate of 

photosynthesis. It also causes depletion of dissolved oxygen that is taken up by aquatic species. The 

presence of dye in the water bodies, cause chronic and acute toxicity. So, the treatment of dyes is an 

important aspect. Among various technique adsorption process is one of the simplest and effective 

process. The advantage of this process is its operational simplicity. Treatment of dye waste-water 

using bio-adsorbent made from different leaf is ecological and eco-friendly. Leaf-based adsorbent are 

prepared by following steps: Washing, Drying, Crushing, Acid treatment and Pyrolysis. These were 

found very effective in dye removal. In this work, an overview is given for comparison of various 

leaf-based bio-adsorbent used for the treatment of dyes 

Keywords: Adsorption, Bio-adsorbent, Wastewater, Dye  
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Abstract: 

Coronavirus disease pandemic poses a serious health concern worldwide. Certain regions of the globe 

were severely affected. Emerging evidence suggest the major role of factors like ambient air 

pollutants and meteorological factors. The study attempts to demonstrate the extensive relationship 

between the Particulate Matter(P.M.2.5), the meteorological factors(wind velocity, temperature and 

humidity) and Covid-19 factors(tests carried out/day and positive cases/day)with the Covid-19 

mortality. In this analysis we have taken two phases April to July 2020(PHASE-1) and April to July 

2021(PHASE-2) data of 8 cities with the highest infection rate which are Delhi, Kanpur, Lucknow, 

Pune, Mumbai, Nagpur, Aurangabad , Bangalore. Three Lag Periods of 7, 10 and 14 days were 

considered. SPSS software used to do the principle component analysis to find out that which factor 

has major impact on the Covid-19 Mortality and ANOVA. The study revealed that the P.M2.5 , Wind 

Velocity has shown major impact on the Covid-19 mortality. Significant robust relationships between 

these factors were in the populated cities(pop.>50,000) , in the rain shadow area and coastal humid 

climate, the reported COVID-19 infection case was  also higher. Relevant agencies can utilize these 

findings or predicate the future mortality so that earlier precautions can be done for reducing 

infectious diseases like Covid-19. 

Keywords: Covid-19, Mortality, SPSS, Meteorological Factors, P.M.2.5 , PCA 
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Abstract: 

Replacement of Biochar (BC) in place of cement usually serves a dual purpose of solid waste 

management as well as enhancement of cement and concrete properties. With various organic 

materials serving as a source of biochar, dried palm flower serves as another useful source owing to 

their abundance in their environment. This study involves the analysis of replacing cement partially in 

pervious concrete using palm flower biochar (PFC) considering compressive strength, water 

absorption capacity and porosity as characterising parameters. In addition, the study also involves the 

analysis of variation in fresh properties of pervious concrete while replacing the cement using PFC 

partially. Results of the analysis show that replacing cement using PFC for 0.5 – 2% by weight 

influences the fresh and hardened properties of Pervious concrete significantly. With respect to fresh 

property, addition of PFC even for a percentage as low as 0.5% stiffens the mix on a whole. On the 

other hand, replacement of cement using 0.5% of PFC enhances the 7- day compressive strength of 

the PC mix by 23.36%. This signifies the fact that replacement using PFC enhances the early strength 

gaining ability of the Pervious concrete mix. Results on a whole reveal that replacement of 0.5% 

cement using Biochar from dried palm flowers enhances the mechanical properties of the pervious 

concrete mix significantly.  

Keywords : Pervious concrete; Mechanical properties; Workability; Biochar;  
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Process Development to Reduce Radioactive Solid Waste Generation in Uranium Refineries 

Shruti Jain,Subhankar Manna 
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*Presenting Author: jainshruti0203@gmail.com 

Abstract: 

The major concern in the manufacturing of nuclear grade pure uranium oxide powder in the Nuclear 

Industry is the generation and handling of the radioactive solid waste, mainly Uranyl Nitrate Raffinate 

(UNR) cake. This paper demonstrates that it has in place a technological solution aimed at decreasing 

the specific generation of UNR cake. In this paper, the effect on filtration rate, settling volume, 

precipitation time and particle size distribution with different flow rates of vapor ammonia and 

multiple batches of precipitation in the same tank is studied.  Experiments conducted on UNR are 

briefed along with results. In the multiple batches of precipitation, the UNR is precipitated with vapor 

ammonia to a pH of 8 and is allowed to settle for 12hrs. The clear supernatant is filtered and fresh 

UNR is taken in to the settled/precipitated sludge. This method is repeated multiple times until the 

settled volume is increased significantly and finally all the sludge is filtered. Development of a novel 

process of precipitation in multiple batches is the outcome of this paper. In this process, the filter aid 

is being used only for filtration of the last batch of precipitation. This results in significant reduction 

in the filter aid consumption which is being used for the filtration of precipitated slurry. This process 

has resulted in more than 50% reduction of the specific generation of UNR cake for the Uranium 

oxide powder produced. 

Keywords: Uranyl Nitrate Raffinate (UNR) cake 
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Preparation of High Purity Magnesium Compounds Directly from Seawater Employing 

Functionalized Biochar as a Cost-Effective Adsorbent  
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*Presenting Author: deepika29.1995@gmail.com 

 

 

Abstract: 

Land based mining of mineral ores is a highly energy intensive process which has led to heavy 

environmental footprint in the ecosystem. This has resulted in a paradigm shift towards sea water, an 

enormous source of invaluable metals that will reduce burden to the environment and further aid in 

resource recovery from sea water. Magnesium compounds have gained widespread application in the 

nutraceuticals, food and pharmaceutical industries as it is one the essential nutrients required for 

functioning of human body. Extraction of magnesium salts from sea water is becoming attractive due 

to its high content in sea water. This study investigated the adsorption cum recovery of magnesium 

via selective biochar prepared by insitu pyrolysis of neem de-oiled cake along with sodium 

bicarbonate and urea as activating and functionalizing agent. The results were well described by the 

pseudo-second-order kinetic model and the langmuir isotherm model with the R2 value of 1 and 0.99. 

The maximum monolayer capacity of 23mg/g with a 99% magnesium removal efficiency was 

achieved respectively. The adsorption process was attributed to complexation, electrostatic attraction 

and pore filling. The Mg adsorbed biochar is further treated with green regenerants (citric acid, malic 

acid and gluconic acid) to form magnesium compounds with high purity, thereby making the overall 

adsorption cum recovery process as cost effective and greener in terms of waste minimization and 

utilization. 

Keywords : Waste valorization, Selective Biochar, Magnesium, Green regenerants, Adsorption cum 

recovery 

 

OP/SWM/104 
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Abstract: 

Hydrogen (H2) has a high potential for future energy market. Recently H2 has received significant 

attention for its use in various applications due to zero-emission risk. H2 can be used in applications 

such as; in electricity generation, in H2 fuel cell electric vehicle (FCEV), in manufacturing industries, 

in fertilizer production, and most promisingly in energy transportation applications in the form of 

liquid H2 or converting it into ammonia (NH3). H2 exists naturally with different hydrocarbons such 

as methane (CH4), propane (C3H8), ethane (C2H6), however during the extraction of H2 there is a 

scope of significant emission. Currently most H2 production is from natural gas and coal, therefore, 

emission still exists in the process. H2 can be produced from water by using electrolyzer. Although 

producing H2 from low-carbon sources using electrolyzer is still expensive, but the cost of H2 

production is dropping with the use of electricity from renewable energy sources. Moreover, 

municipal solid waste (MSW) is a rich source of hydrocarbon and at the end of its life cycle, it goes to 
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landfill, which results in a significant amount of emission to the air, soil, and water. This paper 

presents and explains the potential of H2 generation from MSW using gasification process. 

Gasification is thermochemical process that can convert carbon-based feed into H2 rich syngas. The 

benefits of producing H2 from wastes are also reported in this chapter. The outcome of this paper can 

be used for the production of clean, safe, affordable, and secure energy in the form of H2 from the 

abundant source of MSW. Preliminary and primary stages remove rags and suspended solids. 

Secondary processes mainly remove suspended and dissolved organics. Tertiary methods achieve 

nutrient removal and further polishing of wastewater. Disinfection, the final step, destroys remaining 

pathogens.Sewage treatment facilities use physical, chemical, and biological processes for water 

purification. The processes used in these facilities are also categorized as preliminary, primary, 

secondary, and tertiary. Preliminary and primary stages remove rags and suspended solids. Secondary 

processes mainly remove suspended and dissolved organics. Tertiary methods achieve nutrient 

removal and further polishing of wastewater. Disinfection, the final step, destroys remaining 

pathogens. The waste sludge generated during treatment is separately stabilized, dewatered, and sent 

to landfills or used in land applications,wastewater treatment, also called sewage treatment, the 

removal of impurities from wastewater, or sewage, before it reaches aquifers or natural bodies of 

water such as rivers, lakes, estuaries, and oceans. Since pure water is not found in nature (i.e., outside 

chemical laboratories), any distinction between clean water and polluted water depends on the type 

and concentration of impurities found in the water as well as on its intended use. Chlorine is the most 

widely used disinfectant for municipal wastewater because it destroys target organisms by oxidizing 

cellular material. Chlorine can be supplied in many forms, which include chlorine gas, hypochlorite 

solutions, and other chlorine compounds in solid or liquid form.In recent years, the intensification of 

human activities has led to an increase in waste production and energy demand. The treatment of 

pollutants contained in wastewater coupled to energy recovery is an attractive solution to 

simultaneously reduce environmental pollution and provide alternative energy sources. Hydrogen 

represents a clean energy carrier for the transition to a decarbonized society. Hydrogen can be 

generated by photosynthetic water splitting where oxygen and hydrogen are produced, and the process 

is driven by the light energy absorbed by the photocatalyst. Alternatively, hydrogen may be generated 

from hydrogenated pollutants in water through photocatalysis, and the overall reaction is 

thermodynamically more favourable than water splitting for hydrogen. This review is focused on 

recent developments in research surrounding photocatalytic and photoelectrochemical hydrogen 

production from pollutants that may be found in wastewater. The fundamentals of photocatalysis and 

photoelectrochemical cells are discussed, along with materials, and efficiency determination. Then the 

review focuses on hydrogen production linked to the oxidation of compounds found in wastewater. 

Some research has investigated hydrogen production from wastewater mixtures such as olive mill 

wastewater, juice production wastewater and waste activated sludge. This is an exciting area for 

research in photocatalysis and semiconductor photoelectrochemistry with real potential for scale up in 

niche applications.Chlorination is the process of adding the element chlorine to water as a method of 

water purification to make it fit for human consumption as drinking water. Chlorination is the process 

of adding the element chlorine to water as a method of water purification to make it fit for human 

consumption as drinking water.Water chlorination is the process of adding chlorine or chlorine 

compounds such as sodium hypochlorite to water. This method is used to kill bacteria, viruses and 

other microbes in water. In particular, chlorination is used to prevent the spread of waterborne 

diseases such as cholera, dysentery, and typhoid. Ultrapure water is a key component for producing 

high quality hydrogen and maintain the function of the electrolyzer. Inadequate water treatment can 

jeopardize the operation and damage the electrolyzer. The choice of electrolyzer technology and water 

source determine the required water treatment.  
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Keywords:Hydrogen, Municipal solid waste, Gasification, Emission, Clean energy, Water 

Purification, Chlorination., Photoelectrochemical, Photocatalytic Treatment  
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The Role of Supplementary Cementitious Materials in Concrete 
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Abstract: 

Construction industry is a major sector among the others which contributes greatly towards the 

economic growth and aesthetic view of a nation. At the same time, it is also the major sector which 

contributes heavily towards the carbon emission. The main ingredient which emits high amount of 

carbon in the construction field is cement. As in both the stages of manufacturing and usage of cement 

high amount of carbon is emitted. To mitigate the adverse effects of cement usage in the construction 

industry, many technological innovations were applied. Among these partial replacements of cement 

with any suitable material is being used rapidly around the world. In this study bamboo culm ash, 

sugarcane bagasse ash and fly ash were being replaced partially with cement at various proportions. 

The main objective of this study is to find the optimum partial replacement dosages of all three 

replacement materials, by attaining the strength as of conventional concrete (CC). The replacement of 

cement is occurring in the form of three mixes those are (i). Individual mixes (Fly Ash (FA), 

Sugarcane Bagasse Ash (SBA) and Bamboo Culm Ash (BCA)). (ii). Binary mixes (FA+SBA, 

SBA+BCA, FA+BCA). (iii). Tertiary mix (FA+SBA+BCA).  The results when compared to 

conventional concrete, the study found that FA at 10%, SBA at 20%, BCA at 10%, FA+SBA at 30%, 

SBA+BCA at 20% and 30%, FA+BCA at 10%,20%, 30% and FA+SBA+BCA at 20% have better 

strength properties.  

Keywords: Bamboo culm ash, Sugarcane bagasse ash, Fly ash, Partial replacement, Conventional 

concrete 
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Management of Waste Packaging Materials: A Review 
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Abstract: 

ABSTRACT Management of Waste Packaging Materials: A Review Brajesh Singh*, Apoorva Anshu 

Jha, Dilip Kumar Department of Biochemical Engineering, School of Chemical Technology, HBTU, 

Kanpur-208002 Waste management system is concerned with the generation of waste, its storage, 

collection from site of generation to transport to the site of processing, recovery and recycling to the 

final disposal site in a way that has no or minimum adverse effect on public health and environment. 

The major causes of waste generation are the increasing population, urbanization, industrialization 

etc. The hazardous wastes like radioactive materials, biomedical wastes, heavy metals from industries, 

hospitals, households are unsafe for human health and environment and can show deadly effects 

either instantly or in distant future. One such category comprises of the polymers. The worldwide 

outlook of polymer production is calculated to be approximately ~381 MMT in 2021, will reach ~538 

MMT by 2030. Globally, the per capita generation of solid waste vary from 200 to 500 gm/person/day 

with an average of 376 gm/person/day. Among them 30% of waste is processed and treated and 70% 
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is dumped. Various non-biodegradable wastes such as tin, aluminium, other metal items or plastic 

bags may take around 500 to 1 million years to get degenerated. These types of packaging materials 

require proper treatment and disposal.  Daily per capita waste generation is estimated to increase by 

19% that may lead to the generation of 3.40 billion tons of waste by 2050. Thus, for this serious 

concern an efficient waste management system is needed in cities as well as in villages. Keywordss: 

Waste, Polymer, Packaging, Management                       

Keywords: Waste, Polymer, Packaging, Management 
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Characterization of Beach Plastic Wastes by Analytical Py- Gc/Ms 
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Abstract: 

Plastic waste has been a promising source of energy and feedstock recovery, and their conversion into 

valuable fuels and platform chemicals using pyrolysis can promote sustainable management of solid 

wastes and circular economy. Ocean debris comprises about 80% of plastic waste which also can be 

used as a source of energy and feedstock recovery. In this study, beach plastic wastes were collected 

from the sea shore in Chennai, India, and characterized to determine their composition and plastic 

type in order to evaluate the associated risks and health hazard related to the exposure of plastic 

wastes for indefinite period in the natural environment. Thermo gravimetric analysis and Fourier-

transform infrared spectroscopy were carried out to determine the decomposition range and the 

presence of various functional groups. Ultimate analysis elucidated the wastes of having rich in 

carbon and hydrogen content as they are made up of petrochemicals. Scanning electron microscopy 

revealed different and irregular surface texture as they were degraded through photodegradation, 

thermolysis, hydrolysis and bio-degradation. Analytical pyrolysis hyphenated with gas 

chromatograph/mass spectrometer (Py-GC/MS) was done in double-shot mode in a Frontier 

micropyrolyzer to determine the pyrolysate composition. Thermal desorption indicated the presence 

of various additives such as dimethyl and diethyl phthalate. Analysis of pyrolysate composition 

showed the presence of 47% PE, 23% PP, 15% PU and 15% contributed equally to PVC, polyester 

and PS respectively. Most of the post-consumer packaging wastes contained fatty acids, which were 

confirmed during the thermal desorption stage. 

Keywords:Py-GC/MS, Pyrolysate, Circular Economy, Beach plastics, Polyethylene 
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Prediction of Municipal Solid Waste Generation Using Linear Interpolation for Kanpur City, 

India 

Shubham Chandra,RajivGanguly 

Department of Civil Engineering, Harcourt Butler Technical University, Kanpur 208002, Uttar 

Pradesh, India 

*Presenting Author: sc862278@gmail.com 

Abstract: 

The amount of solid waste generation has increased due to the rapid urbanization and population 

growth. With increase in waste generation, a necessity has arisen for a proper Municipal Solid Waste 

management system to cause less risk to humans and ambient environment. However, in developing 

countries like India, implementation of such comprehensive waste management plans often suffers 

due to lack of appropriate, continuous and vetted waste generation data. Hence, often different 

techniques are used for predicting the waste generation rates. The present study was conducted to 

predict the per capita and total solid waste generation of Kanpur City, India from 2015-2031 using a 

linear interpolation technique. Data available for per capita waste generation for the years 2015, 2016, 

2021 and 2031 were available from earlier reported scientific literature. Based on the previous data, a 

linear interpolation analysis was performed to forecast the solid waste generation of Kanpur city from 

2015-2031. Based on the per capita generation, a 3rd order polynomial equation was found to be best 

fit with a correlation coefficient (R) of 0.99 for the total solid waste generated over the study period. 

The average per capita and total waste generation over the study period was determined to be 0.926 

kg/capita/day and 904.38 Gg/year respectively. The MSW generation of Kanpur city was predicted to 

be 1219.45 Gg/year by 2031. The information can help the Kanpur municipality in implementing an 

effective waste management system which in turn can cause fewer burdens for the open dumping site 

of Kanpur, India. 

Keywords: Municipal Solid Waste, waste per capita, linear interpolation, Kanpur. 
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Abstract: 

Engineered disposal of Municipal Solid Waste (MSW) is an enormous challenge for a developing 

country like India due to rapid urbanization and increase in waste generation rate. The practise of 

open dumping of Municipal Solid Waste in India leads to major global warming issue due of the 

presence of methane (CH4) and carbon dioxide (CO2) in landfill gases. The present study assesses the 

methane generation potential from Municipal Solid Waste (MSW) generated in Kanpur city using 

LandGEM 3.02 version model developed by USEPA for the study period of 2015-2020. It was 

observed that the average and total methane generation for the study period were 1.85x106 m3/year 

and 9.201x106 m3 respectively. The default input parameters for the values of k and Lo were 

modified to be more representative of the study conditions. The k and Lo values used for the study 

were 0.04 and 38 m3 /Mg respectively. It was further observed that the methane generation potential 

from the MSW increased by a factor of 6.04 for the year 2020 compared to the base year of 2016. 
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This suggests that large volumes of methane gases are emitted from the open dumpsite in Kanpur 

which should be collected and harnessed as fuel and electricity production in Kanpur city.  

Keywords: Municipal Solid Waste, Methane emissions, LandGEM, Kanpur 
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Abstract: 

The present study addressed the multiphase catalytic pyrolysis of waste expanded polystyrene 

(WEPS) using calcium carbonate (CaCO3) as a solid base catalyst. The WEPS was subjected to the 

multiphase catalytic pyrolysis at different temperatures ranging from 400 oC to 700 oC at a heating 

rate of 15 oC/min and feed to catalyst ratio of 20:1. The multiphase catalytic pyrolysis facilities the 

catalytic cracking of hydrocarbon molecules in liquid and vapour phase both. The thermal pyrolysis 

of WEPS produced maximum liquid yield of 94.37 wt.% at a reaction temperature of 650 oC and 

heating rate of 15 oC/min. Whereas, the maximum liquid yield of 85.99 wt.% was obtained at a 

reaction temperature of 550 oC and heating rate of 15 oC/min for the multiphase catalytic pyrolysis of 

WEPS. In the present study, it was found that the solid base catalyst CaCO3 shows high selectivity as 

compared to the non-catalytic pyrolysis towards the styrene monomer. The thermal pyrolysis oil 

mainly composed of benzene (0.62 wt.%), toluene (10.21 wt.%), ethylbenzene (0.55 wt.%) and 

styrene (84.74 wt.%). Whereas, very high styrene content of 93.24 wt.% along with very low amount 

of fuel range hydrocarbons benzene (0.25 wt.%), toluene (2.09 wt.%) and ethylbenzene (0.52 wt.%) 

was found in the multiphase catalytic pyrolysis oil obtained using CaCO3 catalyst.  

Keywords: CaCO3; multiphase; WEPS; pyrolysis; catalyst.  
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Abstract: 

Gas-liquid trickle bed systems are packed beds of catalytic or non-catalytic particles in which the 

liquid phase always flows downward through the bed, whereas the gas phase can flow either upward 

or downward. Pressure drop and dynamic liquid saturation are the important hydrodynamic parameter 

that affects the performance of a trickle bed system. The variables that affect the Pressure drop and 

dynamic liquid saturation are gas and liquid flow rates, surface tension and viscosity of the liquid 

phase, and bed configuration. By using non-linear regression analysis and least square estimation 

using Gauss-Newton method are developed for the pressure drop and dynamic liquid saturation from 

the experimental data. The experimental data are non-Newtonian and foaming liquids.  The following 

equations were obtained for hollow cylindrical particles:     (1)    

   (2) The following equations were obtained for spherical particles:   

    (3)       (4)  
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OP/TP/103 

Surface Engineered Metal Meshes for Efficient Fog Harvesting 

NirbhayKumar,Shibangi Majumder, Mayukh Reddy, JasafaShowket, Girish Kumar Marri, 

Soumyadip Sett 

IIT Gandhinagar, Gujarat 

*Presenting Author: nirbhay.k@iitgn.ac.in 

Abstract: 

Fresh water accounts for only 2.5% of the total water content of the earth and hence, started imposing 

several challenges, including economic growth and comfortable life all around the world. Several 

measures are already being undertaken globally to raise awareness regarding the impending 

freshwater crisis. Accordingly, countries are looking for viable alternative water solutions depending 

on their geographical condition and economy. Among the different water harvesting techniques, fog 

harvesting is an energy-free, simple, reliable, and economically viable method for non-conventional 

freshwater collection. In fog harvesting, water microdroplets present in atmospheric ambient air are 

intercepted and directly collected on a surface. Hence, the surface structures and wettability play a 

significant role in determining the rate of water collection. Wire meshes are widely considered as 

efficient collector surfaces, where the collection efficiency highly depends on mesh parameters like 

mesh size, wire diameter, and shade coefficient. Additionally, surface engineering and 

functionalization to modify the wettability of these wire meshes can alter the water collection 

efficiency. In this work, we experimentally investigate the role of different meshes (wire diameter, 

shade coefficient) and surface wettability (hydrophobic, superhydrophilic, and superhydrophobic) on 

the water collection efficiency during fog harvesting using a laboratory-scale humidifier-based setup. 

We use scalable methods to impart surface structures which dictates the surface wettability of these 

meshes. Subsequently, we tested the water collection efficiency of these engineered hydrophilic and 

hydrophobic meshes. Our work not only provides guidelines for designing efficient fog-harvesting 

surfaces but also outlines future directions toward developing robust atmospheric water generators. 

Keywords: Fog Harvesting, Cooling Tower, Metal Wire Mesh, Water Harvesting, Superhydrophobic, 

Surface Engineering 
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Abstract: 

Fluidized beds are extensively utilized in industrial processes because these systems assure 

advantages like uniform particle mixing, the ability to operate in a continuous state, uniform 

temperature gradients and low pressure drop. Due to its complexity in hydrodynamics, wide variety of 

phenomena are seen. The present study seeks to capture these complicated flow patterns at various 

conditions using Euler-Lagrange approach.  CFD-DEM simulation of a laboratory-scale 3D binary 

fluidized bed has been carried out consisting of glass beads of 0.5- and 2-mm diameter particle sizes. 

To determine the contact forces for this system Hertzian model was used. Effect of bed composition 

was checked on overall hydrodynamics of the system by varying the coarser particle fraction from 10 

– 40%. Effect of different drag models like Gidaspow, DeFelice and Koch-Hill were also seen in the 
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simulation. Along with drag model, effect of other interfacial closures like lift and virtual mass forces 

were studied. The results obtained from this model (minimum fluidization velocity, time averaged 

axial mean velocity, time averaged axial RMS velocity of solid) were validated against experimental 

Radioactive Particle Tracking (RPT) technique (Roy et al., 2021). The observations from simulation 

were that due to increase in jetsam fraction (2 mm), the mean velocity of flotsam fraction (0.5 mm) 

was reduced and a reduction in solids fluctuations was also seen. As the bed consists of a distribution 

of particle sizes, the mixing pattern of the polydisperse bed is studied.  

Keywords: Computational Fluid Dynamics, Discrete Element Model, Euler-Lagrange, Binary 

Fluidized Bed, Hertzian model, Interfacial closure forces, Radioactive Particle Tracking 
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Abstract: 

The nuclear fuel prior to loading in reactors are stored in a concrete vault to contain radioactive 

contamination. The decay heat generated by the stored fuels is removed through forced airflow. The 

natural convection heat transfer dominates the mode of heat transfer inside the vault during blackout. 

However, the cooling capacity of the vault is reduced with onset of natural convection. Therefore, to 

enhance the overall safety and cooling capacity, thermosyphon-based passive cooling device need to 

be attached to the walls of the fuel storage vault. It is a passive heat transfer device, which provides 

cooling effect by using the principles of both conduction and phase change of the working fluid. 

Therefore, it can be used to remove the decay heat from the fuel storage vault to the surrounding 

environment without electrical consumption. Thus, efficiently enhancing the safety and reducing the 

temperature of circulating air inside the vault. The present study focusses on experimental and 

analytical study of the thermosyphon for cooling of the vault during normal operation and post 

blackout conditions. The present design of the thermosyphon considered the geometry, operating 

conditions of the vault and surrounding air temperature. The cooling capacity of the thermosyphon is 

experimentally investigating in terms of its thermal conductivity, obtained by varying the volume of 

working fluid and temperature of air at the evaporator. The experimental results will be beneficial in 

enhancing the cooling capacity of nuclear fuel storage vault in event of station blackout and can aid in 

energy saving during normal operations. 

Keywords: Thermosyphon; Thermal conductivity; Passive cooling; Phase change; Nuclear fuel 

storage 
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Abstract: 

 In recent years, the use of bioinspired wettability patterning technique has attracted a lot of interest in 

a variety of applications, including lab on chip, heat transfer, fog harvesting, etc. The present study 

proposes use of wettability patterning in improving the spray cooling process. Considering that 

aluminium is a good thermal conductor, it was chosen as the base substrate. The substrate was first 
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turned superhydrophobic using a chemical etching process, followed by spray coating with a readily 

available superhydrophobic material. Super-hydrophilic patterns were formed by selectively removing 

the previously coated material using a laser ablation process. When compared to a uniformly super-

hydrophilic and super-hydrophobic surfaces, a simple wedge-shaped pattern demonstrated improved 

cooling efficiency. The spray droplets falling on the super-hydrophilic wedge track were transported 

due to the unbalanced capillary forces arising from the shape gradient. The constant fluid transport 

removed heat continuously, improving the heat transfer rate. Furthermore, a tree shaped pattern was 

constructed and optimised in order to achieve the highest heat transfer rate possible. In comparison to 

an un-patterned surface, a total of 45% improvement in heat transfer was achieved. COMSOL 

simulations were also performed to explain the physics of transport along the wedge track.  

Keywords: Spray cooling; Wettability patterning; Super-hydrophilic; Super-hydrophobic; Wedge 

track 
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Abstract: 

The objective of this study is to solve the One-dimensional (1-D) parabolic Partial differential 

equation of heat transfer in the Cartesian coordinate using the Finite Difference Method. A 

computational code was developed in MATLAB to implement the numerical method. An example 

was provided in order to demonstrate the explicit finite difference (FTCS) scheme. The method 

requires relatively very small-time steps for a given mesh spacing to avoid computational instability. 

The solutions of parabolic heat transfer equation obtained by the numerical method in the Cartesian 

coordinate were displayed graphically. The numerical solution by the FTCS scheme was in a good 

agreement with the analytical solution for the example considered. The stability condition of the 

numerical method was discussed. 

Keywords: Finite difference method; heat transfer equation; Numerical Simulation; Cartesian 

coordinates 
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Abstract: 

The flow of droplets is important in a number of chemical engineering applications. The flow field 

inside and around the droplet plays an important role in several transport processes. Further, novel 

applications of droplet-based microreactors are emerging in flow chemistry and pharmaceutical 

industry. It is therefore important to have a comprehensive understanding of the flow behaviour in and 

around droplets for a range of fluid properties and flow conditions. In this work, we investigate flow 

behaviour in a disc-shaped droplet confined between two vertical glass plates 1mm apart using 

particle image velocimetry (PIV). Experiments have been performed by releasing a droplet of 

glycerol-water solution in a continuous fluid, silicon oil. The effect of the horizontal position of the 

droplet release, viscosity of the continuous fluid i.e. silicon oil and droplet diameter on the droplet 
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terminal velocity is investigated. The PIV study suggests the presence of a pair of vortices inside the 

droplet which can be observed in the droplet frame of reference. The position of the droplet release 

has an effect on the size and symmetry of the vortices. The experiments suggest that a bigger droplet 

move faster than a smaller one. The coalescence of the droplets is also studied by releasing a smaller 

droplet followed by the bigger one.  

Keywords: Microfluidics, PIV, Droplets, Terminal velocity 
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Abstract: 

Gas dispersion phenomena widely overserved in many industrial applications such as absorption, 

oxidation, hydrogenation, ozonation, chlorination and fermentations. In gas-liquid STRs, gas 

dispersion is crucial process which affects the gas-liquid mass and heat transfer process. Interactions 

of gas bubbles with liquid phase and gas bubble-bubble interactions such as bubble breakage and 

coalescence make the system more complex. Mixing and flow regimes in single impeller gas-liquid 

STRs highly depends on the design of the impellers and impeller clearance and sparger design. 

Rushton Impeller is widely used impeller for gas dispersion in gas-liquid STRs. Rushton impeller 

gives high shear and high-power consumption which can limit its application where low shear 

required. Now a day’s researcher worked on new impeller design for gas-liquid dispersion in stirred 

tank reactor.  In the present work, the experiment performed on lab scale gas-liquid stirred tank 

reactor of diameter 480 mm. The aspect ratio maintained one, the impeller diameter is 1/3rd of tank 

diameter, the impeller clearance is 1/3rd of tank diameter, spider sparger designed for the uniform gas 

distribution. The flat bottom Perspex column contained four baffled 90° apart. The novel mixed 

impeller designed for the gas-liquid dispersion in the present study. The high-speed camera imaging 

technique used for the local bubble size analysis and distribution in gas-liquid STRs. The qualitative 

analysis of gas-liquid flow regimes of different impellers stirred tank reactor studied. The flow 

patterns of gas-liquid stirred tank reactor has been compared with CFD data using Euler-Euler 

models.   

Keywords: Mixed Impeller, Stirred Tank Reactor (STRs), Gas-Liquid dispersion, High-speed 

Camera Imaging, Flow Regime, Bubble size distribution 
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Abstract: 

The bentonite-water based drilling fluid helps in reducing damages in offshore operations in ultra-

deep wells. Basically, bentonite consists of a smectite mineral group having swelling capacity. Its 

physicochemical characteristics depend on the smectite type, and chemical compositions. In this 

research article, an experimental study on the rheology of bentonite aqueous dispersions has been 
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evaluated. The experiments were carried out in the modular compact rheometer of Anton Paar (MCR 

102). The objective of this research is to explore the influences of various factors such as 

concentration, temperature, time, frequency, shear rates and shear stresses on the rheological 

properties of bentonite suspensions. Different experiments were performed with different bentonite 

concentrations (2, 4, 5,10 and 15 wt% ), temperature range (30-50°C) with 5°C gaps, time sweep (0-

300s), frequency sweep (1-100 rads-1), storage and loss modulus (G´and G´´) and shear rates (1, 10, 

100, 1000 s-1). It has been found that on increases the shear rate from 1 to 1000s-1, the viscosity of 

the mixtures goes on to decrease. For the concentration variation, sharp changes in viscosity have 

been seen. It was examined that at the constant temperature, the viscosity goes on increasing with the 

concentration of bentonite in an aqueous solution with varying shear rates. All results were evaluated 

by a rheological study of bentonite for describing the flow of non-Newtonian type in terms of shear 

rate and shear stress. Nevertheless, no significant changes have been observed in the temperature 

variations.  

Keywords: bentonite, xanthan gum (XG), nanoparticle, and rheology 
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Abstract: 

Mechanical ventilation is a technique in which air and oxygen mixture are pumped into the lungs of 

patients who have low levels of oxygen and are unable to breathe on their own. During emergencies 

like an outbreak of a pandemic like COVID-19, hospitals run short of ventilator devices to meet the 

growing number of patients who require ventilator support. A single ventilator device shall be used to 

ventilate multiple patients using a flow splitter as an emergency resort. This study aims to analyse the 

effect of different junction geometries and split angles on the hydrodynamics of flow through a 

typical ventilator splitter used for two patients having the same compliance and requiring equal flow 

rates. Three-Dimensional spherical junction and Y shaped flow splitters were constructed, having an 

inlet diameter of 21.8 mm splitting into two exit arms each of 19 mm. For the analysis, Y-splitter was 

compared with spherical junction-splitter having split angle over a range of 30° to 180°. Also, 

spherical junction-splitter with diameters varying from 40 to 60 mm were analysed. A transient 3D 

model was developed in ANSYS 2019 R1 to simulate the flow through the ventilator splitter for a 

range of inlet mass flow rates. The splitter with an equal outlet mass flow rate was identified and 

recommended. 

Keywords: CFD, Mechanical Ventilation, Ventilator Splitter, Split Angle 
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Abstract: 

Gas solid fluidized beds are used in many industrial systems (e.g. coal gasification, drying, 

granulation, etc.). Fluidized bed efficiency strongly depends on gas properties (density, viscosity) and 

solid properties (density, size). In most of the fluidized bed applications, particles of different sizes/ 
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densities are found which strongly affect the bed performance. Lots of work has been reported in the 

literature to understand the behavior of the polydisperse fluidized bed. Most of these studies are 

performed at the binary fluidized bed which is considered as a workhorse to understand the behavior 

of polydispersity. However, no work is reported on the onset of the polydispersity i.e. the velocity 

and/or bed composition at which the behavior of a fluidized bed will differ from the mono-dispersed 

bed.  In the current study, the effort has been made to understand the onset of the binary behavior for 

a bed of different solids. Experiments are performed in a cylindrical binary fluidized bed and data are 

recorded by using non-invasive techniques. Pressure probes are used to measure the time series data 

of pressure fluctuations at different heights, and γ-ray densitometry is used to find the solid 

distribution inside the fluidized bed.  The experiments are performed in a Perspex column of height 1 

m and diameter 8.45 cm with glass bead particles of sizes 150 and 500 µm (density- 2500 Kg/m3). 

Data are recorded for different gas velocities and bed compositions. A detailed analysis is performed 

to decipher the information about the onset of binary fluidized bed. 

Keywords: Binary Fluidization, Gas-Solid Distribution, Pressure analysis, Densitometry 
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Abstract: 

Ash disposal from thermal power plants is carried out using pipelines.  The ash is combined with 

water to form slurry (solid-liquid mixture) to facilitate its transportation.  However, both the 

rheological as well as flow characteristics change significantly from single phase characteristics.  In 

the present work, fly ash samples from a thermal power plant are collected and its rheological 

properties are obtained.  A CFD analysis is carried out to obtain the conditions for economical 

disposal of fly ash from the power plant.  The fly ash samples are characterized by single 

representative weighted mean diameter coal particle, conveyed at various flow rates and volumetric 

concentrations.  The CFD model is first validated against the available experimental results.  The 

CFD model was able to produce a good degree of agreement between the computed and experimental 

results for both the straight pipe and pipe bend. From the analysis, it is concluded that the best 

economical means is to convey the slurry at minimum specific energy consumption (SEC). 

Keywords: CFD, ash slurry, specific energy consumption, pressure drop, solids concentration 
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Abstract: 

The rheological behaviour of sewage sludge at different steps of wastewater treatment plant (WWTP) 

is useful for the design, operation and optimization of polymer dosing, hydrodynamics and mixing of 

dissolved air floatation unit, anaerobic digesters, and centrifuges and for efficient sludge management. 
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Rheological analysis was conducted on thickened excess activated sludge (TEAS), digested sludge 

(DS), centrate, bio solid and polymer samples taken from Beeny-up Wastewater Treatment Plant, 

Perth, Western Australia and the yield stress, shear stress/viscosity/torque versus shear rate 

relationships were determined.  In this work, the impacts of solid concentration, temperature, pH, 

primary to thickened excess activated sludge mixing ratio and polymer dose on the rheological 

behaviour of mixture digester feed sludge (MS) and thickened excess activated sludge (TEAS) were 

investigated. Solid concentration, temperature, pH, mixing ratio and polymer dose were found to 

affect the viscosity, yield stress, flow index and flow consistency of mixed digester feed sludge and 

thickened excess activated sludge. The decrease in total solid concentration of mixed sludge from 

30g/L to 20g/L resulted in 85% reduction of yield stress. The decrease in concentration of TEAS from 

3.7%w/w to 3.1%w/w resulted in drastic reduction of yield stress from 27.6Pa to 11.0Pa, The 

decrease in mixing ratio of thickened excess activated sludge to raw primary sludge from 80% to 20% 

resulted in the decrease of yield stress from 10.2Pa to 1.2Pa confirming the significant contribution of 

thickened excess activated sludge to the non-Newtonian viscoplastic flow behaviour of the mixture. 

Similarly, viscosity also showed a decreasing trend with decreasing total solid concentration and 

percentage of thickened excess activated sludge in the mixture. In contrast, yield stress and viscosity 

generally showed reduction with increasing temperature. Yield stress of thickened excess activated 

sludge increased from 6.0Pa to 8.3Pa when pH was increased from 3.6 to 10.0. The effect of polymer 

dose on the rheological behaviour of thickening of excess activated sludge was also investigated, the 

optimum polymer dosage for enhanced thickener performance was determined to be 1.3kg/ton DS. 

Finally Impact of polymer dose, physico-chemical characteristics, and rheological behaviour of 

digested sludge on dewatering performance was analysed. Rheology based adjustment of primary to 

thickened excess activated sludge mixing ratio and polymer dose has significant economic 

implications in WWTPs.    

Keywords: Sludge rheology; Wastewater treatment plant; digester performance; polymer dose 

optimization; dewatering 
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Abstract: 

Ciprofloxacin (CIP), highly favoured antibiotic, is a type of fluoroquinolones, which has become a 

widespread threat to the ecological system as it continuously contaminates the aquatic bodies due to 

massive usage and incorrect disposal. In this regard, researchers should think about the efficient way 

to get rid of this menace through eliminating CIP from environment through economical approach. 

The present scientific finding reveals the methodology of adsorption of CIP through superheated 

steam activated carbon (SACW) developed from agro-waste (wood apple). Effect of five parameters 

viz. initial concentration of CIP (1-35 mg L-1), pH (3-10), temperature (15-40℃), adsorbent dose 

(0.01-3.5 gm L-1), and contact time (1-24 hours) has been observed. The optimum result shows 

91.76% removal of CIP at concentration of 10 mg L-1, pH ~6, temperature 25℃, adsorbent dose 0.5 

gm L-1 and contact time 6 hours. After the 5th cycle, the reusability capability of SACW was 

observed to achieve removal of 75.2%. The adsorbent was analysed through different instrumental 
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characterizations, like energy dispersive X-Ray analysis, scanning electron microscope, Fourier-

transform infrared spectroscopy, X-Ray diffraction and Brunauer-Emmett-Teller before and after the 

study. The kinetic data was the best fit into pseudo second order kinetics. The removal technique 

obeyed both the Langmuir and Freundlich isotherm model and data is the best fit into the Freundlich 

model. The thermodynamic analysis for the present study ensures that the method is spontaneous and 

exothermic in nature. The estimated production cost of the adsorbent was found to be economical 

which validated the adsorbent as cost-effective. 

Keywords: Ciprofloxacin; adsorption; kinetics; isotherm; thermodynamics; 
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Abstract: 

Arsenic contamination causes a major risk to human health and natural ecosystem. Adsorption is 

typically used method for removal of heavy metal since of easy handling, high efficiency and less 

cost. Iron oxide nanoparticles was more prominent for heavy metals removal from aqueous solution 

because of their size, high surface area, and magnetic in nature. Therefore, in current paper, 

modification of iron oxide nanoparticles with rice husk (RH + Iron oxide) was confirmed by FTIR, 

XRD and SEM and also conduct batch adsorption experiments for arsenic removal from synthetic 

solution. Removal of Arsenic was achieved 95% with 2.5 g/L, 10 ppm and 30 °C of adsorbent dose, 

initial concentration and temperature of RH + Iron oxide. Freundlich adsorption isotherm was same 

layer of 82 mg/g which has highest capacity than another adsorbent. The regression coefficient of 

pseudo second order in kinetic study was found 0.96. The result in present work provides significant 

insights on promising adsorbent for arsenic removal. 

Keywords:Arsenic,Adsorption, Nanoparticle, Adsorbent, Iron oxide, Rice husk 
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Abstract: 

For a long time, a conventional rotating biological contactor (RBC) has been used as a secondary 

treatment for domestic and industrial wastewater using microbial activity. The prime objective of the 

present study was to treat a synthetic wastewater containing Auramine-O-dye and to enhance the 

biological oxygen demand (BOD) by modifying the conventional RBC. To achieve the objective, 

conventional RBC was modified by replacing the bank of the discs using a rotating drum having a 

capacity of 10 L, which was divided into three sections. The middle section of the drum consisted of 

six stationary paddles, which were covered with scrubber material on both sides. The remaining two 

end sections of the drum were filled with pall rings covered with porous media. The use of a rotating 

drum in RBC enhanced the biofilm attachment surface area up to 2.29 m2 (≈108.2% higher than 
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conventional RBC), which enhances the performance of RBC. To prevent the dissolved oxygen (DO) 

as a limiting factor, four small aerators were placed as a supplement aeration system in the wastewater 

collection tank of modified RBC. To prevent the influence of atmospheric temperature on the 

biological process, the blast-proof aquarium glass heater was placed in the tank. The wastewater 

collection tank and the rotating drum of modified RBC were fabricated from the lightweight high-

density polyethylene (HDPE) sheet. Compared to the conventional RBC, an enhancement of 6.7% in 

BOD removal efficiency from the Auramine-O-dye was accomplished using the modified 

RBC.Salient features of conventional and modified RBC are shown in table:1 

Keywords : Aerobic process,     Biofilm,     Wastewater,     Dissolved     Oxygen,     Rotating      

Drum, Aerators. 
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Abstract: 

The textile industries use dyes to colour their products and consume considerable volumes of water. 

As a result, they generate considerable amounts of coloured wastewaters. The direct discharge of 

these effluents into natural streams and rivers causes important environmental problems due to their 

contribution to high organic loading, toxicity and contamination by colour Adsorption is found to be 

superior due to its low cost, consumption of less reagents and possibility of recovery of valuable 

materials through desorption. The objective of this work is to exploit the use of low cost. Mallet 

flower leaves powder (MFLP) for the removal of Congo red from aqueous solutions. Experiments are 

performed for understanding the effect of agitation time, PH and concentration of the adsorbate, 

Temperature, adsorbent size and dosage while keeping the rpm constant. The optimum pH of the 

solution is 2 at 60ppm at 0.8 gm. of biosorbent with metal uptake of 7.9 mg/g and the removal of 

Congo red is 82.3% at room temperature. It was found that Congo red adsorption by MFLP followed 

the pseudo-second-order kinetic model and that intra-particle and external diffusion occurred 

simultaneously. Freundlich isotherm provided the best fit to the experimental data showing a 

heterogeneous and multi-layer adsorption. Finally, thermodynamic analysis indicated that Congo red 

adsorption was a spontaneous, exothermic and a physical process in nature.   Atomic Absorption 

Spectroscopy is used for carrying out the analysis of lead. Scanning Electron Microscopy is used for 

understanding morphology of MFLP before and after adsorption, while FTIR is used for identifying 

the functional groups.  

Keywords: Adsorption, Congo red, MFLP, Waste water 

 

 

OP/WT/106 

A Novel Comparative Study of Acid Hydrolysis Methods in Preparation and Characterization 

of Cellulose Nanocrystals for Wastewater Treatment 

T J JacklienEmema Rose, Sivanesan Subramanian 

Alagappa College of Technology, Anna University,Chennai, TamilNadu 

*Presenting Author: jacklienjrose@gmail.com 

Abstract: 

Water pollution is a serious environmental challenge due to the discharge effluents directly into the 

water bodies without any treatment process. These discharges may contain contaminants such as 
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pathogens, heavy metals, dyes and pigments. The consequences of these untreated effluents affect 

human health, marine organisms, plants and the entire ecosystem. In the present study, the Cellulose 

Nanocrystals (CNCs) are to be prepared from agricultural waste and to be used as the adsorbent in the 

adsorption study. CNC was extracted using acidolysis method from banana pseudostem (BPS). Three 

different set of chemical bleaching agents are used for the preparation of cellulose nanocrystals. The 

characterization studies such as SEM, FTIR, DLS, TEM and XRD were done to find out the 

crystalline nature of CNCs. The comparative results of prepared CNCs from BPS with different three 

batch of bleaching agents shows which batch has highest crystalline properties. The batch with good 

crystalline properties is to be used as the adsorbent for the effective removal of heavy metals and 

contaminants from wastewater. The bioremediation strategies in removal of the toxicants and its 

effects in degradation from the effluents are to be discussed. 

Keywords: Agricultural waste, Acid Hydrolysis, Nanocrystals, Characterization, Wastewater 
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Abstract: 

The photocatalytic activity of a carbonized MOF-5/g-C3N4heterostructuredphotocatalyst was 

investigated in this study. Herein, metal–organic framework (MOF-5) was carbonized at 800° C and it 

is utilized as a co-catalyst of graphitic carbon nitride (g-C3N4). A metal–organic framework (MOF)-

templated strategy has been developed to prepare heterostructurednanocatalysts with superior 

photocatalytic activity.After carbonization, Metal organic frameworks(MOFs) derived ZnO,forms 

heterostructures with g-C3N4, significantly narrowing the bandgap. The carbonized MOF’s proper 

conduction band location allows photogenerated electrons to be transferred from g-C3N4 to the 

carbonized MOF, subsequently increasing the charge carrier separation which shows considerable 

potential in environmental remediation. This work might open up new possibilities for creating 

environmentally stable, highly effective photocatalysts for the treatment of wastewater. 

Keywords: Photocatalysts, Metal organic frameworks,Graphitic Carbon Nitride, 

Nanoparticles,Wastewater. 
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Abstract: 

This work summarizes the relevance of response surface methodology (RSM) for the process 

parametric optimization of batch bio-sorption of Cr(VI) with Indian Gooseberry seed powder. Box-

Behnken Design (BBD) has been applied for the optimality of batch bio-sorption process that 

involved the variation of initial chromium (VI) concentration (20-100 mg/L), pH (1-4), biomass 

dosage (6-10 g/L).  Corresponding optimal process parameters correspond to 8.809 g/L Cr(VI) initial 

concentration, 1.82 pH and 27.87 mg/L biomass dosage at which maximum Cr(VI) removal is 

evaluated to be 75.46%.  The model fitness corresponds to a correlation coefficient of 0.991 between 
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experimental and predicted response values and affirms model efficacy to predict Cr(VI) removal 

from synthetic wastewater using gooseberry seed powder. Thereby, the obtained second order 

polynomial process model parameters are envisaged to be relevant for the modeling and simulation of 

bio-sorption process in conjunction with other processes in complex waste water treatment process 

systems. 

Keywords: Box-Behnken Design (BBD), Indian gooseberry seed powder, chromium (VI), 

adsorption. 
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Abstract: 

The effluents from textile industries contain a large variety of synthetic dyes and up to 20 % of total 

dyes used are lost in the effluents during the different stages of processing. Synthetic dyes can have 

significant impact on the environment and pose a health-risk due to their stability, toxicity and 

hazardous properties. These dyes show resistant to conventional degradation and make the treatment 

process complex. In the present work, the degradation of Procion Brilliant Purple H-3R was targeted 

using a combination of ultrasound-induced cavitation with various AOPs. An in-depth study into the 

effect of operating parameters such as the effect of pH, Frequency, and Power on the extent of 

degradation have been initially studied with an objective of maximizing the degradation using 

Cavitation Reactor alone. The established optimum conditions as 12 pH, 22 kHz Frequency and 250 

W Power resulted in maximum degradation as 70.25%. Cavitation with Hydrogen Peroxide, Fenton 

Reagent, and KPS have been subsequently investigated under optimized conditions. A significant 

increase in the extent of degradation was observed for the combined operations with the actual extent 

of degradation being 95.99% at H2O2 loading of 500ppm, 99.79% at Fenton reagent ratio of 50:1, 

and 99.05% at KPS loading of 750ppm. The processes were also compared in terms of cavitational 

yield and total treatment cost. Overall, it has been demonstrated that combined process of Cavitation 

with Hydrogen Peroxide, Fenton Reagent, and KPS can be effectively used for treatment of 

wastewater containing Procion Brilliant Purple H-3R.  

Keywords: Brilliant Purple, Cavitation, Advanced Oxidation Processes 
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Abstract: 

The objective of this paper was to evaluate the potential thermally treated dolomite powder (TTDP) to 

remove fluoride ion from wastewater. Process variables are optimized for effective fluoride removal 

and it is reported that the dosage of adsorbent is 2.5mg, contact time is 60 min, the particle size of 

adsorbent is 41.5µm temperature of the solution is 35oC and pH is 7 for three initial concentrations 

(2ppm,6ppm,10ppm). Langmuir isotherm, Freundlich isotherm, and Dubinin – Radushkevich (DR) 
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model are applied to investigate the adsorption behavior. Both Langmuir and Freundlich have 

provided the best fit with R2 0.9597 and 0.9542 respectively. It is observed through the study of 

thermodynamic parameters that the adsorption is exothermic and non-spontaneous. Adsorption 

kinetics is determined to adhere to the pseudo-second-order model, with the coefficient of regression 

R2 value of 0.982. The adsorbent SEM and XRD patterns were recorded to have a greater 

comprehension of the adsorption process mechanism. Regeneration of TTDP adsorbent is done using 

a 1N NaOH solution 

Keywords: Fluoride removal, Adsorption process, Treated dolomite, Dynamic model, error analysis, 

regeneration  
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D.R.ManimaRan,Sivamani S., Banupriya A. 

Kumaraguru College of Technology,Tamilnadu 
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Abstract: 

Liquid-liquid extraction technique is used in laboratory to remove basic violet dye from its aqueous 

solution using the solvent iso-butyl alcohol. Kinetics and equilibrium experiments were conducted to 

evaluate dye removal and solvent capacity. The effect of various process parameters such as dye 

concentration, feed to solvent ratio, temperature, pH, contact time, and agitation speed on the dye 

removal was screened by One-factor-at-a-time approach and optimized by Plackett Burman Design. 

The influencing parameters are identified as dye concentration, solvent to feed ratio, pH and agitation 

speed. The optimized parameters were further investigated through Box- Behnken design.  

Keywords: Basic violet dye, Box- Behnken design, Equilibrium experiments, iso-butyl alcohol, 

Liquid-liquid extraction, Plackett Burman Design. 
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Abstract: 

Water scarcity is a worldwide problem that has been tormenting human beings for many years. 

Though 71 % of the earth’s surface is covered with water, majority of it is not found fit for drinking 

and other activities. Many techniques have been introduced that deal with water purification such as 

MSF (Multi stage flash distillation), RO (Reverse Osmosis) and ED(Electrodialysis) etc.Apart from 

aforementioned techniques, capacitive deionisation (CDI) is gaining traction these days for treating 

water. A CDI cell consists of a pair of porous electrodes (either static or flow electrodes), with a 

separator (either an open channel or porous dielectric material) in-between wherein our feed flows. In 

order to avoid hydrolysis, we provide less than1.2 V potential. Due to electrosorption, the ions, in the 

wastewater will move to its respective oppositely charged electrode and will be stored in the electrical 

double layer formed by the ions getting adsorbed on the electrode.We have simulated CDI model 

using COMSOL6 software wherein we studied the variation of concentration with time for different 

values of V (Electric Potential) and U (Flow Velocity) by deploying standard Carbon electrodes 

(Density=2225kg/m3, Porosity=10) for water desalination. We are using Comsol Multiphysics 
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software interfaced with Matlab applications to model a novel electrode in different rigorous 

conditions for CDI processes and to check its performance capacity and efficiency . 

Keywords: Capacitive Deionisation (CDI), Electrosorption, Electrical Double Layer 
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Critical Analysis of Advanced Oxidation Processes for Degradation of Recalcitrant Organic 

Pollutant in Wastewater 
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Abstract: 

Chemical industries face major environmental challenges in treating their wastewater effluents. 

Pollution of water streams cause due to by different inorganic, organic and biological contaminates, 

among which pesticides, insecticides, pharmaceutical and dyes are very common pollutants in 

wastewater which introduced through different rout in aquatic environment.  Nowadays novel 

methods need to be developed to increases the efficiency of the pollutant treatment. Existing 

conventional technology are not able to completely mineralize such types of the pollutants. Different 

technology is available for the degradation of the organic pollutant in wastewater, such as sonolysis, 

photolysis, photocatalysis, electrochemical treatment Fenton and Fenton like process. Each method 

has their own advantage and disadvantage for the treatment.   However, the principle for the 

degradation of the pollutants is same for all the techniques i.e., generation of the hydroxyl radicals 

through different technique mechanism for the degradation of the pollutant. Critical analysis of the 

different advanced oxidation process has been carried out in the paper. Best methods have been 

identified for the particular types of the pollutants and effect of the different parameter on methods 

have also been reported in the paper. Challenges associated with these technology and sluggish 

development in different process have also been identified. 

Keywords: Advanced oxidation process, electrochemical treatment, hydroxyl radicals, 

mineralization. 
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Applications 
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Abstract: 

We synthesized undoped and Sn doped α-Fe2O3 nanofibers with several dopant concentrations (0, 1, 

2, 3, and 5 wt%) using the electrospinning technique. The synthesized nanofibers were characterized 

by analytical techniques to investigate their morphology, crystal structure, optical, etc. X-ray 

diffraction spectra showed that all samples exhibited the rhombohedral structure of α-Fe2O3 without 

any additional peaks due to Sn & their oxide compounds. The crystallinity of α-Fe2O3 was decreased 

with increasing of Sn doping concentration due to the substitution of Sn4+ (0.069 nm) ions in Fe3+ 

(0.064 nm) during the formation of Sn doped α-Fe2O3 nanofibers. The UV-Vis absorbance spectra 

showed that Sn doped α-Fe2O3 nanofibers enhanced the photocatalytic efficiency in compare to the 

bare α-Fe2O3 nanofibers, energy band gap decreasing from 1.89 eV (undoped) to 1.78 eV (5 wt % Sn 
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doped). The photocatalytic studies of α-Fe2O3 (undoped and Sn doped) nanofibers were performed 

under solar light irradiation taking Methylene blue (MB) dye as a model pollutant. The photocatalytic 

experiments confirmed that 5 wt % Sn doped α-Fe2O3 nanofibers show the highest MB dye 

degradation efficiency compared to the undoped α-Fe2O3 nanofibers. The kinetic rate constant of 5 

wt % Sn doped α-Fe2O3 was found 1.5 times higher photocatalytic activity of undoped α-Fe2O3 

nanofibers.  

Keywords: α-Fe2O3 nanofibers, Electrospinning, Doping, Photocatalysis, Dye degradation. 
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Graphene Quantum Dot Decorated Thin Film Nanocomposite Membrane for Removal of 
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Abstract: 

The continual production of pigments, dyes, and intermediates has increased dramatically with the 

development of industrial sectors. One of the crucial phases in the dye intermediates is the effective 

removal of inorganic compounds that include salt. In order to remove salted and concentrated 

dyestuffs from wastewater, numerous effective separation approaches with improved selectivity are 

taken into consideration. Due to their exceptional chemical and mechanical durability, graphene oxide 

quantum dots (GOQDs), are receiving a lot of attention in the field of separation processes. Through 

low pressure induced interfacial polymerization over polysulfone support, a hybrid GOQDs 

functionalized thin film nanocomposite (TFN) membrane made of tetraethylenepentamine (TEPA) 

and -cyclodextrin (BC) was created. More hydrophilicity was displayed by the resulting TFN 

membranes than its original polymeric counterpart. The best performing hybrid membrane was 

discovered for MPG2, which had a mass loading of 3% of BC, 0.3% of TEPA, and 0.4% of GOQD. 

Different hybrid membranes were created by increasing the concentration of GOQD from 0 to 0.6%. 

The resulting dye rejection value was 99.6% for Congo red and 96% for methyl blue, and the resultant 

pure water flow was two times more than that of the pristine polymeric membrane. The Donnan type 

exclusion that the membrane surface's negative charges impart is responsible for the high rejection 

efficiency. The produced membranes' salt rejection abilities were also examined, and it was 

discovered that the MPG2 membrane had a much higher rejection rate of 96% and 99.1% for salt-

containing Cl- and NO32- ions. 

Keywords: Graphene oxide quantum dot, Membranes, Separation Process, Interfacial 

Polymerization, Dye rejection 
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Abstract: 

Industrial wastewater is a world-wide environmental concern that contains high concentrations of 

several organic contaminants, heavy metals, and non-dissolving compounds. The effective removal of 

these contaminants from industrial wastewater has recently grown to be a crucial problem. Prior to 

disposal, effective purification techniques are required to remove such pollutants [1]. Nanotechnology 
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can be used for treatment of industrial wastewater to handle the countless issues with water quality 

and ensure environmental stability. Moreover, employing inexpensive nano-adsorbents and 

nanofiltration technique, nanomaterials are innovatively successful at purifying water. Metal 

nanoparticles can be synthesized using pre-treatment techniques that are quite inexpensive and useful 

from a technological and financial standpoint because of their excellent performance in terms of high 

adsorption capacity, lower cost, ease of separation, and regeneration. Resveratrol plant extract and 

NiCl2 were used to synthesize Ni nanoparticles by a biogenic process [2,3]. Due to superior pore 

formation within the surface, flexibility, and affordability compared to other membranes, polymeric 

membranes are more desired. In this work we have developed a thin film nanocomposite PSF 

membrane containing Ni nanoparticles with different concentrations to enhance the properties of the 

membranes in terms of flux, hydrophilicity, mechanical strength, antifouling properties and high 

rejection rate of contaminants and characterized by FESEM, HRTEM, XPS, Contact angle 

measurements, TGA, Tensile strength etc. The membrane containing 2% Ni nanoparticles showed 

more hydrophilicity and high rejection rate of 93%. 

Keywords: wastewater, nanoparticles, polymeric membranes 
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Abstract: 

The simple strategy for preparing the photocatalysts is more applicable to industries letting off water 

with dye in it. In this work, the photocatalyst LaFe2O4 was prepared by co-precipitation method and 

addition of citric acid. The powdered catalyst was obtained in various step-by-step processes. The 

microstructure of the photocatalyst was characterized by X-ray diffraction. Peaks of the catalyst were 

obtained at various degrees and the highest peak was between 30° and 34°. The photocatalyst 

exhibited desirable photocatalytic performance with recycling stability for the degradation of 

rhodamine B under ultraviolet - light radiation. In addition, the LaFe2O4 photocatalyst can be easily 

separated by an external magnetic field. 

Keywords: LaFe2O4, Photocatalyst, Wastewater treatment 
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Abstract: 

The main aim of this research is to find out the Effect of Alternative Pulse Current (APC) and Direct 

Current (DC) on the removal of Rhodamine B (RhB) dye from Aqueous solution by 

Electrocoagulation Process. Different operating parameter like Initial pH, Current Density (A/m2), 

and Processing time (min) was investigated for the removal of  RhB from Aqueous Solution. The 

result shows that 98.29% and 98% colour removal of RhB was achieved with 10.53 and 12.17 

Electrical Energy Consumption (KWh/m3)  at 7 pH,150 A/m2  and 30 min using Fe Electrode with 1 

gm/l NaCl Conc. for APC and DC respectively. When the polarity changing time for APC changes 

from 3 min to 1 min then 99.04% colour removal is achieved. 
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Keywords: Electrocoagulation, Alternative Pulse Current, Direct Current     
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Abstract: 

The discharge of heavy metals into environment is on the rise due to rapid expansion of industries. 

The biodegradable nature of heavy metals leads to their accumulation in living organisms causing 

various diseases. Heavy metals in aqueous media can remove by adsorption. Adsorption is found to 

be superior due to its low cost, consumption of less reagents and possibility of recovery of valuable 

materials through desorption. The objective of this work is to exploit the use of low cost. Mallet 

flower leaves powder (MFLP) for the removal of lead from aqueous solutions. Experiment s are 

performed for understanding the effect of agitation time, PH and concentration of the adsorbate, 

Temperature, adsorbent size and dosage while keeping the rpm constant. The optimum pH of the 

solution is 5 at 100 ppm at 1.0 gm. of biosorbent with metal uptake of 8.9 mg/g and the removal of 

lead metal is 91.1% at room temperature. The optimum concentration of the solution is 80 ppm of 1.0 

gm. biosorbent at room temperature with the removal of lead metal is 87.375%. For the lead metal 

adsorption isotherms for MFLP fit well for Freundlich isotherm and Temkin isotherm equations.  

Atomic Absorption Spectroscopy is used for carrying out the analysis of lead. Scanning Electron 

Microscopy is used for understanding morphology of MFLP before and after adsorption, while FTIR 

is used for identifying the functional groups.  

Keywords: Lead, AAS, Heavy metals, MFLP, Adsorption 
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Abstract: 

This work aims to exploit low cost and efficient sorbent for the removal of heavy metals from the 

aqueous solution using Mallet Flower Leaf Powder (MFLP). MFLP is processed into a fine powder 

and used as a bio-adsorbent. Experiments are conducted to find out the feasibility of metal recovery 

process to reclaim the metals. The adsorption rates of both zinc and lead are lowered by 6.4% and 

58.4%, respectively in contrast to those obtained when only one metal is present in the solution. The 

presence of zinc along with lead has not much affected the adsorption rates of lead. There is a higher 

adsorption rate for lead than for zinc at different temperatures. In the binary system, the zinc 

adsorption rate is found to be suppressed by the presence of lead. The uptake of Pb(VI) is higher than 

the single system while being in the binary system, while the uptake of Zn(II) is lower in the binary 

system than the single system. The effect of initial concentration on the recovery of Pb(II) from 

loaded adsorbent decreases up to 60 mg/l where about 65% recovery was found. The maximum 

recovery for Zn (II) was found to be at an adsorbent dosage in the range 15-35 g; As the initial 

concentration of Zn(II) increases, the retention of metal on MFLP increases. The data collected are 
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verified with the kinetic studies. The results suggested favorable removal efficiency of lead and Zinc 

from wastewater using MFLP. 

Keywords: Lead, Zinc, Simultaneous adsorption, MFLP  
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Abstract: 

The discharge of heavy metals into environment is on the rise due to rapid expansion of industries. 

The biodegradable nature of heavy metals leads to their accumulation in living organisms causing 

various diseases. Heavy metals in aqueous media can remove by adsorption. Adsorption is found to 

be superior due to its low cost, consumption of less reagents and possibility of recovery of valuable 

materials through desorption. The objective of this work is to exploit the use of low cost. Mallet 

flower leaves powder (MFLP) for the removal of lead from aqueous solutions. Experiment s are 

performed for understanding the effect of agitation time, PH and concentration of the adsorbate, 

Temperature, adsorbent size, and dosage while keeping the rpm constant. Atomic Absorption 

Spectroscopy is used for carrying out the analysis of Zinc. Scanning Electron Microscopy is used for 

understanding morphology of MFLP before and after adsorption, while FTIR is used for identifying 

the functional groups. With an increase in particle size of adsorbent from 100 to 200 mesh size in 

50ml of solution with concentration of 60 mg/L, the percentage adsorption of Zn (II) 45.67%to72.8% 

and for 100mg/L in 50 ml of solution, the percentage adsorption Zn(II) is increased from 43.2% to 

77.4%.The Freundlich model for Zn(II) adsorption onto MFLP proved to be the best fit followed by 

Temkin model for the experimental data. The thermodynamics of adsorption of Zn (II) on mallet 

flower leaf powder is spontaneous and feasible. 

Keywords: Zinc, FTIR, Heavy metals, MFLP 
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Abstract: 

Fluoride in small quantities in drinking water 0.5-1.5 mg/L) promotes the dental and bones health. 

However, greater fluoride concentrations (> 1.5 mg/L) are responsible for the dental fluorosis. The 

present research work focused on fluoride removal from water with the help of metal functionalized 

activated carbon (AC). The AC was synthesized in two steps using fish scales as the precursor. 

Initially, precursor was pyrolyzed them at 400°C in a nitrogen atmosphere in a tubular furnace. 

Further it was chemically activate using KOH in various weight% ratios between 400 - 800°C. Metal 

functionalized AC was produced by wet impregnation method thus produced is surface modified 

using Aluminium (Al) metal. Obtained results showed the metal modified activated carbon (AC-Al) 

to be more efficient than AC. The prepared activated carbons (AC) and (AC-Al) were characterized 

by several techniques such as BET nitrogen adsorption, thermogravimetric analyses (TG), Fourier-
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transform infrared spectroscopy (FTIR) and X-ray powder diffraction (XRD). Effect of certain 

operating parameters on the efficiency was investigated by performing batch experiments. The SBET 

of AC and Al-AC was 1130 m2/g and 612 m2/g, respectively. The adsorption experimental results 

showed that fluoride adsorption on the AC-Al was rapid and reached the equilibrium within 1 h of 

contact time. The maximum adsorption capacity of Al-AC-6 was 11.2 mg/g at 25˚C. It may become a 

suitable adsorbent for particle application. 

Keywords: Activated carbon, Adsorption, Aluminum, impregnation method, Fluoride removal 
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Abstract: 

The direct discharge of these effluents into natural streams and rivers causes important environmental 

problems due to their contribution to high organic loading, toxicity and contamination by colour. The 

textile industries use dyes to colour their products and consume considerable volumes of water. As a 

result, they generate considerable amounts of coloured wastewaters.  Adsorption is found to be 

superior due to its low cost, consumption of less reagents and possibility of recovery of valuable 

materials through desorption. The objective of this work is to exploit the use of low cost. Mallet 

flower leaves powder (MFLP) for the removal of Congo red from aqueous solutions. Experiments are 

performed for understanding the effect of agitation time, PH and concentration of the adsorbate, 

Temperature, adsorbent size and dosage while keeping the rpm constant. The optimum pH of the 

solution is 8 at 40ppm at 1 gm. of biosorbent with metal uptake of 6.7 mg/g and the removal of 

methylene blue is 75.3% at room temperature. It was found that methylene blue adsorption by MFLP 

followed the pseudo-second-order kinetic model and that intra-particle and external diffusion 

occurred simultaneously. Fitting parameters showed that the rate of adsorption increased with 

decrease in dye concentration 

Keywords: Adsorption, methylene blue, MFLP, Waste water 
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Abstract: 

Exponential rise in the demand of fresh water and simultaneous generation of wastewater by 

industrial and domestic sector have put condition of water scarcity all over the world. Adsorption 

techniques being simpler in operation with low operating cost is gaining interest and considered as 

effective technology for pollutant management compared to other existing technique. Agriculture 

waste generated in surplus amount are cleaner in composition, non-toxic, porous structure and contain 

functional group like carboxyl and hydroxyl group therefore has the potential and invoked a new 

gateway for the production of sustainable biological adsorbents for water treatment applications. The 

article compiles different research work highlighting the feasibility of using waste biomass in natural 

and modified form (physical, chemical, and composite formation) to remove contaminants form 

water, the current research status of the utilizing waste as an adsorbent by focusing on the influencing 

factors as concentration of adsorbent and adsorbate, time, temperature etc. affecting the efficiency, 
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expounded the adsorption mechanism. Lastly, the discussion on challenges and future research needed 

in the area of adsorption technology, to develop and manage agriculture waste to achieve circular 

bioeconomy which involve “RRR” i.e. ‘reduce’, ‘reuse’ and ‘recycle’ to boost sustainable agriculture 

together with minimising the environmental pollution 

Keywords: Agriculture waste, Adsorption, Biomass, Environment, Water treatment 
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Abstract: 

Chromium is one of the toxic pollutants that discharged from chrome plating and chrome tanning 

based industries which affect the environment and human health. Among the various treatment 

methods, Capacitive Deionization (CDI), has attracted the researchers due to its efficient ion removal 

process, low cost and lower energy consumption. The electrodes used in CDI play a major impact on 

cost-effective, sustainable with better performance. In recent trends, activated carbon from biomass 

has enlightened the researchers due to its abundancy and its physico-electrochemical properties. In 

this present investigation, rice straw, an abundantly available biowaste was used as the precursor for 

the synthesis of P-doped carbon. The resulted porous carbon exhibits the specific surface area of 322 

m2/g with a pore volume and pore size of 1.144 cc/g and 1.479 nm respectively. The physico and 

electrochemical properties were found to be effective due to the P doping that achieved through 

phosphoric acid activation. The electrosorption studies were performed for removal of Cr (VI) ions at 

pH 2 with constant voltage of 2V under different feed concentrations which yielded the 

electrosorption capacity of 10.97 mg/g with 94% removal at 25 ppm and 101.82 mg/g with 78% 

removal at 250 ppm respectively. It proves that CDI process could be potentially feasible for the 

removal of chromium at higher effluent concentrations. The kinetic studies were performed to 

understand the mechanism and the regeneration attempt shows good regenerability of the carbon 

electrode. Thus, P-doped rice straw carbon has potential for sustainable water reclamation through 

costeffective CDI process. 

Keywords: Chromium, Capacitive Deionization, Rice straw, P-doped Carbon, Electrosorption. 
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Abstract: 

In recent years, photocatalysis is an effective method for the removal of any toxic industrial 

pollutants. Due to short reaction time, low light intensity, inefficient pollutant interception and 

secondary pollution, there is a need for adsorptive photocatalytic material for an effective adsorption-

degradation system. At present, metal – free semiconductors are having greater light reactivity, less 

expensive and environmentally safe. In order to obtain a new class of dynamic material of effective 
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photocatalytic activity &adsorptivity, minimum band gap and increased electron/hole partition & 

transition, a low-cost, sustainable complex material known as ternary boron carbon nitride (BCN) was 

introduced. The development of renewable and substantial metal-free semiconductors for the 

conversion of light energy to chemical energy by any simple route is a serious issue of advanced 

material synthesis.  Here carbon doped h-BN was synthesized by pyrolysis at 900⁰C in a laboratory 

tubular furnace. The as-prepared material was analysed for its structural, functional, optical, 

morphological, textural and elemental properties using different techniques namely XRD, FTIR, UV-

DRS, PL, FE-SEM with EDX, HR-TEM, BET and XPS. The specific surface area of BCN was 

121.548 m2/g with the band gap of 2.58eV. The synthesized BCN makes it advantageous for 

adsorption and photocatalytic degradation. Among dyes Indigo Carmine (IC) is an acid blue 74 dye 

that consists of two sulfonated negatively charged groups linked to four benzene rings used in the 

textile industry, food industry and cosmetics sector. Furthermore, adsorption and photocatalytic 

degradation of indigo carmine dye was evaluated using the synergetic material BCN. 

Keywords: BCN, pyrolysis, band gap, surface area, adsorption, photocatalytic degradation. 

 

OP/WT/128 

Treatment of Waste Water by Using Plant Based Coagulants 

Nikhil Kumar, Abhishek Patel, Krishna Kumar, ZeenatArif 

Harcourt Butler Technical University, Kanpur, Uttar Pradesh 

*Presenting Author: 200103042@hbtu.ac.in 

Abstract: 

Treatment of waste water is of utmost importance for sustainable development as there is requirement 

of water in industrial manufacturing on a large scale. The water after being used from these industries 

are discharged in various water bodies that ultimately led to a disaster for our civilization. 

Coagulation and flocculation is one the most common method of treating waste water by the use of 

chemicals (especially inorganic chemicals). But there are also some plant-based coagulants which will 

be ecofriendly, nontoxic and natural on the other end. And our exploration is based on the same i.e. a 

natural and innovative way of achieving our objective to treat water and too in an efficient way. 

“Moringa Oleifera” and “Tamarindus Indica” are two plant-based coagulants that can be used in the 

coagulation activity. Moringa Oleifera Seed Powder showed better influence in removal of physico-

chemical parameters such as turbidity, pH, alkalinity, hardness etc., whereas Tamarindus Indica seed 

powder is better in removal of heavy metals from waste water when compare to Moringa Oleifera 

Seed Powder. So, this can lead to a low cost, nontoxic and ecofriendly way of treating waste water. 

The reason behind moving towards bio-coagulants is that inorganic coagulants are expensive, large 

sludge production, variation in water pH and alkalinity, possible relation with neurological disorders. 

Keywords: Moringa Oliefera, Tamarindus Indica, Water Treatment, Coagulation, Physico-chemical 

parameters, Heavy Metals 
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Abstract: 

Exponential rise in industrialization results in the generation of wastewater thereby degrading the 

quality and quantity of fresh water. Water treatment becomes the prime concern to rejuvenate the 

fresh water for sustainable environment. Membrane separation technique is gaining interest among 
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researcher for its good separation efficiency compared to conventional technique. This article 

highlights the development of bifunctional membrane integrating the properties of membrane and 

photocatalyst to eliminate and reduce the concentration of Cr (VI) major element present in tannery 

wastewater to produce quality water that can be recycled again within the process, an effort to reduce 

the abstraction of freshwater. The quantitative analysis of antifouling property of composite 

membrane was also analysed using extended Derjaguin–Landau–Verwey–Overbeek (XDLVO) to 

relate the benefits of composite membrane compare to pristine polymer membrane. Experimental 

studies were carried out to analyze the effect of parameters particle loading, pH, Cr concentration on 

the performance of membrane in terms of flux, rejection% and reduction% and it was concluded that 

the synthesized composite membrane showed better performance in comparison to pristine membrane 

both in terms performance and antifouling property. 

Keywords: Bi-functional, Concentration, Flux, Rejection, Reduction 
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Abstract: 

In recent years water pollution is emerging as a ubiquitous problemduetoincrease in population and 

heavy industrialization. Among those textile industries arethe second largest polluting industries with 

annual dye stuff production of 70,000metric tons. RB dye is a chemical organic compound, it is 

widely used in textile, cosmetic, paper, leather and other industries for colouring, because of its high 

photostability. One such dye releasing by the textile industries is RB-Dye.Besideits advantages it is 

very toxic, mutagenic and carcinogenic in nature. So, removal from dye effluent is imperative for 

environment concern. Among many other existing technologies Ultrasound (US) degradation is 

thepromising technology used for treatment of any kind of wastewater. It canalsoovercome the 

drawbacks associated with the widely using Advanced Oxidation Process (AOP’s) for water 

treatment. It’s worth noting that adopting US technique improves Mass Transport within the reaction 

medium as well as Electro- Chemical (EC) degradation reaction rate. Furthermore, Chemical 

consumptionsuchas oxidizing and catalysing agents is decreased and no sludge is produced. 

Withtheselection of appropriate catalyst, adsorption or oxidizing agent we can enhance the 

degradation efficiency. 

Keywords: Activated Carbon, Advanced Oxidation Process, Intensification, Ultrasound, Oxidizing 

Agent, Rhodamine-B Dye 

 

OP/WT/131 

Potassium hydroxide as an Activator and activated carbon as an Adsorbent: A Review 

TejaswiniBaraik, Amit Kumar Gupta, Ajay Oraon, Arvind Kumar Singh   
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Abstract: 

This review paper discusses the KOH activation process used to prepare activated carbon using 

conventional heating. We emphasise the drawbacks and implications of employing KOH in the 

activation procedure. It is also advised to choose the proper potassium salts for the manufacture of 

activated carbon. A wide variety of carbonaceous materials with a large degree of porosity and a high 

surface area are referred to as activated carbon in this review paper, which offers significant literature 
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knowledge about the activators. Many different substances can be removed, recovered, separated, and 

modified using activated carbon as an adsorbent in the environmental and industrial sectors. The 

performance and application of activated carbon are greatly influenced by the choice of the chemical 

activator agent. The production of activated carbon is aided by a variety of activators, including 

potassium hydroxide, phosphoric acid, zinc chloride, potassium carbonate, sodium hydroxide, and 

novel activating agents. When compared to potassium hydroxide, potassium carbonate yields more 

and has a larger surface area for adsorbing heavy pollutants like dyes. In terms of both surface area 

and effectiveness, potassium hydroxide activation produces better results than sodium hydroxide for a 

variety of applications. Comparatively, the activated carbon obtained through physical mixing had a 

higher porosity than the activated carbon produced by the impregnation method in the activation of 

alkali metal. 

Keywords: Potassium hydroxide, Activated carbon, Adsorption 
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Abstract: 

It is challenging to overlook many effluents such as heavy metals and dyes in wastewater streams 

given the rapid growth of industries including textile, atomic energy, electroplating, iron enterprises, 

etc. creating harmful contaminants to human health and crops when directly released into the water 

bodies. Their remediation by conventional and current procedures are ineffective and generate a lot of 

hazardous chemical sludge. Agricultural waste products have a distinctive biochemical composition, 

they are abundant, renewable, inexpensive, and look to be a promising option for heavy metal 

remediation. In this study, the adsorption capability of three different biomass from renewable 

sources—rice-husk, tamarind seeds, and mango seed kernels are compared. For pre-treatment and 

conversion into activated biochar, different treatment techniques are employed. At 600℃, Rice-husk 

was transformed into activated biochar, which was then treated with HCl. Tamarind seeds were 

grounded to powder and heated to 600°C to activate them. Mango seed kernels that had been 

powdered and treated with HCl were used as adsorbents. In this research, cadmium and nickel salts, 

and methyl orange and crystal violet dyes are used as adsorbate. Functional group characterisation of 

bio-adsorbents was done using FTIR. Dyes absorbed maximum on Activated Rice-husk. An 

adsorption capacity for methyl orange was found 45.54% with specific removal of 91% however 

crystal violet had maximum adsorption capacity of 33.6mg/g with specific removal 67.213% at load 

of 5ppm. Activated tamarind seeds removed heavy metals better, resulting in 445.454mg/g and 

495mg/g adsorption capacity for Cd and Ni respectively at a load of 50ppm.   

Keywords: Bio-Adsorption · Agricultural Waste · Activated Biochar · Heavy Metals · Dyes  
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Biochar as an Economical and Eco-Friendly Adsorbent for the Removal of Colorants (Dyes) 

from an Aqueous Environment: A Review 

Sudhir Kumar Singh, Ajay Oraon, Mahendra Ram  
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*Presenting Author:Suudsingh@Gmail.Com 

Abstract: 

Many industrial processes involve the use of dyes (colourants), and the waste products of some 

sectors include harmful levels of these chemicals. Dye chemicals are harmful to both humans and 

aquatic life. Therefore, dye-contaminated wastewater requires proper treatment before being released 

into the environment. Adsorption is the most popular method for removing dyes from water, though 

there are other methods available. The use of biochar made from various biomasses, such as algae and 

plant biomass, forest and domestic residues, animal waste, sewage sludge, etc., for the removal of 

dyes from wastewater has been the subject of numerous studies. The purpose of this article is to 

provide an overview of the use of biochar as an economical and environmentally friendly adsorbent 

for the elimination of toxic colourants (dyes) in water systems. Methods of creating biochar are 

discussed, including hydrothermal carbonization, pyrolysis, and hydrothermal liquefaction. Biochar 

has a higher adsorption capacity than traditional adsorbents and is environmentally friendly, cheap, 

and simple to use; numerous precursors are readily available for conversion into biochar. Biochar's 

adsorption capacity of over 90% makes it a prime candidate for removing dyes from wastewater, as 

evidenced by the review of relevant literature. 

Keywords:Adsorption Biochar Dyes Wastewater 
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Abstract: 

 The separation of dyes from industrial wastewater (particularly dye industries wastewater) is one of 

the important research problems for the researcher. Developing low-cost and continuous-performance 

materials is an important task [1,2]. Herewith we developed the TFN membranes for the separation of 

dyes like methyl violet (MV), malachite green (MG) etc. The membranes were developed via 

interfacial polymerization between piperazine and trimesoyl chloride. The metal-organic framework 

(MOF) UiO-66-NH2 is used as a nanofiller. As a result, 0.5wt% MOF added TFN membranes show 

98.7% MV rejection with 34.3 Lm-2h-1 water flux and the same membrane for the MG case shows 

87.9% rejection along with Lm-2h-1 flux. We check the antibacterial activities of developed 

membranes against E. coli and it is found that the TFN membranes show good antibacterial activities. 

We deem that the present work is a loom to obtaining good results from the membranes separation 

field under tricky conditions.   

Keywords:Polysulfone, UiO-66-NH2 nanoparticles, Interfacial polymerization, Dye separation, 

Antibacterial test, Antifouling study. 

 

 

 

 

 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

259 
 

OP/WT/135 

Improved Electrochemical Degradation of Kitchen Wastewater in a Recirculation Flow Reactor 
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*Presenting Author: neerajvsneeni@gmail.com 

Abstract: 

The reuse of treated wastewater for non-potable applications is currently more recognised. 

Commercial kitchen wastewater (KW) was found to have a high load of biorefractory organic 

materials, which can be effectively treated using a suitable technique and utilised for non-potable 

demands. This work explores the electrochemical degradation of KW in a recirculating flow reactor 

consisting of titanium coated with mixed metal oxide (RuO2/IrO2) anode and stainless-steel cathode. 

The effect of operating factors such as current density, supporting electrolyte concentration, initial 

pH, and flow rate on COD reduction was studied. The variation in the performance of the reactor due 

to the incorporation of mechanical stirrer and ultrasound irradiation in the reservoir was reported. It 

was found that the % removal of COD increased with an increase in electrolyte concentration and 

current density. The incorporation of ultrasound in the reservoir enhanced the degradation 

significantly (Figure 1). The maximum % COD removal achieved was ~99%. The system parameters 

like current density, electrolyte concentration, and flow rate were optimised to achieve highest % 

COD removal and minimum power consumption. The optimum current density and electrolyte 

concentration was found to be 2 A/dm2 and 2 g/L, respectively.  

Keywords: Kitchen wastewater (KW), Electrochemical oxidation, Ultrasound, COD, Optimization.   
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Abstract: 

          Metformin is one of the emerging mircopollutants (Antidepressant drugs). Which is mainly 

found in the water resources and it is pose potential threat to the living being. It is considered to be 

one among the pharmaceuticals and personal care products (PPCPs), now increasingly found in waste 

waters. In this study, Graphene Oxide (GO) was analysed for the adsorptive removal of metformin 

from aqueous medium. The spectroscopy and microscopic analysis confirmed the sucessful formation 

of GO with a multilayer structure favoring to the crumpled sheets with the random stacking. Batch 

adsorption of Metformin onto graphene oxide was carried out in a Box-Behnken design with a 

process parameter of pH adsordent dosage, Intial concentration and solution temperature. With the 

BBD model based Artificial Neural Network model was developed to optimize the adsorption process 

parameters. The adsorption data was assessed using different isotherms and kinetic model with the 

optimal parameters were evaluated using sum of normalised error methodology. The adsorption data 

was estimated using kinetic models and different isotherms.  Key words: Micropollutant, Graphene 

oxide, Box-Behnken design, Kinetic, Isotherms  

Keywords: Micropollutant, Graphene oxide, Box-Behnken design, Kinetic, Isotherms 
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Photocatalysts for Degradation of Ciprofloxacin (Cip) Antibiotic under UV-A Irradiation  

Yash Mishra,Dara Kiran, Hari Mahalingam 
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*Presenting Author: yashmishra.191ch060@nitk.edu.in 

Abstract: 

Due to the development of antimicrobial resistance, the continued presence of antibiotic residues in 

fresh water sources is a growing global concern and hence, it is necessary to degrade the antibiotics 

present in the polluted waters. In this study, three different boron, cerium, and silver ternary-doped 

TiO2 photocatalysts with specific compositions were synthesized using the eco-friendly EDTA citrate 

method. The specific compositions investigated here are B1Ce0.1Ag0.06TiO2, B1Ce1Ag0.06TiO2, 

and B1Ce1Ag0.1TiO2. From DLS analysis, the particle size of the synthesized catalysts was found to 

be in the range of 125 – 500 nm. The XRD spectra confirmed the presence of cerium. The DRS 

analysis showed the bandgap energy of the synthesized catalysts to be in the range of 2.7 – 2.8 eV. 

ICP-OES analysis was done to check the leaching of the dopants from the catalysts into the solution 

and the results showed that silver did not leach out while boron (~0.2 ppm) and cerium (~ 0.1 ppm) 

were present in trace amounts. The catalysts were also evaluated for the degradation of ciprofloxacin 

antibiotic under UV-A light. At optimized conditions, the best performing photocatalyst namely, 

B1Ce1Ag0.1TiO2, showed ~54% degradation of the antibiotic in 120 min. This is attributed to the 

increased amounts of cerium and silver. Although the performance under UV-A irradiation is not 

encouraging, these results suggest that these catalysts may be more effective under visible or solar 

light and further work is needed to check the effectiveness under visible light irradiation as well as on 

larger scales of treatment. 

Keywords:Photocatalyst, Antibiotic, Ciprofloxacin, Doping, Titanium Dioxide 
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Abstract: 

Dyes are potential environmental contaminants liberated in the aqueous streams by the waste water of 

different industries. Waste water containing dye when discharged in natural ecosystems poses serious 

health problems. The main objective of the study is to treat waste water and remove dyes from it. 

Several conventional methods are available for color removal in that methods adsorption is the most 

common and effective process for dye degradation. Adsorbent were prepared from banana peels for 

adsorption process. Using standard solution, a batch experiment was conducted to determine the 

optimum adsorption parameters. These parameters are used to identify factor that of adsorption 

dosage, percentage of colour removal, pH, contact time  

Keywords: Banana peels, adsorption, dye removal, isotherms 
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Activated Carbon from Agri Sources (Ricehusk, Tamarind Seeds) for Methylene Blue Removal 
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Abstract: 

Textile, leather, food and paper industries are major contributions of wastewaters containing dye 

pollutants. Wastewaters containing dye when discharged in water bodies causes serious human, 

aquatic and ecological problems. The main objective of the study is to treat and removal of methylene 

blue by using the Agri sources (Tamarind seeds and Rice husk). Out of several methods of removal of 

dyes, adsorption is found to be simple and effective. Activated carbon prepared from tamarind seeds 

found to be low-cost approach for adsorption process. The prepared carbon was activated using 

potassium hydroxide as an activated agent. The effects of 0.5:1-1.5:1; KOH: tamarind seed charcoal 

ratios and 500-7000C activation temperatures and KOH: Rice husk charcoal ratios and 350-4500C 

activation temperatures, Characterization of the tamarind seed activated carbon was carried out for 

moisture content and surface area by Rigaku XRD unit and SEM by Hitachi SU1510, for morphology 

studies. Particle size, pH, adsorbent dosage, ion concentration, and contact time are the factors that 

identify the adsorption capacity of the tamarind seeds. 

Keywords: Activated carbon; Methylene Blue Dye; Potassium Hydroxide; Adsorption. 

 

 

OP/WT/140 

Bioremediation of Waste Water Using Diatoms  

Bathula Rajitha, S. V. Satyanarayana, N.Raveendhar 

JNTU College of Engineering Anantapur,Nellore, Andhra Pradesh 

*Presenting Author: rajitha.thirupathirao@gmail.com 

Abstract: 

The progressive development in urban and industrial lifestyle is degrading the quality of freshwater 

reservoirs causing a huge challenge for maintaining the quality of water. Due to these developmental 

activities the water is being contaminated with chemical and biological pollutants that cannot be 

released into the environment until treated. As this water is highly contaminated ,it not only requires 

primary and secondary treatment but also requires tertiary treatment leading to the bioremediation of 

this river water.As diatoms are one of the effective treating agents these are being used in this tertiary 

process.In this tertiary treatment diatoms are being grown with the nutrients present in the waste water 

and thus it produces biomass at the end which is of great worth.In this study we analyse the collected 

water samples with physicochemical parameters like ph, Electrical conductivity, BOD, COD,and 

dissolved oxygen. And thus, we perform statistical analysis with the obtained results. 

Keywords: Diatoms, Bioremediation, Dissolved oxygen, Chemical oxygen demand 
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Abstract: 

In this study, an eco-friendly fluorescent sensor and adsorbent was developed from biopolymeric raw 

material. Cellulose extracted from wheat straw was modified and incorporated on modified Graphene 

oxide sheets. The successful incorporation was confirmed by Fourier Transfer Infrared Spectra (FT-

IR) and XRD (X-Ray diffraction) analysis. The morphology of the nanocomposite was analysed by 

Field emission scanning electron microscopy (FESEM). The prepared adsorbent is highly fluorescent 

and exhibit affinity for Hg2+ ions and Norfloxacin drug even at low concentration. The quenching in 

the fluorescent intensity increases with the increase in the concentration of Hg2+ ions at 325 nm. The 

detection was calculated to be 18ppb and 22ppb respectively. The results demonstrated that the 

prepared nanocomposite can also be used for adsorption of norfloxacin drug. Batch adsorption 

experiments were conducted at room temperature to examine the adsorption characteristics of 

developed bio adsorbent and the experiments provided the optimum operating parameter as pH = 6 

and adsorption percentage was found to be 99.9 % at 10 ppm. It was established that pseudo-second 

order kinetic model fitted well with a regression coefficient of 0.99 for all the concentrations and also 

fitted with the Langmuir isotherm which gave the best fit with regression coefficient = 0.99 to the 

experimental data with, confirming chemisorption 

Keywords: Fourier Transfer Infrared Spectra (FT-IR), XRD (X-Ray diffraction) 
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Abstract: 

Industrial activities lead to the release of toxic dye compounds into the water bodies on a regular 

basis. Toxic dyes are known to create health hazards to the mankind and the aquatic ecosystems. This 

current study describes the novel synthesis of magnetite (Fe3O4) nanoparticles (NPs) decorated onto 

various carbonaceous materials, viz., pure activated carbon fiber (ACF), heat-treated graphitic carbon 

nitride (g-C3N4-HT), candle soot (CS) particles, and onion shaped candle soot (OSCS) particles using 

coprecipitation technique. The physicochemical properties of the synthesized materials are 

extensively investigated using various analytical and spectroscopic techniques such as SEM, TEM, 

VSM, EDAX, FTIR, XRD, XPS, and BET. Characterization data confirm that magnetite NPs are 

successfully incorporated onto carbonaceous substrate surfaces. The synthesized materials are tested 

for their efficacy towards the removal of two industrially relevant dyes, namely, methylene blue (MB) 

and crystal violet (CV) dyes from aqueous solutions. The experimental data show that all four 

materials are capable of removing both the dyes. The adsorption performance of all four materials 

satisfy the following trend: Fe3O4-ACF > Fe3O4-OSCS > Fe3O4-CS > Fe3O4/g-C3N4-HT the batch 

adsorption kinetic data for all four adsorbents agreed well with the pseudo-second order kinetic 

model. Besides, Langmuir model is the best fitted isotherm model for all the adsorbents. Owing to the 

magnetic property, the adsorbents are efficiently separated from the aqueous solution with the help of 
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an external magnet. This obviates the requirement of time-consuming centrifugation and filtration 

steps.  Additionally, the spent adsorbents are further characterized using FTIR, XRD, and SEM 

analyses. The characterization data reveal that no structural deterioration /chemical transformation of 

adsorbents occur post adsorption studies. With adequate optimization, the materials may be utilized to 

remove recalcitrant pollutants from water.   

Keywords: magnetite nanoparticles, carbonaceous materials, adsorption, cationic dyes, 

coprecipitation technique 
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Abstract: 

It is strenuous to provide superior feed water and ensure sustainable operations without an adequate 

pre-treatment of seawater using microalgae due to recent boom in algal production. The aim of this 

study is to evaluate salt assimilation potential of Chlorella vulgaris and Scenedesmus obliquus for the 

growth and biochemical component (lipid, polysaccharides, and protein) at different saline 

concentrations. Factors affecting the growth of microalgae are turbulence, temperature, pH, light, 

salinity, nutrient quality and quantity in growth medium in batch. Aeration is done to avoid 

sedimentation of microalgae at the bottom and to ensure that all the cells receive optimum amount of 

light. Microalgae were cultured in artificially prepared Sea Water, and after achieving the growth of 

microalgae in batch, bicarbonate and nitrate salts of sodium were added quotidian to the culture 

medium maintaining (C/N) ratio, to acclimatise the culture slowly and steadily. Dry cell weight, 

Optical Density at 680nm, Lipid estimation, Total dissolved solids, Salinity, Conductivity and 

Dissolved oxygen were measured in collected sample quotidian. It was found that with increase in 

number of days and bicarbonate addition quotidian, the growth of biomass increased along with 

increase in lipid production. On 0th day, 1.7g/L biomass of C.vulgaris was produced with lipid 

content of 2.94% and 0.8g/L biomass of S.obliquus was produced with lipid content of 3.375%. On 

the 9th day 27.6 g/L of C.vulgaris was produced with lipid content of 18.115% and 6.6g/L of 

S.obliquus was produced with lipid content of 29.545%. 

Keywords: Desalination · Sea water · Microalgae · Zarrouk’s Medium · Chlorella vulgaris · 

Scenedesmus obliquus 
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Abstract: 

Contamination of water due to heavy metals (HMs) and dyes is harmful to human health and crops, 

when released directly into the waterbodies. Removal of HMs and dyes is a necessity. Microalgae 
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cleans the environment by consuming CO2 for their growth along with the production of value-added 

products and perform bioremediation. Factors affecting the growth of microalgae are nutrients quality 

and quantity, pH, illumination, salinity, temperature and agitation. Aeration of microalgae is done to 

avoid sedimentation at the bottom and to ensure that cells are exposed to illumination in batch. An 

active culture of two microalgae Arthrospira platensis and Spirulina sp. were acclimatized to HMs 

(Cr+3 and Cd+2) up to a concentration of 100mg/L and to dyes (Methyl Orange and Crystal Violet) 

up to concentration of 10mg/L. Concentrations of HMs and dyes were increased in subsequent 

batches with a step increase of 20mg/L and 2mg/L respectively to slowly acclimatize microalgae. 

Spirulina sp. produced maximum removal for Cadmium as 90% (at 20ppm) and Chromium as 100% 

(up to 60ppm). A.platensis also produced maximum removal for Cadmium as 88.3% (up to 60ppm) 

and for Chromium as 100% (up to 80ppm). The specific removal rate of both HMs are found 

maximum at 100ppm supplementation ensuring acclimatization of both microalgae. For dyes the 

maximum decolourization was observed for Crystal Violet (91%) for both microalgae species as 

compared to Methyl Orange (81% in Spirulina sp. and 78% in A.platensis) at input concentration of 2 

ppm. However, specific dye removal was maintained up to 4ppm. 

Keywords: Bioremediation · Heavy Metals and Dyes · Microalgae · Zarrouk’s Medium ·  

Arthrospira platensis · Spirulina  
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Abstract: 

The water crisis and water recovery from various types of wastewater effluent streams is a big global 

concern currently. The conventional methods are not very much cost effective and researchers are 

focusing on sustainable cost-effective solutions for this. Membrane separation technology has been 

used widely for various wastewater treatments and water recovery but most of them are not energy 

efficient. Forward osmosis (FO) membranes have been potential candidate for the water recovery and 

wastewater treatment but they are not cost effective. This work reports the preparation of polyvinyl 

alcohol/Agar/MMT membrane to be used in a forward osmosis system for the water recovery from 

wastewater. Polyvinyl alcohol provides hydrophilicity to the membrane and Agar acts as a support. 

The Montmorillonite acts as an adsorbent that can restrict colour transfer from the wastewater in the 

draw solution. The membranes were prepared by varying different concentrations of polyvinyl 

alcohol and Agar. The membranes having varying concentrations of polyvinyl alcohol and Agar were 

used in a two-chamber forward osmosis system to optimize them in terms of higher water recovery. 

The performance of forward osmosis system with 2 M NaCl as a draw solution was analysed in terms 

of water flux, reverse salt flux and draw solution dilution.    

Keywords: Forward osmosis, Water recovery, Polyvinyl alcohol, wastewater treatment  
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Synthesis and Characterization of Zirconium-Based Ion-Exchange Material and Its Application 

in Cationic Dyes Removal from Water 

Meet Patel, 

Sardar Vallabhbhai National Institute of Technology, Surat, Gujarat 

*Presenting Author: patelmeet121343@gmail.com 

Abstract: 

Textile manufacturing is a large industry that generates significant quantities of wastewater. 

Industries’ effluents cause severe environmental impact, especially from the textile industry. Around 

10,000 different textile dyes are produced based on a colour index, resulting in the production of 

~700,000 tons of dye production worldwide. Water pollution is one of the most pervasive problems 

affecting people worldwide. Ion-exchange method is one of the most widely used methods for the 

removal of contaminants from water especially, at lower concentrations. In the present work, an 

inorganic ion exchanger zirconium phosphate ( - ZrP) of the class of tetravalent metal acid salts, has 

been prepared by sol-gel method. The synthesized sorbent is employed as a sorbent for the sorption of 

various dyes. Due to presence of structural –OH groups in - ZrP, several cations / cationic species 

are bound by hydrogen bond or weak van der Waal’s forces. The synthesized sorbent has been 

characterized by several characterization techniques such as, ICP-AES, FT-IR, TGA, XRD, XPS and 

SEM-EDX. In this work, an attempt has been made to study and compare sorption capacity of - ZrP 

sorbent towards cationic dyes Crystal Violet, Rhodamine, Methylene Blue, Malachite Green, 

Toluidine Blue-O and Azur A, Azur B dyes at varied time period. In this study we found sorption 

affinity of dye toward - ZrP for cationic dyes we found that good adsorption for Toluidine Blue-O 

and less adsorption in Azur-B. The studies indicate - ZrP to be promising candidates for removal 

and recovery of cationic dyes under study. 

Keywords: Tetravalent metal phosphate, Cation exchanger, Dyes removal 
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A Novel Septic Tank Design with The Aim to Achieve Solid Free Sewer and Bioelectricity 
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*Presenting Author: jainsuransh@gmail.com 

Abstract: 

The waste generated by household/commercial/institutional buildings has contributed to a major 

challenge for the entire world today. Human excreta possess high amount of organic content which 

can be utilized for energy generation. Septic tanks are anaerobic reactors which are used to dispose 

the sewage. This paper suggests the improvements in conventional septic tanks based on two aspects: 

(1) change of flow direction to improve digestion, and (2) integration of microbial fuel cell (MFC) 

with the septic tank. Therefore, the aim of this integrated system is providing higher retention time 

which helps in better degradation and settlement of solids to achieve a solid free sewer along with 

bio-electricity generation. The novel design consists of 4 chambers out of which the first chamber 

works as a retention chamber and consist of half the volume of the whole system. The earthen 

cylinders made up of novel configuration are inserted in each chamber act as a membrane. The 

cylinders have anode (carbon felt) on the outside and the cathode (carbon felt) on the inside. The 

cathode of the integrated septic tank is open to air. The anode in each chamber provides the support 

for the electrogenic bacteria to form a biofilm on its surface which generates electrons during 

degradation of waste. Ultimately, the system provides better area of contact between the electrogens 
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and the organic matter with a better retention time. This enhances the treatment efficiency of the 

system and facilitate solid free sewer with bioelectricity as resource. 

Keywords: Septic tank; Microbial fuel cell; Bioelectricity; Solid free sewer; Wastewater 
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Synthesis and Characterization of Fe Doped Zno Nanoparticles – Its Adsorption Studies on 
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*Presenting Author: raagasumi@gmail.com 

Abstract: 

In the present study Fe doped Zno Nano Particles (Fe-ZnO NP’s) synthesized by co- precipitation 

method, and characterized by SEM, XRD, FTIR, and EDX. Batch biosorption studies were conducted 

for the removal of Indigo Carmine (IC) dye from aqueous solution using Fe-ZnO NP’s. Batch studies 

were carried out to observe the effect of various experimental parameters such as Contact time t ( 5 to 

180 min), Temperature T (283 to 323 K), pH (2 to 9), Initial concentrations of dyes C0 (10, 20,  30, 

50 mg/L), Biosorbent dose W (0.5 to 3 g/L). The optimum conditions for these parameters were 

evaluated experimentally. The Langmuir, Freundlich, Temkin and Harkin–Jura isotherms were used 

to fit the equilibrium data and the results showed that the Freundlich isotherm fitted better than the 

other isotherms.  It was observed that IC followed the pseudo second order kinetic equation. The 

thermodynamic parameters such as ΔH, ΔS and ΔG are evaluated. The results of thermodynamic 

studies give exothermic nature of process, thermodynamically feasible nature of adsorption. The 

above-mentioned process variables were performed and compared with Response Surface 

Methodology (RSM) values 

Keywords: Fe Doped ZnO, Indigo Carmine, Isotherms, Kinetics, Thermodynamics, Response surface 

methodology 

 

OP/WT/153 
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*Presenting Author: sivrathna@gmail.com 

Abstract: 

The environment and all life forms on the earth are facing a very serious threat as a result of heavy-

metal pollution. The release of lead into the environment can results in decreased growth and 

reproduction in plants and animals and cause neurological effects in vertebrates. In the present study, 

activated carbon was prepared from Nerium oleander which was used for the adsorptive removal of 

lead from aqueous solution. The raw material was prepared from oleander stem for the production of 

activated carbon which is expected to be economically feasible process. The experiment was 

conducted in batch process based on the parameters such as difference in adsorbent dosage and 

difference in initial concentration of lead aqueous solution under constant temperature (26 ± 1°C), 

agitation speed (150 rpm), contact time (60 mins) and maintain at the pH of 5. The activated carbon 

was characterized using FTIR (Fourier Transform Infrared Spectroscopy) and SEM (Scanning 

Electron Microscope). The resultant activated carbon shows maximum adsorption capacity of lead 

1g/100 ml. Hence the removal of lead from aqueous solution using the activated carbon prepared from 

Nerium oleander can act as possible low-cost adsorbents for the removal of lead from water. 
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Keywords: Nerium oleander, activated carbon, heavy metals, FTIR, SEM 
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Melanoidin Removal via Impregnated Activated Carbon Promoted by Copper 

Subhi Rizvi,Sanjiv Kumar Gupta 
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*Presenting Author: subhi786@gmail.com 

Abstract: 

Melanoidins, coloured complex compound from the distillery industry by the non-enzymatic reaction 

between the amino group and carbonyl group. The study reveals the contaminated simulated waste 

water, treated by the activated carbon that is prepared from the copper loaded waste leaves biomass. 

The prepared activated carbon was characterized by the Fourier transform infrared spectroscopy 

(FTIR), field emission scanning electron microscopy (FESEM) with the energy-dispersive 

spectroscopy (EDX). Different optimizing parameters has been studied such as adsorbent dose, 

temperature, contact time and melanoidin concentration. The copper adsorption has a good 

compliance with Langmuir model and the maximum adsorption capacity was obtained as 8.30 

mg/mg. Hence the investigation is being attention towards the process, that is cost effective and eco-

friendly.  

 

Keywords: Activated carbon, Adsorption, Melanoidin  
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Hybrid Membrane Bioreactor Technology for Inclusive Treatment of Dairy Industrial Effluent 

for Water Reclamation and Reuse - Clean and Environmentally Sustainable Process  
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*Presenting Author: sajja.132@csiriict.in 

Abstract: 

The dairy industry is one of the most critical polluters that generate high concentrations of liquid and 

solid waste which is dark grey and milky or turbid in appearance. Dairy is the largest industrial sector 

that uses huge quantities of fresh water for all the needs in step-to-step processing and discharges 

significant quantities of chemical oxygen demand (COD), high levels of suspended or dissolved 

solids, nutrients, and other impurities. Hybrid membrane bioreactor (HMBR) is the most emerging, 

promising, and advanced technology with a wide range of applications in the treatment of all waste 

sectors than traditional and conventional methods. In this present study, the treatment of dairy 

industrial effluent (DIE) was performed using HMBR by an in-house synthesized membrane and in-

situ mixed microbial consortium. The performance of mixed microbial consortia in the bioreactor and 

side stream configuration of hydrophilized polyamide nanofiltration membrane was assessed by % 

removal of impurities in terms of 98%-COD, 98%-TSS, 91%-TDS, 100% for turbidity, color, and 

odor in the permeate sample. IMBR technology stands alone for the treatment of DIE with high-

quality permeate which allows water for reuse in various applications like non-potable way, irrigation, 

gardening, and groundwater recharge, and ensures it meets the pollution control board standards 

(PCB) including microbiological safety. Therefore, HMBR proved to be an advanced tool and 

valuable resource with highly robust, compact, small in footprint, flexible in operation and 

maintenance at cleaning in place (CIP), cost-effective, and potentially viable in long-term operation 

by producing high-quality treated water for environmental sustainability. 
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Keywords: Dairy industrial wastewater, Bioreactor, Hydrophilized polyamide nanofiltration 

membrane, Chemical oxygen demand, Water reuse 
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Mineralization of Alkyd Resin Wastewater: Feasibility of Different Advanced Oxidation 

Processes 

Ketan Shital Suresh Desai,ShankarKausley, Surabhi Shrivastava, Parth Shah, Bhagwat Patil, 

Aniruddha Pandit 

Institute of Chemical Technology,Mumbai, Maharashtra 

*Presenting Author: desaiketan90@gmail.com 

Abstract: 

In the present study, different advanced oxidation processes (AOPs) are compared for their feasibility 

for the mineralization of alkyd resin wastewater. The AOPs studied include: Fenton process, 

combined ozonation (O3) and hydrogen peroxide (H2O2), electro-oxidation (EO), wet air oxidation 

and cavitation using an ultrasonic horn (US). The studied AOPs in the order of increasing electrical 

energy consumption per unit mass of TOC removal (EEM) are: Fenton process (18 kWh/kg), EO 

(83.58 kWh/kg), combined EO and O3 (187 kWh/kg), wet air oxidation (429 kWh/kg), combined O3 

and H2O2 at pH 8 (477 kWh/kg), combined US, O3 and H2O2 at pH 8 (776 kWh/kg) and the US 

alone at pH 8 (990 kWh/kg). Among the studied AOPs and their combinations, the combined O3 and 

H2O2 are the most promising as it doesn’t suffer from complex formation issues as in the Fenton 

process, EO and combined EO and O3 requires lower fixed cost as compared to wet air oxidation and 

requires less EEM as compared to combined US, O3 and H2O2 and the US alone 

Keywords: Alkyd resin wastewater, Advanced oxidation processes, Fenton process, Ozonation, 

Electro-oxidation, Cavitation 
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Photocatalytic Degradation of Petroleum Refinery Waste Water 
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Abstract: 

Crude oil refineries produce huge volumes of wastewater in the process of refining.  Refinery 

wastewater contains light fractions of aliphatic and aromatic petroleum hydrocarbons such as phenols 

cause severe HSE issues, if not treated properly. International regulations on discharge of wastewater 

into oceans limits concentrations of phenol below 1 ppm, while UAE limits it to 0.1 ppm.  Typical 

concentrations of phenolic compounds in untreated refinery wastewater were found to be in the range 

of 11 to 14 ppm. It is therefore essential to develop an efficient, economical and environmentally 

friendly treatment process that effectively remove phenol from wastewater to desired levels. Metal 

oxide loaded porous carbon templates were synthesized utilizing hydrothermal methods and its 

effectiveness was compared with virgin porous carbons and the literature. The synthesized catalyst 

was subjected to SEM, EDX, XRD, FTIR and BET analysis to ensure distribution, functional groups 

and the crystallinity within the porous carbon template.  The rate of phenol removal was the highest 

for the porous carbon as the rate of adsorption for the porous carbon was far higher than the metal 

loaded porous carbons, probably due to high surface area and easy access to the active adsorption 

sites of the virgin carbon.  However, the separation efficiency was higher for the ZnO loaded porous 
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carbon at larger time durations of adsorption owing the process of continued catalytic degration in 

presence of UV, while in the porous carbon degradation was limited by the availability of only the 

active adsorption sites.   

Keywords: Phenol degradation, Photocatalytic oxidation, TiO2/AC, ZnO/AC, UV light 
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Effects of Pre-Treatment on Pillaring Of Clay  
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Abstract: 

Clay minerals are naturally occurring layered substances. These can be employed as adsorbent and 

catalyst in various industries. The operating difficulty with clay minerals is that they swell upon 

hydration and hence their handling becomes difficult at industrial scale. This problem may however 

easily be dealt through the process of pillaring. Pillaring is the process of interaction of bulky metal 

cations into clay layers followed by calcination to form stable metal oxide pillars that prevent the clay 

layers from expanding upon hydration. Pillaring causes the interlayer space to expand and thereby 

increases the surface area and /or pore volume. The intercalation of metal clusters into the clay layers 

adds acidity to clay. Overall pillaring improves the physicochemical properties of clay thereby 

making it a good alternative to the conventionally used adsorbents and catalysts. In this work we have 

compared different pre-treatments such as acid and alkali treatment of the clay before pillaring. It was 

observed that with acid and alkali treatment the interlayer spacing was increased by 11% for acid 

treated clay and 6% for base treated clay. The acid and alkali treated clays were found to have higher 

surface area than raw clay.  Cr polycations were employed for the intercalation. The uptake of Cr was 

least with acid treated clay (7 mmol pf Cr/ g of clay) and was highest with base treated clay (20 

mmol/ g of clay) when compared to the raw clay with uptake of 11 mmol of Cr/ g of clay. Pillared and 

unpillared clays with different pre-treatments were characterized using FTIR, SEM, EDS and BET 

analysis. The Cr pillared clays with and without pre-treatments were also tested for adsorption with 

Acid Blue 74 dye and Basic Orange 2 dye.   

Keywords: Pillared clays, Cr polycations, Acid and Alkali treatment, dye adsorption. 
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Abstract: 

In recent times, adsorption technologies have received a lot of attention due to its effectiveness, ease, 

and minimal environmental impact for the remediation of contaminated water. The water ecosystem is 

found to be contaminated with various organic (pesticides, dyes, pharmaceuticals) and inorganic 

(heavy metals) pollutants. Pharmaceuticals although essential for human and animal health are being 

recognized as pollutants of emerging concern. They are designed in such a way that they remain 

stable and create physiological response at low doses, because of which they are slow to degrade and 

are of environmental concern even at low concentrations. With their increased consumption, the 

pharmaceutically active compounds are excreted as active metabolites, which tend to accumulate in 

environmental samples thereby acting as an emerging contaminant.  This study investigates the facile, 
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rapid and cost-effective method for the preparation of MIL-100(Fe) at room temperature. The as-

prepared MIL-100(Fe) was further characterized in detail using various techniques including PXRD, 

FTIR, SEM, TEM, EDX, TGA, BET surface area and zeta potential analysis. The prepared sample 

was then used as an adsorbent for the removal of pharmaceuticals, namely, diclofenac (DCF), 

ranitidine (RNT), and tetracycline (TCY) in aqueous solution with removal efficiency of around 86%, 

39%, and 19% respectively within 5min. The present study thus demonstrates the potential of MIL-

100(Fe) as an effective adsorbent in the removal of pharmaceutically active compounds. 

Keywords: Adsorption, Remediation, Pharmaceutical, Metal Organic Framework 
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Abstract: 

Dye contamination of surface and groundwater raises significant environmental and public health 

issues on a global scale. With an output of 1,000,000 tonnes worldwide, dyes are used in small- and 

large-scale businesses worldwide, including tanneries, culinary, cosmetic, textile, and pharmaceutical 

sectors which end up contaminating the aquatic environment. There are several methods for water 

purification, however, the adsorption technique has proven to be the most popular remediation 

technology because of its efficiency, economic value, design/operation flexibility, and potential 

reversibility. Herein, we report the fabrication and characterization of cheap and water-stable Cerium-

based metal-organic frameworks (MOFs) that exhibits fast, selective removal of dyes. The as-

prepared Ce-MOFs were well characterized via FESEM, PXRD, FTIR, EDX, XPS, TGA, BET, and 

TEM and used as an adsorbent for the removal of Congo Red (CR) dye. The effects of contact time, 

adsorbent dosage, initial CR concentration, and pH value on the adsorption of CR were also 

investigated. Excellent removal efficiencies of 94.65% within 5 minutes and 98.27% at 30 minutes 

were demonstrated. The Ce- MOFs were stable and recyclable during adsorption studies, suggesting 

their potential as an adsorbent for dye recovery. 

Keywords: Dye removal, Adsorption, Metal organic framework, Water treatment 
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*Presenting Author: mamatha.kalyanji@yahoo.com 

Abstract: 

Membrane fouling is one of the major obstacles found in separation-based activities associated with 

Industrial processes. Metal nanoparticles and their oxides like zinc oxide (ZnO) and copper oxide 

(CuO) have found suitable applications for membrane fouling mitigation and improving separation 

performance. ZnO is an II-IV semiconductor with a broad bandgap of 3.3 eV at ambient temperature 

as well as its great excitation binding energy (60meV) is exploited in chemical sensors etc. Besides, 

nanoparticles have been reported in bringing down communicable diseases which are caused not only 

by bacteria, fungi, algae, protozoa, and viruses. The main object of the present study is to synthesize 

the metal-oxide nanoparticle and test its efficacy in microbial inhibition so that it can be loaded into 

the polymeric membrane. In preliminary studies, ZnO nanoparticles were synthesized and 
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characterized using FE-SEM and XRD. Further, these particles were processes for antimicrobial 

studies since many studies revealed the nano-toxicity of the ZnO binding and bacterial cells. It was 

found that ZnO with various concentrations such as 1 mg to 4 mg displayed a zone of inhibition 

ranging from 9 to 12 mm for antibacterial activity against gram-negative organisms viz Escherichia 

coli (MTCC 443), and Klebsiella planticola (MTCC 530) and Gram-positive organisms 

Staphylococcus aureus (MTCC 96), Micrococcus luteus (MTCC 2470.) using disc diffusion. The 

detailed results will be discussed during the presentation.  

Keywords: Nanoparticles, Zinc oxide, Membrane, Fouling, Antimicrobial activity 
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Removal Of BOD, COD and TDS From Municipal Wastewater by Application of 
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Abstract: 

Membrane bioreactor is a reliable and effective wastewater treatment reactor but membrane fouling 

and energy consumption remain operational challenges and concerns for the widespread adoption of 

the technology. The majority of municipal wastewater has low quantities of organic and inorganic 

suspended, dissolved, and suspended particles. Proteins, carbohydrates, synthetic detergents, lignin, 

soaps, lipids, and the by-products of their breakdown are among the pollutants in water, in addition to 

a variety of natural and synthetic organic compounds from industrial processes. Additionally, the use 

of urban wastewater in agriculture is restricted by the presence of heavy metals and other inorganic 

elements, which may also have phytotoxic and health impacts. In this work, an electrochemical 

membrane bioreactor was developed to produce bioelectricity and remove a number of toxins from 

genuine urban wastewater. Using an electrochemical membrane bioreactor (EMBR), municipal 

wastewater was treated in this study. The experiment was run continuously for five days, with 

samples being taken each day for analysis and current generation measurements. The experimental 

data indicates that maximum removal of BOD, COD and TDS were achieved between 30-35% after 

five days of experimental studies. Further, current value of 0.00459 mA was generated due to 

metabolic activities of bacteria present in municipal wastewater which gradually decreased day by 

day due to decaying of bacteria as shown in figure 1 using linear sweep voltammetry. Consequently, 

the EMBR system is a viable technique for treating wastewater and producing bioelectricity at the 

same time. 

Keywords: Municipal Wastewater, electrochemical treatment, COD, BOD, TDS 
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Abstract: 

A gas hydrate is a crystalline compound in which water molecules are bound through the hydrogen 

bonding, forming a cavity to enclose a large variety of gas molecules. Gas hydrate is 

thermodynamically stable at low temperatures and high pressure. Desalination by gas hydrate is a 

technology in which salts are excluded from hydrate formation, resulting in concentrated brine and 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

272 
 

solid hydrate. It is also considered as freezing crystalline process. At certain temperatures and 

pressure, when salty water comes in contact with a suitable hydrate former than it forms a solid 

structure. After hydrate formation, the concentrated salty water is collected from the reactor and the 

hydrates formed are washed with the freshwater to successfully improve desalination efficiency. In 

this study, the kinetics of pure CO2 gas with different mole % of cyclopentane (CP) as a hydrate 

former has been investigated and compared. The kinetics of CO2 hydrate formation was studied in a 

stirrer tank reactor in the presence of different types of salt. The addition of CP as a hydrate former 

transforms the structure of CO2 hydrate from sI to sII as CP occupies the large cages (51264) in the 

gas hydrate which stabilizes the hydrate. The gas uptake, water recovery, and separation efficiency 

will be investigated. 

Keywords: Desalination, Cyclopentane, Carbon dioxide. 
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Abstract:  

 

Drinking water is a life line of human being. The requirement of drinking water is increasing 

continuously with global development. Consumption of contaminated water can cause spread of 

numerous diseases in human being. Although, our planet has huge amount of saline water, but 

available drinking water supply is still a global challenge. Sustainable development goals (SDG) also 

suggest to improve our existing technologies and to develop new innovative as well as simple 

methods to purify the saline water. Existing water purification technologies have adverse impacts on 

environment. Global warming is also an issue, which is critically affecting our environment. Recovery 

of waste heat from various man made sources will reduce the level of global warming. This waste 

heat can also be utilized to enhance the efficiency of desalination process. Water purification through 

harvesting of solar energy, is a simple and sustainable methodology, by which we can produce 

potable water at very low cost. In the proposed work, we have fabricated a double slope solar 

desalination unit to produce potable water. We have also integrated the fabricated solar still with 

copper coil heat exchanger. The waste heat from solar dryer, through the copper coil heat exchanger, 

has been utilized to increase the performance of the solar still. By the modification in the solar still, 

the production rate of potable water has been increased by 4-5 litres/day in summer season. 

 

Keywords: Desalination, Potable Water, Hybrid Solar Still, Heat exchanger,  

Waste Heat Recovery. 
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ARTIFICIAL INTELLEGENCE 

PP/AI/110 

Application of Machine Learning for Colorimetric Detection 

SuharshMahajan,Pankaj Kumar Lodhi, Muthukumar Raghunathan, Ashish Kapoor 

Harcourt Butler Technical University,Kanpur,  Uttar Pradesh 

*Presenting Author: suharshmahajan07@gmail.com 

Abstract: 

Paper based microfluidic lab-on-a-chip devices are being rapidly adopted as sensors and portable 

analytical platforms in scientific establishments. Yet this revolutionary technology remains distant 

from developing nations, where its benefits can be readily realized. These devices can be used with 

smartphones and Machine Learning algorithms to bring about a change in element identifications. The 

Machine Learning models can be trained on the basis of Lab-on-a-chip devices and then they further 

can be used to detect any element or traces (impurity) of any element, if present. ML models using 

sample colour along with a reference colour increased the models’ ability in predicting the result in 

which the reference colour may have partially factored out the variation in ambient assay and imaging 

conditions. In countries where engineering and medical sciences drive growth and prosperity, a 

simple revolutionary concept can become the technology of the generation. These devices can help to 

test a sample with use of minimal chemicals in a cost-effective manner. These devices can find 

immense analytical applications in chemical, biotechnology and allied fields. 

Keywords: Microfluidics, Machine Learning, Lab-on-a-chip, Rapid analysis 
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Abstract: 

The capability of ensemble methods is proven to be efficient in handling highly non-linear data in the 

field of machine learning. Synergising photocatalytic remediation processes with machine learning 

methods can effectively optimize and predict the effect of process parameters on the target variables. 

In the current study, the photocatalytic degradation of a cationic azo dye Basic Blue 41 was studied 

using TiO2-lignin based biochar. The TiO2-biochar composites were prepared using co-precipitation 

method and characterized using scanning electron microscopy (SEM), energy dispersive X-ray 

analysis (EDX), Brunauer-Emmett-Teller (BET) and X-ray diffraction techniques. The prediction of 

photocatalytic degradation efficiency was carried out using Gradient Tree Boosting (GTB) with input 

parameters such as calcination temperature, photocatalyst to biochar ratio, and time of light 

illumination. The model testing revealed that, the GTB has predicted the degradation efficiency of 

Basic Blue 41 with maximum accuracy. The machine learning model studied is capable of predicting 

the outputs on unseen datasets and hence can be applied to study various organic pollutants.  

Keywords: Photocatalysis, Biochar, Machine Learning, Basic blue 41, TiO2 
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PP/AI/112 

Machine Learning in Chemical Engineering: Applications and Challenges 

Manasvi Jain, Adarsh Arya  

Harcourt Butler Technical University, Kanpur, Uttar Pradesh 

*Presenting Author: 210103035@hbtu.ac.in 

Abstract: 

Models are essential to the design, research, and everyday decision-making processes of a chemical 

engineer, all of which may have significant cost and safety ramifications. Previous attempts, dating 

back a few decades, to merge AI with chemical engineering for modelling fell short of expectations. 

The past five years have seen a boom in machines attempting to learn research because of the 

widespread availability of both data and computer resources. Many recent initiatives have aided the 

roll-out of machine learning methods in the research sector by building vast datasets, benchmarks, and 

representations for chemical applications and new machine learning platforms. Machine learning 

provides major benefits over conventional modelling approaches, including flexibility, accuracy, and 

execution speed. These benefits are not without their drawbacks, such as the inability to understand 

the workings of these black-box models. The most promising uses of machine learning include time-

sensitive applications like real-time optimization and management that call for a high degree of 

precision and can expand upon models that have the capacity to recognise patterns, adapt from data, 

and increase in intelligence over time. The biggest hazard in artificial intelligence research nowadays 

is incorrect application since most chemical engineers have insufficient expertise in computer 

programming and data analysis. Machine learning, however, will undoubtedly become a reliable 

component of chemical engineers' modelling toolsets. 

Keywords: Machine learning, chemical engineering, artificial intelligence 

 

 

 

AIR POLLUTION CONTROL (APC) 

PP/APC/106 

Selection of Post-Combustion Carbon Dioxide Capture Technologies: Cement Industry 

Anamika Yadav,KareenaGangwani, Sudeep Yadav 

A.P.J Abdul Kalam Technical University, Lucknow 

*Presenting Author: anamikayadav1684@gmail.com 

Abstract: 

The cement sector is one of the major sources of industrial pollution, as it emits a huge amount of 

sulphur dioxide, nitrogen oxide, and carbon oxides that adversely affect the environment. Carbon 

capture and storage (CCS) is one of the potential methods to reduce carbon emissions. Pre-

combustion capture, oxy-fuel process, and post-combustion capture are the three main methods of 

CCS. Amongst these methods, the post-combustion capture approach is regarded as the most 

advantageous of them all because it gives durability and is simple to incorporate into the operating 

units. The post-combustion capturing method is based on a number of principles, each of which has 

its own advantages and disadvantages. These principles include membrane separation, calcium 

looping, and absorption. The selection of the most appropriate process depends on many criteria like 

methodological environmental, social, and financially viable ones. In this type of situation, a 

multicriteria managerial support system is essential. MCDM methods are frequently used in 

multifaceted situations to develop a rational decision framework to handle the system's complexity. 

The Analytical hierarchy process (AHP) is the most extensively employ MCDM method applied for 

sound decision-making. In the process of AHP, the study's goal is set at the top of the structure, 
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followed by criteria and alternatives. The pairwise comparison is made at each level of the 

hierarchical structure for ranking. This study provides a decision support system based on the AHP 

for post-combustion capture methods. This study may significantly facilitate post-combustion carbon 

dioxide capture technologies more efficiently. 

Keywords: Absorption; Post-combustion capture; Analytical hierarchy process 
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Post-Combustion Capture of (Carbon di oxide) CO2 from Industries: A Review 

Swati,Ch.V.Raghunath and Amar Kumar 

BIT Sindri,Jharkhand 

*Presenting Author: burndruleswati@gmail.com 

Abstract: 

Post-Combustion Capture of (Carbon di oxide) CO2 from industries: A Review A significant number 

of power plants and other industrial facilities burn fossil fuels. They are extracting energy from coal, 

which results in the emission of flue gas into the atmosphere. The emission of greenhouse gases is the 

root cause of global warming, which in turn has multiple negative effects on both the environment 

and society. It is necessary to remove CO2 from flue gases that have been exhausted in order to 

preserve the quality of our environment. The management of dust, carbon dioxide, nitrogen oxides, 

and sulphur dioxide, as well as the prevention of their formation, has emerged as one of the most 

important aspects of the industry in recent years. Post-combustion capture is one of the three primary 

methods that can be used to extract CO2 from flue gas. The other two methods are direct capture and 

indirect capture. In any case, there are five different ways to capture carbon dioxide. The most 

efficient method is chemical absorption, which also has a wide range of applications in various 

industries. That captured CO2 that was being stored by certain industries and then used that CO2 to 

improve those industries' efficiencies and use them for work that was relevant. In an effort to 

sequester the maximum amount of carbon dioxide (CO2) possible, researchers are developing a 

number of different absorbents.  

Keywords: Carbon di Oxide capture, Carbon di Oxide absorption, Carbon di Oxide adsorption 
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Analysis of Ambient Air Quality in Srirampur Mining Area in Telangana 

Nagaram Sravan Prasad Reddy,Suggala V. Satyanarayana, N.Raveeendhar,V.Bhavani. 

JNTU College of Engineering Anantapur,Andhra Pradesh 

*Presenting Author: nagaramsravanprasadreddy@gmail.com 

Abstract: 

Coal is formed when dead plant material breaks down into peat and is converted into charcoal through 

heat and pressure from deep burial over millions of years. Coal mining is the process of extraction 

coal from the underground & opencast. India is the second largest producer and consumer of coal, 

mining 716 million metric tons a year. Coal mining activities like excavating, loading, unloading and 

transportation lead to the release of pollutants into the atmosphere. So, the main focus of my study is 

to the study the variations in air quality in terms of sulphur dioxide (SO2), nitrogen dioxide (NO2) 

and particulate matter (P.M10, P.M2.5) around Srirampur mining area in singareni coal mines to be 

evaluated over the period of two seasons and data is collected at every fortnight. This study uses data 

collected during eight-year period i.e. from (2014-2021) and compared with the data collected during 
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the current two seasons. The AQI values are calculated Annually, Seasonally and monthly as per 

CPCB standards and conclusions were drawn from the analysis.  

Keywords: Air Quality parameters, Air Quality Index (AQI), Annually, Seasonally, Monthly 
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Bio Filters for Air Pollution Control 

KanimozhiChinnasamy,Kanimozhi C, Jayanth S, Prakadesh U, Bhavani M, Janani 

Nandha Engineering College,Erode, Tamil Nadu 

*Presenting Author: kanimozhichinnasamy2002@gmail.com 

Abstract: 

1.Introduction:     Air pollution worldwide is a growing threat to human health and the natural 

environment. Air pollution may be described as contamination of the atmosphere by gaseous, liquid, 

or solid wastes or by-products that can endanger human health and welfare of plants and animals, 

attack materials, reduce visibility, or produce undesirable odors.   Biofiltration technology (using 

micro-organisms growing on porous media) is being recognized as one of the most advantageous 

means to convert pollutants to harmless products. Done properly, biofiltration works at a reasonable 

cost-utilizing inexpensive component, without requiring fuel or generating hazardous by-products. 

Firmly established in Europe, biofiltration techniques are being increasingly applied in North 

America: Biofiltration for Air Pollution Control offers the necessary knowledge to "do it right."   

Keywords: Air pollution, Bio Filters, porous media 
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Air Pollution Control 

Nitin Vinod Rathod, 

MGM’s Jawaharlal Nehru Engineering College Aurangabad, Maharashtra 

*Presenting Author: nitinjalna02@gmail.com 

Abstract: 

Air pollution occurs when gases, dust particles, fumes (or smoke) or odour are introduced into the 

atmosphere in a way that makes it harmful to humans, animals and plant. Air pollution threatens the 

health of humans and other living beings in our planet. It creates smog and acid rain, causes cancer 

and respiratory diseases, reduces the ozone layer atmosphere and contributes to global warming. In 

this industrial age, air pollution cannot be eliminated completely, but steps can be taken to reduce it. 

The government has developed, and continues to develop, guidelines for air quality and ordinances to 

restrict emissions in an effort to control air pollution. On an individual level, we can reduce our 

contribution to the pollution problem by carpooling or using public transportation. Additionally, 

buying energy-efficient light bulbs and appliances or otherwise reducing our electricity use will 

reduce the pollutants released in the production of electricity, which creates the majority of industrial 

air pollution. 

Keywords: Nitin@123 
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A Mini Review on The Catalytic Technology Development for The Mitigation of Various Air 

Pollutants 

K. Yesuramya, Adhidesh.S. Kumawat 

National Institute of Technology, Rourkela, Orissa 

*Presenting Author: yesu.ramya223@gmail.com 

Abstract: 

The contamination of various foreign matters into the air beyond the concentrations at which natural 

purification no longer takes place leads to air pollution. It is a major threat to the environment, which 

includes both Animalia and plant kingdoms. According to the Central Pollution Control Board of 

India, the major contribution to pollution was due to the presence of particulate matter, oxides of 

carbon, nitrogen, sulfur, ozone...etc. This will contaminate the air and cause serious ill effects on the 

environment. Woefully, the top most polluted cities of the world are situated in India, due to a high 

vehicle count and industrial emissions. To reduce these pollutants, various technologies can monitor 

and control harmful emissions. Among these, catalytic technology can reduce the harmfulness of 

these pollutants. Catalysis is widely used and made as an assured choice because of its energy saving, 

no secondary pollutants, and a high potential for emission reduction. Various catalyst materials, their 

properties, mechanisms of different catalytic convertors, different kinds of emissions in vehicles, 

applications of these catalysts, and alternatives for noble metals as catalysts are discussed in this 

review paper. 

Keywords: Air pollution, mitigation, catalytic, noble metals 
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*Presenting Author: rsowjanya1997@gmail.com 

Abstract: 

Cement is one of the most widely used Industrial Commodity required for development but on the 

other hand it is also responsible for high GHG emissions.GHG emissions from cement manufacturing 

poses a serious Environmental threat.Reduction of CO2 emission in the cement Industry by 

developing alternative lower clinker production. Blended Cements such as Portland Slag Cement, 

Portland Pozzolona Cement, Limestone Calcined Clay Cement and Portland Composite Cement have 

a key role in the reduction of CO2. The main objective of this study is to reduce CO2 emissions. 

Comparing the Blended Cements with Ordinary Portland Cement (OPC) depending on the type of 

fuels used during the production process of cements in terms of carbondioxide emissions. 

Supplementary Cementitious Materials like Fly ash, Slag are used in the replacement of Clinker in 

order to reduce electrical energy which inturn reduces Carbon dioxide emission during the production 

process of Cement. The generation of CO2 is more in OPC compared to Blended Cements. Fuels that 

are used during production process are Pet Coke, Imported Coal and Indian Coal. LC3 (401) cement 

has got lower Carbon dioxide generation compared with other Blended Cements. 

Keywords: Blended Cements, Clinker, Fly ash, Slag. 
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ADVANCED TECHNIQUES IN CHEMICAL ENGINEERING(ATC) 

PP/ATC/114 

LifeStyle Protective Approach and Influence of Various Natural Antioxidants on Edible Oils 

Sharmila.R,Sharmila R Thanuja A Charulatha S Indhuja S 

Autonomous Institution, Chennai 

*Presenting Author: sathish.rangaiah@gmail.com 

Abstract: 

This research work is investigated to employ dietary supplements and also to reduce the adverse 

effects of oxidation by using several natural antioxidants. This method is also extended based   on   

the molecular mechanism of antioxidant and to contribute the protective shelf-life of food components 

without bypass   RDI (Required   daily intake) and its guaranteed regulations. Further the research 

increases the awareness of the importance of antioxidant and improve the oil quality. Thus, the work 

is summarized the less consequences and health maintained have been obtained by the subjection of 

UHT (Ultra heat treatment) method for high nutritional value and high health functionality. In ultra-

studies such as antimicrobial and anti-inflammatory have been discovered briefly in this work and its 

molecular & cellular pathways towards health.  

Keywords:KEYWORDSS Oil, Steam  distillation, Soxhlet extractions, Antioxidants, 

Inflammation. 
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Studies of Phase Equilibria and Thermophysical Properties for Measurement and Correlations 

of Cinnamaldehyde 

Chandra Sekhar Rathod,Alka Kumari, Vineet Aniya, BankupalliSatyavathi 

Indian Institute of Chemical Technology,Hyderabad 

*Presenting Author: rathodchandrasekhar007@gmail.com 

Abstract: 

Cinnamaldehyde is a fine chemical, commonly employed in the production of fragrances and 

agricultural chemicals. This study reports on its phase equilibrium data and thermophysical properties, 

which are important data in the commercial plant design. The thermophysical characteristics such as 

density, viscosity, refractive index, and surface tension were measured in the temperature range 

293.15 and 328.15 K, which had a normal boiling point of 521.9 K. The phase equilibria data was 

measured at isobaric conditions using the modified Swietoslawski type ebulliometer apparatus. 

Additionally, critical properties were estimated by Joback, Constantinou, Gani, and Y. Nannoolal et al 

methods. The density data was correlated with the Rackett equation with the group critical 

parameters. Further, the viscosity and density were measured using mansinghsurvismeter and Anton 

Paar densitometer. Using the Brock and Bird method with different group contribution critical 

parameters, the surface tension data was predicted and Nannoolal method-based parameters displayed 

the least RAD among the evaluated models. It is important to study these factors since organic 

compounds typically degrade at temperatures below their respective critical temperatures and because 

it is impossible to determine the critical properties of organic compounds directly. These are referred 

to as critical temperature, critical pressure, and critical molar volume. They are significant in vapor 

pressure prediction as well as in helping determine the kinetic and thermodynamic parameters of a 

molecule in its related states theory. 

Keywords: Cinnamaldehyde, thermophysical properties, Constantinou;Gani; Y.Nannoolal; Antoine 

and Clarke-Glew equations, Density, Viscosity 
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BIOMASS UTILIZATION AND BIOENERGY (BUB) 

PP/BUB/129 

An Ecofriendly Approach for Production of Biodiesel from Dairy Waste 

Madhana Bhavya, B. Dilip Kumar 

JNTU College Of Engineering Anantapur,Andhra Pradesh 

*Presenting Author: bhavyanagendra9@gmail.com 

Abstract: 

This study investigates that in a day-to-day life usage of fuels is most essential and today the world 

facing the shortage of fuels in many fields. But the demand for fuel oil refinery companies increased 

the price of the fuels. Biodiesel production is one of the alternate methods to fulfil requirements in 

engines and vehicle, similarly the waste which is generating from dairy industries disposal poses a 

serious health problem to the humans when it undergoes decomposition. Biodiesel produce by 

transesterification process with the catalyst (NaOH/KOH). Biodiesel that produced undergoes the 

testing characteristics such as viscosity, density, PH, fire point, calorific value. The obtained biodiesel 

was tested with IC engine for emission and combustion characteristics.  

Keywords: Biodiesel, Dairy waste, transesterification, Catalyst. 
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Generation of Green Hydrogen from Natural Biomass 
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*Presenting Author: haydenh093@gmail.com 

Abstract: 

From wood, coal, and fossil fuels, numerous resources have been used by human beings to meet their 

energy requirements. Fossil fuels long have been the most dependable fuel to meet the needs of the 

generations from the past due to their easy availability and feasibility. But due to its high carbon 

emission rates which in turn cause several climatic changes people have turned to looking for 

alternatives. Hydrogen has been the most promising among the various alternative fuels. The 

production of green hydrogen from renewables has been on top focus due to its zero emissions. Our 

aim is to make the green shift happen by utilizing the true potential of hydrogen as a fuel. There are 

several ways in which hydrogen can be obtained, among which thermochemical and biological routes 

are the most famous and non-polluting ones. We propose that vegetable and fruit peels generated from 

households and the remaining vegetable and fruit wastes from the market can be used as a source of 

biomass for hydrogen production. It is estimated that 21 tons of fruit and vegetable waste is generated 

annually and this can increase rapidly. The biomass collected can be made to undergo dark 

fermentation to produce hydrogen. This use of fruit and vegetable peel is thus used as a source of 

energy and also starts a management process to treat this waste generated. This would be a start to a 

transition to a hydrogen economy, which is carbon emission free. 

Keywords: Lignocellulosic biomass, Dark fermentation, Carbon emission, Hydrogenase enzyme, 

Hydrogen economy. 
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Manufacturing Hand Papers from Fibers of Banana and Sugar Cane Bagasse 

Gujar ShrihariAjinath, Komal Rathod, M.U. Popale 

MGM’s Jawaharlal Nehru Engineering College Aurangabad, Maharashtra 

*Presenting Author: gujarsrihari@gmail.com 

Abstract: 

One of the largest issues facing modern society is solid waste. Banan fibres and bagasse from 

agricultural waste have been used in this study to create handcrafted paper. These fibres were 

gathered, sun-dried, and then cleaned of dust in a water tank. It is then boiled in a pressure cooker 

with a 10% caustic solution before being mixed at various times. For paip discolouration and 

purification, diluted bleaching solution was utilised. From ready pulp, three different types of papers 

were produced. The first type was created using only raw matenals, whereas the second type was 

created by adding 3.5% CaCO3 and 4.5% starch. The third varieties are then created by adding 6% of 

both ingredients. These papers were dried, then straightened with an iron. For all types of paper, 

GSM, pH, Thickness, Bulk and Moisture Content were calculated. It was discovered that papers made 

from bagasse fibres are substantial and suited for use in demanding situations. While drawing paper, 

tissues, and other soft materials can be made from paper made from banana fibres. Due to the 

utilization of agricultural waste and less electricity, this project was environmentally beneficial. 

Keywords: Handmade papers; bagasse: banana fibers; GSM: Eco-friendly, Solid Waste Management 
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Recent Advanced Utilization of Agricultural Waste Biomass 
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Abstract: 

 Organic matter is found in large amounts in agriculture and industry and poses a major environmental 

problem. There are two different kinds of organic matter. The material in the first category falls under 

those that can be used directly and is safe for the environment. The second type of organic material is 

waste that cannot be used directly and is harmful to the environment [1]. Here, we are mainly talking 

about organic waste. Waste can be used with a special conversion platform to facilitate bioenergy 

production and reduce environmental problems through the proper methods such as anaerobic 

digestion waste secondary treatment, and efficient hydrolysis. Waste organic matters from plant 

origins or other agro-sources, biopolymers, or complex organic matters (cellulose, hemicelluloses, 

non-consumable starches, or proteins) can be used as cheap raw carbon resources to produce biofuels 

or biogases to fulfill ever increasing energy demands [2]. Attempts have been made for the formation 

of bioenergy by biosynthesizing, methanol, n-butanol, ethanol, algal biodiesel, and biohydrogen using 

different types of organic matters via biotechnological/chemical routes to meet the world’s energy 

need by producing the least number of toxic gases (reduction up to 20-70% in concentration) to 

promote sustainable green environmental growth. Some examples of biomasses sources that are used 

for bioenergy production by providing critical information are discussed [3]. 

Keywords: Organic Matter, Utilization, Bioenergy, Production. 
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Development of Bio Composite from Agricultural Waste Using Mycelium Fungi 

Paveenraj D S, Noothana Shree Y T Jothi Ganesan M 

Sri Venkateswara College of Engineering, Chennai, Tamilnadu 

*Presenting Author: paveendhana@gmail.com 

Abstract: 

Plastic production is increasing every year and there are new ideas and products being developed 

constantly to replace plastics. The main aim of this study results in the ongoing research on 

employing mycelium technology to provide cleaner products with sustainable lifecycle. It is studied 

that the fibrous network of mycelium can be employed to produce sustainable alternatives for 

synthetic foams. It has the exceptional capability to utilize the nutrients present in agricultural waste 

and acts as a binder to form bio-composite. Pleurotusostreatus is tested on straw, coir, sawdust, rice 

husk, rice barn, sawdust-coir mixture and sugarcane. Sawdust and coir were successful in forming 

good bio-composite. The results were compared with the properties of expanded polystyrene (EPS). 

Its potential application in replacing Styrofoam in the packaging industry is also discussed 

Keywords:PleurotusOstreatus, Expanded polystyrene (EPS), Sawdust-coir mixture. 
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Bio-Diesel Production from Micro Algae via Nano-Catalysts and Conventional Catalysts 
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*Presenting Author: 2020ch0346@svce.ac.in 

Abstract: 

The resources of fossil fuels are dwindling day by day and demand for using clean, alternative energy 

sources instead is increasing. Scientists are investigating at different methods for delivering affordable 

clean energy from the abundant biomass in our environment, like biodiesel, in an effort to meet these 

demands. Microalgae have been considered as promising sources of oil for biofuels, such as 

surrogates of gasoline, kerosene and diesel, being both renewable, carbon neutral and necessary for 

environmental and economic sustainability with their biotechnological potential. Efficient microalgal 

cultivation systems capable of producing relatively high biomass with high photosynthetic efficiency 

are gaining more research attention which needs more technological advancement. Current research 

approaches towards biodiesel production utilizes nano-catalysts predominantly due to the limitations 

of conventional homogeneous and heterogeneous catalyst. We infer that the limitations in 

conventional catalysts can be overcome by nano catalysts because of its high specific surface and high 

catalytic activities. Nano-catalysis combines the advantageous characteristics of both homogenous 

and heterogeneous catalysis, while reducing their respective drawbacks. In conventional catalyst 

biodiesel production, we gained a yield of 93% where as in nano catalysts the yield increased to 96%. 

It was observed that the highest yield percent of 99.0% was obtained of Ca (OCH3)2 (nano calcium 

methoxide) catalyst. As it is essential for the expanding bio-diesel sector, the use of this technology 

for biofuel production can be harnessed and made commercially viable.  

Keywords: Microalgae, biodiesel, nano-catalyst, nano calcium methoxide 
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Physio- Chemical and Thermo-Kinetic Ananlysis of Apple Pomace as A Potential Feedstock for 

Waste to Energy 

NimaanImtiyaz,Tanveer Rasool 
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*Presenting Author: nimaanmattoo94@gmail.com 

Abstract: 

The exposition of the pyrolysis of biomass waste characteristics provides valuable inputs for 

assessment of their energy potential. The present study utilizes the locally generated Apple Pomace 

(Malus Domestica Borkh) as a waste biomass for physio-chemical and thermo-kinetic analysis using 

thermo gravimetric analysis (TGA), aiming an evaluation of its potential as a source of bioenergy. 

The physic-chemical characterization of Apple Pomace (AP) consists of proximate and ultimate 

analysis, additionally with compositional and calorific value evaluation. Thermo-kinetic analysis was 

carried out using iso-conversional models from the data collected at three different heating rates of 10, 

20 and 30 °C min-1. The values of activation energy were found to be in the range of around 142.70 

kJ mol−1and 111.57 kJ mol−1 through conversion points of 0.10 to 0.75. The average value of 

change in Gibbs free energy was found as 160 kJ mol−1 and 175 kJ mol−1 using KAS and OFW 

models, respectively. The thermodynamic parameters, including pre-exponential factor, changes in 

enthalpy and entropy, reflect a huge potential of Apple pomace as economical substrate for bio energy 

& bio chemicals. 

Keywords: Waste biomass, Gibbs free energy, Pyrolysis, Apple pomace. 
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Abstract: 

Due to the population growth and by the growth in industrialization and urbanization, the risks caused 

by the greenhouse gases such as CO2 and CH4 in the atmosphere are increasing day by day. Previous 

literatures say that the CO2 level in the atmosphere has increased from the year 1900 to 2020. Global 

warming and climatic changes are the major problems which are alarming in front of the eye of the 

globe. In this study, we used Spirulina (Blue green algae) to reduce these effects. Algae are a 

unicellular organism and it can replicate in a short span of time and the metabolic process of algae is 

similar to the trees. It absorbs the CO2 from the atmosphere and replicates into numerous numbers 

and emits O2 into the atmosphere. The algae of 100g can absorb about 18g of CO2. The algae can 

produce O2 eight times more than the trees do. The algae grown can be used as biofuels and also as a 

value-added product for human use such as animal fodder and protein supplements. Here we are 

discussing the growth of spirulina and its impact on the CO2 reduction rate is discussed. The process 

and cycle involved in spirulina growth and converting it into a product is discussed. 

Keywords: Green House Gases, algae, spirulina, CO2 reduction, value-added product. 
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CO2 Sequestering and It’s Utilization: For Production of Bio-Energy by Microalgae: A review  

Prateek Mishra,Shravan Kumar 
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Abstract: 

The survival of entire living forms, including humans, is now threatened by global warming and 

climate change brought on by large-scale anthropogenic CO2 emissions. Therefore, reducing the 

global carbon dioxide burden is crucial. In this context, bio-based low-cost CO2 capture and 

sequestration via photosynthesis to produce a variety of value-added products including biofuel, 

biofertilizer, biopolymer, etc., has caught the attention of researchers across the globe. Therefore, in 

light of the catastrophic state of the environment, several nations have identified microalgae-based 

flue gas CO2 sequestration as one of the promising solutions for sustainable development in the 

energy and environmental fields. All facets of microalgae-mediated flue gas CO2 sequestration, 

including culture conditions, growth factors, microalgal strains, and the impact of flue gas 

constituents, have been covered in the current review. Additionally, several bioreactor designing 

strategies for improving CO2 fixation, as well as the benefits and drawbacks of outdoor and indoor 

growth systems, have been comprehensively discussed. 

Keywords: Microalgae, Flue Gases, CO2 Sequestering  
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Abstract: 

The high demand for fossil fuels, in addition to the related environmental effects, are encouraging 

research into renewable energy production from biological resources and wastes. Anaerobic digestion 

is a low cost and environmentally acceptable way of producing biogas from biomass. This biogas can 

be utilised to generate electricity, heat systems, or in a combined heat and power system. Nonetheless, 

biogas generated by anaerobic digestion contains a significant amount of CO2 and has a lower 

methane purity.  The present research on biofuel generation using two stage digesters has yielded 

significant results in terms of boosting the biogas production rate and methane output. A total of 46 

reactions were used the model. The hydrolysis reactions were based on the extent of the reaction, 

while the acidogenic, acetogenic, and methanogenic reactions were based on the kinetics. At 

thermophilic conditions, a two-stage digester was used in the simulation. The objective of this 

research was to use Aspen Plus to find the optimal feed flow rate and operating pressure to yield the 

maximum amount of pure methane. Sensitivity analysis was performed for different substrate 

concentrations in order to increase the methane percentage in the biogas by analyzing the impacts of 

hydrogen addition, Hydraulic Retentions Time, and pressure. 

Keywords: Biogas, Biofuel, Modelling, Aspen  
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PP/BUB/156 

Study on Production of Lactic Acid from Agricultural Lignocellulose Waste (Sugarcane 

Bagasse) 

Govind Madhav,Deepak Garg 

University School of Chemical Technology,Delhi 

*Presenting Author: govindmadhav0911@gmail.com 

Abstract: 

A promising feedstock for sustainable biofuels and bioproducts is lignocellulosic biomass.  Given that 

bagasse is a plentiful waste material, we suggest valorising it to create cellulose and subsequently 

sugars, which can be fermented to create substances like ethanol and lactic acid. Lactic acid is one of 

the new bioproducts that has gained a lot of attention due to its expanding use in numerous sectors 

(e.g., packaging, medical, and pharmaceutical). With the use of case studies, we will investigate the 

generation of lactic acid from sugarcane bagasse, or solid-based fruit waste, in this study. The many 

methods for converting lactic acid to polylactic acid, as well as their uses and benefits, will be further 

studied. There is also a quick overview of manufacturing techniques as well as the most popular and 

effective purification and separation techniques. Additionally, this study includes other case studies 

that were taken from various current research papers. There are also certain specifics about the 

application of the lactic acid. The several advantages of the biopolymer over the standard polymers 

utilised in the industry are also addressed. 

Keywords: Lactic Acid, Agricultural lignocellulose waste,  
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Microwave Assisted Pyrolysis with Solvent Pre-Treatment to Convert Tea Waste into Biochar 

with Adsorbent Properties 

M. Keerthika,Veluru Sridevi1, Dadi V. Suriapparao3, Seereddi Meghana4, Husam Talib Hamzah5, P. 

Venkat Rao6, M. Tukaram7 

M.Keerthika,Andra University , Visakhapatnam 

*Presenting Author: 319506211004@andhrauniversity.edu.in 

Abstract: 

This study focuses on microwave-assisted pyrolysis (MAP) of fresh tea waste powder (FTWP) and 

torrefied tea waste powder (TTWP) as feedstocks. Solvents (benzene, acetone, and ethanol) were used 

for soaking feedstocks. The graphite (30 g) was used as a susceptor to understand the product 

distribution, synergy, and energy consumption in MAP. The feedstock torrefaction temperature (at 

150oC) and solvents soaking enhanced the yields of biochar (44.2–59.8 wt %) and the oil (39.8–45.3 

wt %). Co-pyrolysis synergy (FTWP: TTWP) induced an increase in the yield of gaseous products 

(4.7–20.1 wt %). The energy consumption in MAP of TTWP (1386 KJ) significantly decreased 

compared to FTWP (3114 KJ). The pyrolysis index values for equal blending ratio of FTWP:TTWP 

with and without the effect of solvents in the following order: ethanol (26.7) > benzene (25.6) > no 

solvent (10) > acetone (6). It shows that solvent soaking plays an important role in the pyrolysis 

process. The obtained bio-oil was composed of more mono aromatics and fewer polyaromatics. 

Finally, the MAP of FTWP: TTWP with effects of solvents strongly influence the pyrolysis product 

yields, pyrolysis index, reaction mechanism, bio-oil composition and synergy effects. The various 

characteristics of biochar were studied using SEM and FTIR studies. The biochar produced by MAP 

proved to be a potential biosorbent. Therefore, the study was also focused on the adsorption of 

malachite green onto biochar in a batch system and it was observed that the dye can be adsorbed onto 

the adsorbent chosen. The parameters discussed were effect of contact time, pH, initial concentration 
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of dye, adsorbent dosage and temperature. From the rate expression it was found that the system 

follows second order kinetics. 

Keywords: Tea waste powder; Torrefaction, Graphite; MAP; Synergy; Pyrolysis index; Adsorption; 

Biochar; Batch Studies; Langmuir; Freundlich; Temkin. 
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Investigation of Waste Fruit Peels for Their Biofuel Potential 
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Tamilarasi A  
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*Presenting Author: karthikeyanchemz@gmail.com 

Abstract: 

This work is intended to convert the waste into useful resources by establishing the production of 

biofuel with oil obtained from waste fruit peels using trans esterification process. Oil from sun-

dried/ground fruit peels was extracted using n-hexane. Trans esterification process was done in the 

temperature range of 80 - 83 °C with oil to ethanol mole ratio of 1:3 respectively and sodium 

hydroxide as catalyst. The parameters analysed included viscosity, density and fire point, flash point, 

cloud point and pour point. These results were in close agreement with ASTM standards requirement 

for biofuel. The yield of biofuel obtained from the waste fruit peels is found to be 1.28%.  

Keywords: Bio fuel; Transesterification; Flash Point; Catalyst; ASTM; n - hexane 
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Waste Biomass Valorisation and Characterisation of Citrus Limetta  

Kritika Saxena, Aayush Srivastav, Saroj Arun,Dan Bahadur Pal 

Harcourt Butler Technical University, Kanpur, Uttar Pradesh 

*Presenting Author: myidaayushsrivastav@gmail.com 

Abstract: 

The valorisation of citrus limetta waste peels is examined in the current work.Several techniques are 

used to explore the characterisation of citrus limetta waste peels including Fourier transform infrared 

spectroscopy (FTIR), powder X-ray diffraction (XRD), scanning electron microscopy (SEM), energy-

dispersive X-ray spectroscopy (EDS), transmission electron microscopy (TEM), X-ray photoelectron 

spectroscopy (XPS), thermogravimetric analysis (TGA).The biodiesel conversion is observed by gas 

chromatography–mass spectrometry, proton nuclear magnetic resonance, and carbon nuclear 

magnetic resonance. The maximum conversion was found to be ≈96%. 

Keywords: citrus limetta waste peels, biomass valorisation. 
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Chicken Feather Thermal Valorisation Analysis and Techno-Economic Assessment for 

Production of Value-Added Products: A Pilot Plant study 

Chandan Kumar Munagala 

Process and Polymer Engineering Lab, Process Engineering and Technology Transfer Department, 

CSIR-Indian Institute of Chemical Technology, Hyderabad 

*Presenting Author: chandank635@gmail.com 

Abstract: 

The kinetics triplet estimation and economic assessment for a plant-wide design for chicken feathers 

(CFs) pyrolysis to value added products, char and oil has been conducted. Thermogravimetric studies 

on CFs showed an inclusive devolatilization with the decomposition behaviour similar to that of 

model components. The kinetic estimation based on model free methods estimated an average 

activation energy of 204.5 kJmol -1 with pyrolysis process following a second-order reaction model 

with a three-way diffusion transport mechanism. A compensation effect observed between the kinetic 

parameters and CFs pyrolysis showed a low energy barrier with an enthalpy value of 199.6 kJmol -1 . 

The pyrolysis experiments under different temperature ranges (350-600°C) showed an optimum 

product (char and oil) yield at 550°C with high nitrogen content char (13 %) and pyrolytic oil 

containing amino acid and its residual groups (79.19 %). The CFs char with pyridinic, pyrrolic, and 

graphitic N groups associated with carbon structures find an application in electrocatalytic system 

while the Bio oil has potential to be used as pesticides. A plant wide design is reported through 

process flowsheet conceptualization and process simulation using Aspen Plus. The economic 

assessment based on the designed continuous pyrolysis plant projected a total capital investment of 

302763 USD for processing a 1000 ta -1 of CFs. The annual production capacity of char and oil was 

found to be 207.9 ta -1 and 237 ta -1 respectively. The breakeven analysis on the plant showed that 

above 67 % of operational capacity the plant will start earning profit. The net profit was 197099 USD 

with a payback period is 2 and rate of return 46 % for 90 % operation capacity. 

Keywords: Chicken Feather Valorization, Kinetic Triplets, Techno-Economic Assessment, Aspen 

Plus Process Simulations, Breakeven point 
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Novel Cavitation enhanced Greener Pre-Processing of Agricultural Post Harvest Residue for 

Viable Conversion to Value Added Products 

Shwetha Shree T,Chandrasekhar Rathod, Alka Kumari, Pavani Vadthya 

CSIR-IICT, Hyderabad, Telangana 

*Presenting Author: shwethashree248@gmail.com 

Abstract: 

Tremendous generation of post-harvest agricultural waste is of serious concern now-a-days due to 

stubble burning. Moreover, lingo-cellulosic biomass obtained from agricultural wastes are important 

sources of carbohydrates, sugars, proteins that form sources for generation of value-added products 

such as alcohols, sugars, chemicals and materials. Selective formation of these value-added products 

is found to be very tough in terms of maintaining energy efficiency and chemical usage. Pretreatment 

of biomass is one of those significant process steps that contributes for delignification and extraction 

of cellulose that needs to be intensified. On this note, technologies that are sustainable which reduce 

the chemical and energy load on the systems are being looked into. Currently pretreatment methods 

based on acid/alkaline treatment, subcritical and supercritical water, organo-solvents, protic ionic 

liquids and biological processes have been explored. In the present study, an integrated approach for 
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biomass pretreatment is carried out by combining the physical effects of acoustic cavitation and the 

chemical effects of deep-eutectic solvent based on ChCl. Chilli plant post-harvest biomass is 

considered for the study as it is widely abundant and has higher cellulose content. The experimental 

parameters have been optimized using response surface methodology. Biomass characterization by 

SEM and FTIR established the effectiveness of combinative pre-treatment method. Process is made 

environmentally benign by recycling upto 75% of DES. The integrated approach is found to be 

synergetic wherein cavitation has enhanced the mass transfer of DES-biomass by reducing the 

viscosity while DES has improved the overall effect of cavitation. 

Keywords: Ultrasound cavitation, Deep eutectic solvent (DES), delignification 
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Green Process for High value Lutein from Marigold Flower Waste 
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*Presenting Author: satishvarma583@gmail.com 

Abstract: 

 In India there are huge number of temples and mosques (approximate 108000) where the flowers are 

offered during prayers. Flowers being biodegradable in nature give a wrong impression of discarding 

at anyplace results into its eventual decomposition and this leads to makeshift dumping areas for 

waste, which is a breeding ground for diseases. Therefore, the huge amount of flower wastes 

generated from temples in India necessitates its resourceful management and needed to find a techno-

economical solution by converting them into high value-added compounds. Xanthophylls such as 

Lutein are pure carotenoid and a high value-added product present in marigold flowers has vivid 

applications from poultry to opthalmo-pharmacy industry and to reduce age related macular 

degeneration etc.  In this study, a process has been developed for the same reaction time the pre-

treated marigold flower powder at room temperature gave higher yield of lutein with better 

antioxidant activity as compared to the un-treated marigold flower powder at higher temperatures. At 

room temperature 100 gr of pre-treated marigold flower powder gave 14 grams of lutein with 78% 

purity, in this case Solvents used for lutein purification also minimal and yield is 54.6% where as in 

case of higher temperature reactions it was 34.5% only. Moreover, the surface morphology of pre-

treated marigold flower powder (PMFP) and marigold flower powder (MFP) was also studied along 

with the economic evaluation of lutein production.  

Keywords: Xanthophylls; Lutein; Marigold flower powder (MFP); Tetrahydrofuran. 
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Skid Mounted Pre-Treatment Unit for Enhanced Biogas Production from Agro Waste Using 

Hydrodynamic Cavitation Technology 

BirupakshyaMishra,Anupam Mukherjee, Aditi Mullick, Alka Kumari, Siddhartha Moulik 

CSIR-Indian Institute of Chemical Technology, Hyderabad 

*Presenting Author: mishra.15334@csiriict.in 

Abstract: 

With the increased demand for cleaner fuel, pretreatment processes in biogas production have become 

indispensable. Biogas, consisting mostly of methane (50-70 %) with CO2 (25-50 %), H2S, H2 and 

other gases is potent to replace fossil fuels in various applications such as power generation and 

transportation. The current study focusses on the conversion of agro-waste into biogas by an advanced 

pretreatment method of hydrodynamic cavitation. Different pre-treatment process parameters such as 

slurry density (1:20-1:30), rotational speed (1500-2500 rpm) and time (30-90 min) varied and 
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subsequently transferred into digestors for anaerobic digestion by varying pH in the range of 4 to 11. 

The digestion reaction temperature was maintained around 35°C (mesophilic conditions) with 

retention time of 30 days. It was observed that at 1:25 slurry density, 1800 rpm rotational speed, and 

60 min with alkaline pH of 7.5 approximately 93% of the biogas yields was obtained, respectively, 

after 30 days of digestion with average methane content of the biogas being 69%. Whereas control 

experiments bearing the same digestion condition generated a maximum of 55% biogas yield with 34 

% methane. A positive shift in methane yield proved that cavitation assisted pretreatment method 

helps in increasing the methane yield within similar timeframe. Additionally, the spent solids can be 

used as a source of manure in fields leading to zero solid and liquid waste design of the reaction 

process.  

Keywords: Biogas, Biomass; Pre-treatment, Hydrodynamic cavitation 
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Hydrothermal Liquefaction of Tea Waste for Production of Bio Oil and Other Valuable 

Products 
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Abstract: 

Biofuels are substitute renewable energy sources for coal, fossil fuels, etc. that are made from biomass 

(plant and animal wastes). Bio-oil, which is a type of biofuel, is produced thermo chemically from a 

variety of biomass sources, including algae, agricultural crops, municipal garbage, and forestry 

biomass. The thermo-chemical conversion of different biomass during the production of bio-oil has 

been discovered to produce waste (biomass) to usable products. To date, gasification and rapid 

pyrolysis have been used to analyse the bio-oil made from tea waste. In the article, explorative studies 

were conducted on waste tea using hydrothermal liquefaction in a 2 Litre reactor to produce bio-oil 

and characterised for other valuable products. Temperature (200–250oC), pressure (12–15 bar), 

biomass to water ratio, biomass to solvent ratio with and without catalyst have all been considered 

during the process. Na2CO3 and Glycerine were utilized as the process' catalyst (sodium carbonate) 

and solvent. GC-MS (Gas chromatography-mass spectrometry) and FTIR (Fourier-transform infrared 

spectroscopy) techniques were used to characterise and determine chemical characteristics.  The 

results indicate the e presence of phenols, ester, ketones, aldehydes, and furfural, among others. 

Keywords: Optimization, Tea waste, Hydrothermal Liquefaction, Bio-oil 
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A Sustainable Hydrodynamic Cavitation Process for Fractionation of Agrowaste for 

Nanocolloid Based Hydrogel 
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*Presenting Author: sravankumarvanka10895@gmail.com 

Abstract: 

A paradigm shift towards sustainability and reduction in carbon footprints evolved the concept of bio-

refinery based on utilization of renewable biomass feed stock for production of bio-fuels and high 

value chemicals, which has the potential for commercialization in near future. However, owing to the 

complex nature of biomass molecules as compared to simple hydrocarbons, often high temperature, 

pressure and concentrated acids/alkali/solvents are employed externally to de-polymerize the 

biomaterial and extract valuables. Moreover, most of the bioconversion processes are limited by high 
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production costs caused by insufficient conversions and high downstream processing costs. In the 

proposed project, a novel cost-effective sustainable integrated process for delignification of 

lignocellulosic biomass is envisaged to prepare nanocellulose based hydrogel through a green 

pretreatment technology based on hydrodynamic cavitation of lignocellulosic biomass to breakdown 

and extract complex polymeric lignin with energy efficiency and improving product quality. The lab 

scale experiments resulted in 90% yield of cellulose with effective isolation of silica, lignin and 

hemicellulose. The developed hydrogel has adjustable swelling ratio for different applications. 

Keywords: Hydrodynamic Cavitation, delignification, Nano-cellulose, bagasse hydrolysis, Hydrogel 

based sanitizer 
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Abstract: 

The dependence of industries on fossil fuels for productionof chemicals despite the dwindling of these 

fossil resources is causing environmental issues which are a threat to the industry.  This situation will 

further boost the prices and has a drastic impact on the environment and cost-effectiveness of the 

products. Lignocellulosic biomass holds enormous potential for sustainable production of chemicals 

due to its sheer abundance, renewability, and biodegradability. It has a composition of cellulose (35-

50%), hemicelluloses (25-30%), lignin (15-30%) which is considered to be the only sustainable 

source of organic carbon on earth which does not produce any greenhouse gas emissions. It is 

relatively cheap and equivalent to fossil source for the production of bio-fuels, biomaterials, fine 

chemicals with net zero carbon emission. In recent years there has been growing concern regarding 

the issues have inevitably started to enforce towards development of energy and chemicals from 

natural resources. In lignin valorisation, the waste lignin is reused, recycled and converted into more 

useful value-added products like chemicals, fuels or other sources of energy. This work aims to 

explore the applications and process development for value added products from various biomass, 

which will pave the way for achieving innovative sustainable manufacturing methods powered by 

renewable material resources for forestalling future hydrocarbon-driven industrialization.  

Keywords: Lignocellulose, Biomass, Fossil resources, Volarization, Renewability, Value added 

products. 
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Abstract: 

During recent years considerable interest has been shown in the utilization of agricultural biomass as 

a renewable resource. The high energy potential of these residues can be transformed into value added 

products by chemical and biochemical processes. The major components of lignocellulosic biomass 

are hemi cellulose, cellulose and lignin. Hemi cellulose accounts for 10-40% of natural cellulosic 

biomass. It is a polymer of pentose's (xylan) and hexoses. These polymers can be easily reduced to 

monomeric sugars such as xylose and glucose by acid hydrolysis. In India corn cobs are the most 
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abundantly available agricultural residual biomass with rich in hemicellulose in its composition 

among all other biomass.  However, it is generally used as fuel without any treatment, which 

decreases its economic value and causes severe environmental problems. To hinder the environmental 

pollution corn cobs are used to produce value added products. The xylan in the corn cob is hydrolyzed 

by dilute acid to produce xylose. After the dilute acid treatment of corn cobs, the solid residue that is 

porous can be further utilized for production of xylitol through crystallization. In this work dilute acid 

pre-treatment of corn cobs were carried out at various reaction conditions i.e. time (30-150 min), 

reaction temperature (120-160oC), and biomass to water ratio (0.5-6 Kg/L)  to produce xylose. A 

xylose yield of 81.6% and selectivity of 15.1 g/g were achieved under the optimal conditions (5% acid 

concentration, 150 min, 135oC).  

Keywords: Optimization, Xylose, Corn cobs, Hydrolysis, Pre-treatment  
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Abstract: 

Currently we depend mainly on the fossil fuels for our energy requirements. Due to various side 

effects of using fossil fuels, researcher focused to search new fuel source.Use of biofuels derived from 

biomass feedstock’s is considered to be promising transport fuels to substitute petroleum products.  In 

this context, many recent studies have conclusively supported the oleaginous fast-growing microalgae 

having multiple advantages over land plants, as the most promising alternative feedstocks for the 

production of third, and next generation biofuels.  Various advantages of third generation biofuels in 

compare to first- and second-generation biofuels. Relatively high cost of algal biofuels compared to 

petroleum indicates further improvements in technology are required to make it cost reasonable and 

commercially viable.  The recent advancements in molecular biology techniques have led to 

assumption that lipid accumulation in microalgae can alternatively be augmented without applying the 

aforementioned stress by appropriately modifying their genomes through genetic engineering.  

Several recent studies have employed omic-based approaches to unravel the fundamental genetic and 

cellular processes involved in the synthesis of biofuel precursors from various species of algae. 

Despite these efforts, several challenges still remain to be addressed to make algal-derived fuels cost-

competitive with petroleum.  

Keywords: Biofuel, Agrigenomics, Micro-algae,  

 

         CLIMATE CHANGE AND SUSTAINABILITY (CCS) 

PP/CCS/109 
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Abstract: 

Over the last several decades, climate change and global warming have progressed in response to the 

excessive production of greenhouse gases into the environment. Although numerous strategies have 

been proposed to cut atmospheric carbon dioxide levels, Carbon Capture and Storage (CCS) systems 

have emerged as the most effective. This study dives into the CCS method, which sequesters carbon 

dioxide and then stores it in subsurface rock formations to keep the world's average temperature 
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stable. The processes, mechanisms, and interactions generated by supercritical CO2 upon infusion 

into deep geological locations, as well as the fundamentals of capture and storage for long-term 

sequestration, are explored. Keywordss: CO2 capture, CO2 storage, pipeline transportation   

Keywords: Carbon dioxide capture and conversion 

 

PP/CCS/112 

Technological Evaluation of Various Carbon Capture & Utilization Techniques for Indian 

Cement Industry 

M Jaya Prakash Reddy, M Kalyan Kumar, Anand Bohra 

Jawaharlal Nehru Technological University,Anantapur College of Engineering Anantapur-

515002(A.P) 
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Abstract: 

India has committed for Net Zero and to become carbon neutral by the year 2070 in the recently 

concluded COP 26 conference. In order to achieve this tough goal, the various industries and sectors 

generating CO2 emissions are required to take concrete steps. Cement Industry globally generates 

about 7% of the anthropogenic CO2 emissions and is considered as Hard-to-Abate sector due to the 

process emissions of CO2 from cement manufacturing. Indian Cement Industry is second largest in 

the world and is at par with the best in the world in terms of energy consumption. Cement Industry 

has targeted to achieve carbon neutrality by 2050. The implementation of carbon capture, and 

utilization in the cement industry is a necessity, not an option, if the climate targets are to be met. 

Although no capture technology has reached commercial scale demonstration in the cement sector 

yet, much progress has been made in the last decade. The capital cost associated with the installation 

of carbon capture and utilization (CCU) projects as well as the huge operating cost associated with the 

energy consumption is a major hurdle in implementation of CCU in cement industry. The present 

work intends to provide a techno-economic evaluation of the various CCU technologies presently at 

different technology readiness levels, suitable for cement industry.   

Keywords: Net Zero, Cement Industry, CO2 emissions, Carbon capture and utilization  
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Abstract: 

Climate change has become a serious threat to socio-economic development all around the world. 

There is also enough evidence that the earth’s climate is changing with global warming of 1.5°C rise 

in temperature according to the latest IPCC report. Assessing vulnerability is important as it provides 

information on the measures to be taken to adapt to climate change. The main objective of this study 

is to carry out a current climate district-level vulnerability assessment for the State of Andhra Pradesh 

based on starting point of approach using a set of common indicators. This is carried out by deriving 

the Vulnerability Index for each district of Andhra Pradesh and finding the major drivers of 

vulnerability. By doing the integrated vulnerability assessment we obtained the major drivers as Per 

Capita income, followed by Livestock to human ratio, lack of Forest area /1000 rural Population and 
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Rural Banks per 1000 rural population. Through the obtained results we found out that Srikakulam is 

the most vulnerable district and West Godavari is the least vulnerable district. Thus, this integrated 

vulnerability assessment with an indicator-based approach helps in prioritizing the investment for 

climate adaptation.  

Keywords: Vulnerability, Climate Adaptation, Livestock, Assessment, Indicators. 
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Abstract: 

The majority of synthetic fertilizers used in agriculture, which consume 83% of the world's ammonia 

and justify rising demands for ammonia production, contain active ingredients that are ammonia salts 

and solutions in solid or liquid states. The process of ammonia production from N2 and H2 with the 

recycling of unreacted materials is investigated. The synthesis of an operating ammonia plant is 

modelled and simulated in the report. Models for the various process units are created using 

fundamental concepts, and sensitivity analysis is used to optimize the known parameters. 

Keywords: Ammonia Production Plant, DWsim 
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Abstract: 

“The overall idea here was to create a material that maintains the antimicrobial potency of copper 

while getting rid of its metallic character and metallic look so that it could be incorporated into a wide 

variety of materials and surfaces,” says JoydeepLahiri, vice president of Corning’s specialty surfaces 

division. Though the pure Guardiant material is a pale blue-green powder, PPG was able to flex its 

formulation experience to make the paint in all the normal shades and sheens. 

Keywords: Antimicrobial potency 

 

COMPUTATIONAL FLUID DYNAMICS (CFD) 

PP/CFD/116 

Analysis of Combustion Process – A Computational Fluid Dynamics Approach 

Manas Chouhan,AryanVala, MamadMustafaGhaniwala, KishanAjudiya, Ritesh Ramesh Palkar 

Department of Chemical Engineering, MarwadiUniversity, Rajkot 

*Presenting Author: manas.chouhan1709@gmail.com 

Abstract: 

Combustion is one of the important phenomena in the process industries. The detailed investigation of 

the combustion facilitates the ease of operation along with the design.  The combustion process has a 

variety of applications; keeping this is in mind a detailed systematic study has been presented in this 

manuscript. A Computational Fluid Dynamics (CFD) approach has used to analyse the combustion 

process.  The CFD studies helps to understand any system under observation with minimal time and 

maximum safety. In this work a two-dimensional vessel with the Methane-air combustion process is 
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simulated by using Ansys Workbench. The methane and air are supplied to the vessel from two 

different inputs to start the combustion process. The governing equations of the two-dimension model 

are solved by using Pseudo-Transient method. The boundary conditions used are the mass flow rate 

for the inlet and atmospheric gauge pressure for the outlet. This study provides a detailed temperature 

profile along the vessel visualizing the fuel combustion rate of the methane and mole fraction of the 

inlet and outlet. The NOx, SOx, CO2, and CO emission is also observed in the outlet. The present 

study provides a thorough understanding of the combustion phenomena and emission of the pollutants 

release after the combustion. 

Keywords: CFD, Combustion, Methane, pollutant emission, and temperature profile. 
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Flow Simulations for a Duct Using Computational Fluid Dynamics 
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Department of Chemical Engineering, MarwadiUniversity,Rajkot, Gujrat 

*Presenting Author: aryan.vala107722@marwadiuniversity.ac.in 

Abstract: 

The critical analysis of the flow in the system helps to identify and determine the design aspects. The 

Computational Fluid Dynamics (CFD) provides a systematic way to design and simulate the desired 

system. The CFD facilitates the user defined geometry and determination of desired properties at local 

levels. In the present study a detailed study has been presented in which a flow conveying device is 

analysed using a CFD approach. The ANSYS Fluent is used in this study for the determination of the 

system properties. A Cylindrical duct is constructed and it is studied with the parametric variations 

like diameters of 0.1 m and 0.2 m as well as different lengths of 1 m, 1.5 m, and 2 m. The mesh 

refinement has been carried out to obtain the desired results with minimum error. The K-epsilon 

model is used in this study, for steady state simulations at a constant room temperature. The Inlet 

velocity boundary condition and pressure outlet boundary conditions are used. The system is analysed 

mainly using pressure drop across the length of the duct as well as velocity profile. The present work 

provides in detail understanding of pressure drop and velocity profile of fluid in cylindrical duct for 

the respective operating conditions. 

Keywords: Cylindrical duct, CFD, K-epsilon, Pressure drop, Velocity profile 

 

 

 

 

COLLOIDAL AND INTERFACIAL PHENOMENA (CIP) 
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Electro Coalescence of Water-In-Oil Emulsion Polymeric and Surfactant Droplets 

Rahul Painuly,DrVikky Anand 

IIT Jodhpur, Uttarakhand 

*Presenting Author: painuly.1@iitj.ac.in 

Abstract: 

Crude oil extraction is frequently linked with the formation of stable emulsions because of the 

turbulent and shearing flow of pipelines and the presence of natural surfactants (asphaltenes) in crude 

oil. Water present in the emulsion causes several problems, such as deactivation of the catalyst, 

corrosion in pipelines, increases in the cost of operation, etc. The brine present in the emulsion can 

have polymer or surfactant or both due to the operation of enhanced oil recovery. The breaking of 

water-in-oil emulsion is called demulsification. Several methods of demulsification, such as chemical, 
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mechanical, thermal, and electrical, were reported in the literature by different research groups. The 

individual methods have advantages and disadvantages and can be chosen based on oil properties and 

emulsion stability. Out of these methods, a combination of thermal and electrical methods is more 

effective.  Electrocoalescers used in the industry employ DC and AC fields for enhancement of 

droplet coalescence and thereby increase the rate of sedimentation.  By experiment, we find that 

heating the emulsion reduces the emulsion’s viscosity and the water settles more quickly. In addition, 

increased temperatures result in reduced interfacial viscosity, destabilising the surfactant film around 

the droplets.  The poster focuses on separating water (polymeric and surfactant droplets) from water-

in-oil emulsion using heating and DC field; the study's overall outcome will help us design a new-age 

electrocoalescer that will help us improve the separation performance of the polymeric and surfactant 

water droplets.  

Keywords:Electrocoalescence, Enhanced oil recovery, Water-in-oil emulsion 
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Syngas formation from Direct Gas Phase Co-Electrolysis of CO 2 and H 2 O 

Wasim,Karan Malik 
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*Presenting Author: wasim22ce@rgpit.ac.in 

Abstract: 

Zn is an earth-abundant metal, and it has high selectivity towards CO formation during ERC making 

it a cost-effective alternative to Au and Ag with very high Faradaic efficiency and current density. 

This study focuses on the synthesis of Syngas at high current densities by continuous direct gas phase 

co-electrolysis of CO 2 and H 2 O using electrodes made from amine-functionalized Zn nanoparticles 

supported on a carbon support (AF-Zn/C) electrocatalyst. AF-Zn/C electrodes are prepared in two 

steps, firstly Zn/C electrocatalyst is synthesised using the precipitation method and then Zn/C is 

functionalized using ethylenimine as aminating reagent. The synthesised electrocatalyst will be 

characterized using XRD, FESEM, TEM, and FTIR to determine the physical properties. The 

electrochemical analysis will include the LSV, CV, EIS and gas phase chronoamperometry along with 

the gas and liquid product analysis followed by post reaction analysis. 

Keywords: Electrochemical Reduction of CO 2 , Syngas, gas phase, Zinc. 
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Manufacturing of Wine from Tomato 
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Abstract: 

Manufacturing of WineFrom Tomato Deepak Gaikwad, AvinashKaleandR.W.Gaikwad Department 

of Chemical Engineering  MGM’s Jawaharlal Nehru Engineering College, Aurangabad, India, 431003  

ABSTRACT  Wine is a typical alcoholic beverage produced by natural alcoholic fermentation of fruit 

juice of sound quality. Wine consists of (10-12%) of ethanol. The suitability of tomato fruit was 

investigated for the production of tomato wine. Fermentation of tomato juice was carried out by a 

potent yeast strain Saccharomyces cerevisiae (MTCC 180). The production of tomato wine was 
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standardized with reference to different variables such as, size of inoculums, pH of tomato juice, time 

of fermentation (1-10 days), adjustment of brix, Incubation temperature, effect of alcohol adapted & 

non-adapted cultures and age of culture. The tomato wine was analysed for pH, total soluble solids 

(TSS), titratable acidity (TA) and ethanol concentration. The maximum production of ethanol was 

achieved on 4th day of fermentation with 24ºBrix at 5% inoculums level. The production of wine 

using alcohol adapted culture and non-adapted cultures showed no significant change in ethanol 

content. Hence, better quality wine can be prepared using non-adapted culture on 4th day of 

fermentation is considered optimum Keywordss:  Saccharomyces yeast, Sodium- metabisulfite, 

Fermentation, Tomato wine, Aroma and odor, 0BrixKeywords: Saccharomyces yeast, Sodium- 

metabisulfite, Fermentation, Tomato wine, Aroma and odor, 0Brix 
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Equilibrium and Kinetic Studies on Reactive Extraction of Pyruvic Acid 
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Andhra University, Visakhapatnam 

*Presenting Author: mkeerthika3132001@gmail.com 

Abstract: 

Interest in recovery of pyruvic acid from their aqueous solutions and production media has been 

growing with the improvements in the production techniques. In the present study, equilibrium and 

kinetic studies, needed for the design of a recovery unit were carried out. Reactive extractions of 

pyruvic, acetic and lactic acids from their single and mixed acid solutions were carried out with 

tertiary amines, Alamine 336 and trioctylamine, dissolved in diluents, 1- octanol and oleyl alcohol. 

The distribution coefficient of pyruvic acid was obtained as 0.30 and 0.07 with 1-octanol and oleyl 

alcohol respectively. The results showed that mainly (1-1) acid-amine reaction occurred in the organic 

phase. The effect of the concentration of the organic phase disappeared when the initial pH of the 

aqueous phase was 4.0 and a distribution coefficient value of 0.1 was achieved for all concentration 

levels of organic phase. The presence of acetic acid prevented the extraction of pyruvic acid. The 

results of reactive extraction of lactic and pyruvic acids from their binary acid solutions showed that 

at higher concentration of lactic acid, the distribution of pyruvic acid was negatively affected. The 

presence of lactic acid at a low concentration level did not affect the distribution of pyruvic acid.  The 

reaction between pyruvic acid and trioctylamine in 1- octanol was first order with respect to the 

reactants with a second order rate constant of 0.94 L mol-1 s-1. The enhancement factor of the system 

was obtained as 25. 

Keywords: Reactive extraction, pyruvic acid, equilibrium studies, kinetic studies, trioctylamine, 

mixed acid solutions 

 

COMPOSITE AND SMART MATERIALS (CSM) 
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Role Of 3-Methacryloxypropyl Trimethoxysilane in Surface Modification of Inorganic 

Nanofillers and the Effect on the Properties of Epoxy Nanocomposites 

Shilpi Tiwari,Shilpi Tiwari, Kavita Srivastava, C L Gehlot, Deepak Srivastava 

HBTU, Kanpur 

*Presenting Author: tiwarishilpi8318@gmail.com 

Abstract: 

The area of nanotechnology has been a very new topic and it has the potential to make our lives better 

and to make the world a better place to live in. The applications of epoxy nanocomposites propose 

new opportunities for several sectors of aerospace, automotive and electronics applications. Many 
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factors, like size and shape of reinforcement and the distribution of nanofiller in the epoxy matrix 

which affect the thermo-mechanical properties of epoxy nanocomposites. Mostly, the greater 

interfacial area generated by nanoadditive can affect the behavior of the matrix even though very 

extremely low concentrations (~1 wt. %). Obtaining homogeneous distribution of nanofiller in the 

matrix is quite difficult because the nanofillers tend to agglomerate owing to the high surface area to 

volume ratio.  Nevertheless, surface modification of inorganic nanofiller by chemical method has 

drawn a lot consideration because these methods lead to make strong interfacial bonding between 

polymer matrix and inorganic nanofillers. For enhancement in the thermo-mechanical performance of 

material, it is necessary to enhance the interfacial interaction of reinforcement material with matrix by 

surface modification of nanoadditives with silane coupling agent like 3-methacryloxypropyl 

trimethoxysilane. Indeed, this review enlightens a deep understanding of role of role of 3-

methacryloxypropyl trimethoxysilane in surface modification of inorganic nanofillers and the effect 

on the thermo-mechanical properties of epoxy nanocomposites.  

Keywords: Nanofiller, surface modification, nanocomposites, silane coupling agent, mechanical 

properties  
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Polymer Nano Membrane Science and Technology for Controlled Drug Delivery System 
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Research Scholar, Department of Chemical Sciences, Council of Scientific and Industrial Research-

Institute of Himalayan Bioresource Technology,Palampur, Himachal Pradesh 
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Abstract: 

In controlled drug delivery system, a polymer nano membrane science and technology is used to 

moderate the rate of delivery of drug to the body. In some devices the membrane controls permeation 

of the drug from a reservoir to achieve the drug delivery rate required. Other devices use the osmotic 

pressure produced by diffusion of water across a membrane to power miniature pumps. In yet other 

devices the drug is impregnated into the membrane material, which then slowly dissolves in the body. 

It is controlled by a combination of diffusion and biodegradation. Injectable hydrogels found 

considerations in biomedicine such as N- isopropylacrylamide copolymer.   Drug release could also 

be controlled and maintained at therapeutic levels, by adjusting the composition of the nanoparticle 

system.  Membrane diffusion-controlled systems, a drug is released from a device by permeation from 

its interior to the surrounding medium. The rate of diffusion of the drug through the membrane 

governs its rate of release.  It is permanent, in that the membrane or matrix of the device remains 

implanted after its delivery role is completed such as polylactic acid, polyglycolic acid and poly 

(ethylene glycol)-poly(ε-caprolactone)-poly (ethylene glycol) triblock copolymers.  In osmotic drug 

delivery system containing antibiotic drugs, the porous osmotic pump tablets with agent sodium 

chloride and microcrystalline cellulose, pore forming agent sodium lauryl sulfate and sucrose, and 

coating agent ethyl cellulose and cellulose acetate were chosen as excipients. A drug (active 

pharmaceutical ingredients) is a substance intended for use in treatment of disease as per the FDA.  

Keywords: drug delivery, therapeutic level, FDA 
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Dielectric Characterization of Bio Composites of Natural Rubber and Keratin Fibre from 

Waste Chicken Feather 

C.Rajesh 
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*Presenting Author: rajeshchem77@gmail.com 

Abstract: 

The strategies of waste management nowadays aim at making wealth from waste. Chicken feathers 

from poultry waste are an excellent prospect, because they are inexpensive and abundant. The present 

study aims at the use of waste chicken feather as filler in natural rubber (NR).   The dielectric 

properties such as dielectric constant, volume resistivity and dissipation factor of chicken feather fibre 

(CF) reinforced NR composites have been studied as a function of frequency at different fibre 

loadings. The effects of alkali treatment, thermal treatment, vulcanizing systems and bonding agent on 

the dielectric properties have also been studied.   The fibre filled systems show higher values of 

dielectric constant than the gum sample. The dielectric constant values were higher for samples 

consisting of fibres subjected to alkali treatment. The carbonized chicken feather fibre incorporated 

composites has the highest dielectric constant values among the various CF-NR composites. The 

addition of a three-component dry bonding agent increased the dielectric constant of the composites. 

The conductivity of composites was found to increase with increase in fibre loading. The dielectric 

dissipation factors of composites were found to increase with increase in fibre loading and by various 

chemical treatments of fibres. Addition of bonding agent enhanced the electrical conductivity and 

dissipation factor of the CF-NR composite systems, indicating that they can retain charges over a very 

long time. The present low-cost composites can be successfully used as good capacitors.  

Keywords: Chicken feather fiber, composite, NBR 
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*Presenting Author: srimukhi.15567@csiriict.in 

Abstract: 

Bio-nano composites were developed using non-edible and commercially feasible tamarind starch as a 

starting material. The kernel powder was purified to enhance the starch content (>90%) using solid-

liquid extraction process that removes the present impurities along with fats and oils. The 

reinforcement material, Cellulose Nanocrystals (CNC) has been derived from an abundantly available 

Agri-waste (Rice rusk) through mechano-chemical intensified unit operation. An optimum yield of 

around 63% was obtained through mechano-assisted Acid hydrolysis process with a particle size 

distribution of 50.83 to 99.74 nm. The developed reinforced material was blended in different 

proportions with thermoplastic tamarind starch (TTS) with Polybutyrate adipate terephthalate (PBAT) 

using co-rotating twin screw extruder. The 2 wt.% CNC/TTS/PBAT shows highest tensile strength of 

5.155± 0.044MPa compared to TTS/PBAT of 3.623 ± 0.327 MPa. The incorporation of CNC to the 

TTS/PBAT has increased the thermal stability of the composites whereas, there was a decrease in the 

melt flow index in the reinforced composite material. Water vapour transmission rate (WVTR) has 

been reduced by 28% that explains the enhanced product’s shelf life. Biodegradability test confirms a 

degradation of 84-90% within a duration of 90days.Thereby the developed product contributes to 

sustainability paving a way for circular economy. 
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Keywords: Tamarind kernel powder, Rice Husk, Twin-Screw Extruder, Acid Hydrolysis, Cellulose 

Nanocrystals, Biodegradable Composite. 
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Maleic Anhydride Based Surfactants and Their Properties 
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*Presenting Author: smritidwivedi05@gmail.com 

Abstract: 

A novel class of surfactant derived from maleic anhydride has incredible properties. Maleic anhydride 

is an acid anhydride of maleic acid that is a colourless organic compound which is majorly used as 

additives in paint and coating industries. These surfactants provide excellent solubilization, 

dispersion, low foaming and synergic properties. Besides this maleic anhydride-based surfactant are 

less toxic, biodegradable and can be produced from green synthesis. These surfactants are produced 

by reacting maleic anhydride with triglycerides in the presence of acid catalysts which imparts certain 

enhanced characteristics to the surfactant. These properties can be further demonstrated by the help of 

NMR, IR and elemental analysis. Also, maleic anhydride-based surfactants are widely being used in 

the manufacturing of laundry detergents, hard surface cleaners, fabric softners, cement setters, 

unsaturated polyester resins, coatings, pharmaceuticals, pesticides. The present work deals with the 

routes of synthesis, properties and applications of maleic anhydride-based surfactants.  

Keywords: Maleic Anhydride based Surfactants (MAS), Surface Active Agents, Oleochemicals, 

Detergents, Surface Tension, Low Foaming, Textiles 
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Abstract: 

Batch reactors are widely used in industries because of its versatility of accommodating almost any 

reaction in different reaction phases, offering precise temperature control which is indispensable 

while manufacturing expensive products. Hence there is growing interest in the early detection and 

localization of faults occurring in the batch reactors. Fault diagnosis refers to the identification of root 

of the fault which is bottomed on an analytical model of the system. Non-linear behavior being 

common in chemical processes leads to complex non-linear models, hence numerical methods should 

be utilized to obtain required data for fault detection and diagnosis. Support Vector Machine (SVM) 

has emerged as attractive tool for non-linear modeling especially in the development of 

phenomenological model. The benchmark model proposed by Cott and Macchietto was used to obtain 

data required to train classification models on normal and faulty behavior. The model equations were 

solved using Runge Kutta fourth order method. SVM in MATLAB was used to develop the 

classification models for fault diagnosis. A binary classifier was developed using ‘fitcsvm’ function, 

after feature selection and optimization, it worked with an accuracy of 99%. The Multiclass 

Classification models were developed using three different approaches: using multiple fitcsvm 
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classifiers, using fitcecoc function and by computing the Maximum Posterior Probability (MPP). 

Before optimization fitcecoc model had low accuracy of about 15% whereas the classifier using MPP 

had a higher accuracy of 92%. Therefore, it’s better to use binary classifiers or Maximum Posterior 

Probability-based model to achieve a better fault diagnostic performance. 

Keywords: Fault Diagnosis, Batch reactor, SVM, Binary classifier, Multiclass classifier. 
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Abstract: 

The paper and pulp industry play important role in the global economy. In this paper, we present the 

initiatives taken by the top ten pulp and paper industries across the globe and what are the 

opportunities for these companies in the Indian market. This research talks about the recent 

developments (peer benchmarking) and trends in these companies under the areas such as merger and 

acquisition (M&A), supply chain, digital transformation, new product/technology innovation. We 

used digital tools named Alteryx and Microsoft Power Bi for data mining, visualization and 

developed the interactive dashboard for the comparison of company’s activities. The research also 

talks about the pulp and paper market in India, import, export price of various kind of pulps and the 

forecast of the price for next three-year using Microsoft Power Bi tool. The research gives the 

directional insights, regarding what companies focused on, to the academicians and researchers in the 

field of pulp and paper industry and help them to revise or align their academic research in line with 

the current industrial trends. The research also covers, how use of digital tool such as Microsoft 

Power Bi can help researchers and the industrial manufacturers in data mining to visualize the key 

issues and trends in the industry.  

Keywords: Data Mining, Digitalization, Pulp & Paper, Power Bi, Pulp Trends, Pulp Innovations 
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Deepak J 
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Abstract: 

Over the last decades, our environment has been disturbed by many hazardous products, particularly 

tonnes of batteries dumped into landfill. It creates excited among us to do something to prevent this 

disaster from hazardous batteries. In order to prevent this crisis and to generate electricity from 

natural sources.  "We have chosen a tropical succulent plant" They are easy to grow and useful 

houseplants. Yes, in this project we are going to generate 100% green energy (electricity) from 

"ALOE VERA". It tolerates heat from 50°-60° Fahrenheit. This project illustrates use and application 

of aloe Vera plant and its efficiency to produce electricity by non-hazardous and non-explosive 

manner. This Aloe battery can drain low to high drain devices. With the help of catalyst and artificial 

leaf, its efficiency gets boosted to pile up electricity for heavy devices and electrical components. The 

experimental results show that 1111.55uW electrical power can be harvested from the Aloe Vera with 

24 pairs of electrodes and this energy is capable to be stored in a capacitor.  

Keywords:Capacitor, Aloe Vera, Tropical Succulent Plant 
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Abstract: 

Bipolar plates are important component of proton exchange membrane fuel cells. They perform 

various function such as transporting reactant gases, carrying the current from membrane electrode 

assembly to the end plate providing heat and water management separating the individual cell [1]. 

These plates also contribute 80℅ of fuel cell weight, 50% of its volume, and 40% of its cost posing a 

barrier to the commercialization of fuel cells. Bipolar plates are generally made from metals, graphite, 

and its composites with polymers. As they have higher electrical and thermal properties however 

these materials are very heavy, corrosive and possess poor chemical resistance, and also very costly 

[2]. To address alternate materials, this paper deals with recent advancements in polymeric materials 

used for manufacturing bipolar plates. It should be electrically as well as thermally conductive and 

chemical resistant [3].  The polymeric composites filled with various electrically conductive fillers 

should be promising alternate materials to fulfil the above criteria. The major reasons behind the 

adaption of polymer electrolyte membrane fuel cell are that it provides high conversion of energy i.e 

from chemical to electrical, and operate at temperature well below of normal use of graphite 

electrolyte membrane fuel cell. The major issues with PEM fuel cells are feasibility, durability 

hydrogen storage and transportation use Thermoplastic composite bipolar plastic offers solution to the 

problem of PEMFC as they are cheap, ease in manufacturing   light in weight also properties of 

Thermoplastic can be improved using reinforcement. 

Keywords: bipolar plate, proton exchange membrane; fuel cell; electrical properties; polymer 

composites.  
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Abstract: 

Graphene, a 2-D carbon allotrope with unique properties such as large surface area, excellent 

conductivity, high mechanical strength, and low manufacturing cost, is a potential electrode material 

in MFC (Microbial Fuel Cells).Graphene-based electrodes, either as an anode to improve electron 

transfer efficiency or as a cathode to effectively catalyze the oxygen reduction reaction, remain a 

promising option for developing MFC for long-term bioelectricity generation.The current book 

chapter delves into the working principle and environmental applications of MFC, followed by 

graphene properties and various methods for synthesizing graphene-derived electrode materials for 

MFC.The advantages of graphene electrodes are discussed because the kinetics of the electrode 

reactions within the fuel cell heavily influence the MFC performance. Reviewing the abundant works 

on graphene derived electrode materials for MFC, the chapter concludes with a perspective on the 

strategies and critical challenges in graphene derived electrode fabrication for further enhancement of 

MFC performance.  
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Keywords: Graphene, Allotrope, Microbial Fuel Cell, Electrode, Reduction Reaction, Bioelectricity. 
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Abstract: 

The batteries used as promising energy storage in different applications.The concept of batteries has 

explored from decades and now there is horizon in this domain.Today many of us are curious about 

electric vehicles, in this topic we will be supporting the new technologies in terms of reducing 

pollutants as well as green environment. One of the promising approaches is highly efficient and high 

energy storage, as it has long life cycles, high carbon monoxide tolerance and low fuel crossover 

ability. One of the important features is green and clean energy with less greenhouse gas. In this paper 

a detailed review has been carried out on production technologies, catalyst, sustainable energy related 

devices. The review also highlights the recent development in terms of make in india approach 

Keywords: Metal iron battery, Metal air batteries, Energy and Greenhouse effect 
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Abstract: 

Heavy metal pollution has been a great challenge for researchers from last decades and at the same 

time bioremediation has given a potent way to reduce and mitigate increasing level of metal pollution. 

It’s a well-known fact that metals such as Cr, Pb and Ni, are highly toxic at elevated levels and these 

metals are frequently emitted by common industries such tanneries, battery industries and now a day’s 

electric vehicle industry so fourth adsorption is one of the most occurring phenomena for the 

remediation of the pollutants from the effluent.  To commence bioremediation studies, biosorption 

isotherm is an essential tool to analyse adsorption of heavy metal on the surface of adsorbent material. 

Adsorption isotherm is a graphical representation between the mass adsorbed by a unit mass of 

adsorbent and the mass of adsorbate remaining in a test medium under equilibrium condition. To do 

so, the adsorption isotherms use various thermodynamic parameters to provide insight into the 

sorption mechanism, the surface properties and affinity of the biosorption at constant temperature. 

Hence this review study will present many adsorptions isotherm models in detail based on parameters 

used during mathematical analysis. This study will also dig the possibilities of adsorption isotherm 

models on the basis of parameters that can be applied for novel biosorbents. The different types of the 

equilibrium isotherm model such as Langmuir, Freundlich, Temkin, BET etc have been put together 

on the basis of three fundamental approaches i.e., kinetic consideration, thermodynamics and potential 

theory.  It was found from this review that various adsorption isotherm models are being considered 
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by the researchers for studies but two parameter isotherms such as Langmuir, Freundlich, BET 

isotherm model are best fit for the equilibrium data and experimental studies for accurate output. 

Keywords: Heavy metal, Pollution, Bioremediation, Adsorption, Isotherm models 
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*Presenting Author: yogesh.dhandhi1119@gmail.com 

Abstract: 

Emulsion formation is an inevitable and serious problem faced by the petroleum industry. It 

challenges the pipeline integrity system and affects processing equipment and downstream processes. 

Therefore, the oil industry utilizes commercial demulsifies to break the emulsion and mitigate its 

problems. But these commercial demulsifies are not only costly but also toxic in nature and are 

harmful to the environment. Therefore, this paper synthesized a novel demulsifies (DSSO) based on 

vegetable oils, which is cheap, biodegradable and environment friendly. FTIR, 1H NMR, TGA and 

biodegradable tests were performed to characterize the synthesized demulsifiers. The stability of the 

synthesized demulsifier against temperature was analysed by conducting thermogravimetric analysis 

(TGA). The static bottle test method was performed to examine the demulsification efficiency of the 

synthesized demulsifier in the water-in-oil (W/O) emulsion. The factors that affect the demulsification 

process like settling time, temperature, demulsifiers concentration, water content, and pH were 

analytically studied. Interfacial tension measurement and the rheological behavior of the emulsion 

were investigated to understand the demulsification mechanism of the demulsifier. The results 

indicated that the DSSO demulsifier completely broke the emulsion in 15 min and gave 100% 

demulsification efficiency at 70°C in 90 min and it also performed better than a commercial 

demulsifier. The present study will give a new route for the demulsification of emulsion in an eco-

friendly way for the petroleum industry. 

Keywords: Emulsion; Demulsifier; Biodegradable; Demulsification; Interfacial tension    
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Abstract: 

Pipelines have been regarded as an efficient carrier of natural gas that combines the lowest overall 

cost with the highest possible level of safety. However, a substantial financial investment is necessary 

to create and maintain pipeline networks. The oil and gas industry have shown a lot of interest in 

pipeline optimization because it can potentially reduce pipeline expenses by a large amount. The 

incorporation of several variables, the presence of a single or many objectives, and the presence of 

complicated linear–nonlinear equality and inequality constraints provide a considerable obstacle to 

pipeline optimization. The natural gas business has seen a rise in pipeline optimization techniques. 

Quite a few researchers have concentrated on developing efficient algorithmic alterations to improve 

particular search skills. Even though review articles are essential for companies that supply technical 

solutions, only a relatively small number have been published. This study attempts to address this gap 

by providing a comprehensive breakdown of the several gas pipeline optimization parameters 
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adjusted to achieve the highest possible level of excellent pipeline operational benefits. In addition, 

several popular algorithms for pipeline optimization those are now the most extensively used and 

recognized are studied. In addition, the paper intends to address the prospective solution strategy for 

pipeline optimization challenges to complement its functionality. The results of this study are 

intended to contribute to a better knowledge of the methodology, techniques, and benefits of adopting 

optimization in the pipeline industry.  

Keywords:Keywordss: Gas pipelines, optimization, oil pipelines, evolutionary methods, classical 

techniques  
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Abstract: 

Petrochemical industry is one of the major and rapidly growing industries that generate recalcitrant 

organic pollutants, which are harmful to humans and aquatic animals. One such pharmaceutical is 

ethylene glycol (EG), which is extensively used as raw material for manufacturing of polyethylene 

terephthalate (PET) resin beads in the petrochemical industry. So far, treatment technologies, 

including biological, adsorption, electrochemical oxidation, and electrocoagulation, have already been 

employed to remove EG from wastewater. However, most of them require prolonged treatment time 

and produce secondary sludge. Very recently, heterogenous catalytic ozonation using metal-organic 

frameworks (MOFs) has drawn significant attention in wastewater treatment owing to their high 

surface area, excellent porosity, and regulatable pore structure. In this regard, the degradation of EG 

was observed using MIL-53(Fe)-MOF derived Fe3O4 for catalytic ozonation, and MIL-

53(Fe)@Fe3O4/O3 (EG concentration = 1500 ppm, ozone dosage = 1.0 mg/L, catalytic dosage = 0.1 

g/L, treatment time = 60 min) exhibited 97.5% degradation of EG, which was much greater compared 

to sole O3 (42.7%), O3/H2O2 (54.1%), O3/UV (71.2%), and UV/O3/H2O2 (85.2%). The influence of 

operating parameters was also systematically investigated. The TOC removal of about 77.2% in MIL-

53(Fe)/O3 system was 3.67, 2.27, 1.33, and 1.18 folds higher than that of O3, O3/H2O2, O3/UV, and 

UV/O3/H2O2, respectively. Moreover, MIL-53(Fe)@Fe3O4 displayed acceptable stability and 

reusability after 6 cycles. In addition, the predominant reactive oxygen species and their degradation 

mechanism involved in the system were identified using radical quenching experiments (Fig. 1). 

Furthermore, the total operating cost of treatment and a feasible degradation pathway of EG were 

identified by LC-MS.  

Keywords: Catalytic ozonation; Ethylene Glycol; Metal-organic frameworks; Reactive oxygen 

species; Petrochemical wastewater treatment  
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E-Waste Management Scenario in India- A Case Study of Rajasthan 

M. Vinay Kumar, S.V. Satyanarayana, N. Raveendhar 
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*Presenting Author: powervinay28@gmail.com 

Abstract: 

Due to improvement in our standard life and also technology has been developed due to that more E-

waste is generated now. Quantity of E-waste has been continuously increasing not only in the 

developed countries but also in poor countries. The main purpose of my study is to identify the 

present actual waste generation and prediction of coming 5 years of E-Waste generation. The E-Waste 

generation capacity can be determined by collecting the data of households and bulk consumers of the 

study area. The data collected will be checked in google earth pro to know the accurate location that is 

available in the data. With the help of five methods the data can be analysed. The best method can be 

identified from the obtained data. In this study E-waste composition, categorization, Global and 

Indian E-waste scenarios, prospects of recoverable, recyclable and a case study of one state is 

examined and findings of inventorization, methods, are described. The E-waste generation 

determination will help the government, society and recyclers to know the E-waste generation in 

advance and also can take measures to safeguard the environment. 

Keywords: E-waste, inventorization, categorization, composition, Bulk Consumer 
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*Presenting Author: karthikeyanchemz@gmail.com 

Abstract: 

The amount of biomedical waste generated is increasing day by day with advanced development in 

the medical field. During the pandemic period (COVID-19) the whole world was fear of only the 

virus but no one thinks about the waste disposed of in hospitals and labs which is more dangerous to 

the living environment. So, the entire medical field is facing difficulty in recycling it. The objective of 

this work is how the medical waste generated during the COVID-19 pandemic period is disposed of 

and recycled for further use. It is not easy to dispose of COVID – 19 wastes so there are some 

techniques for disposing of the waste. Still, mask, and gloves wastes generated during COVID-19 

were often mixed with municipal solid waste and disposed of in the nearby landfill. First and 

foremost, we must use proper transport for the transfer of COVID - 19 waste. In industry, there should 

be using well-maintained equipment for the disposal of medical waste. As the COVID – 19 medical 

waste re-utilization and reuse are stopped in a country, it is very clear that the country is moving 

towards the end of burial which means, they are going to face an economic collapse.  

Keywords: Pandemic; COVID – 19; Medical waste; Recycle; Reutilization 
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Green Chemistry and Technology and Its Sustainability  

Taanisha Mukhopadhyay 
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*Presenting Author: taanisha.mukhopadhyay.862@gmail.com 

Abstract: 

Green chemistry is the design of chemical products and processes that reduce or eliminate the use or 

generation of hazardous substances. Green chemistry applies across the life cycle of a chemical 

product, including its design, manufacture, use, and ultimate disposal. Green Chemistry provides a 

unique forum for the publication of innovative research on the development of alternative green and 

sustainable technologies. Green Chemistry, also known as sustainable chemistry is the design of 

chemical products and processes that eliminate or minimize the use or generation of hazardous 

chemical substances. It prevents pollution at the initial molecular level. Green Technology is the 

development and application of products, equipment, and systems used to conserve the natural 

environment and resources, which minimize and reduces the negative impact of human activities. 

Green technology is the development and application of products, equipment and systems used to 

conserve the environment which minimizes the negative impact from human activities [1, 2]. The 

technology can be in the form of green buildings or renewable energy such as hydro, solar and biogas. 

Green tech allows people to continue harnessing energy from the natural world through solar panels 

and wind turbines, dams, geothermal wells, and other technologies. Alternative energy will ensure 

that fossil fuels are not depleted, greenhouse gas emissions will decrease, and global warming slows 

down ultimately  

 

Keywords: Green Chemistry, Green Technology, Sustainability, Renewable Energy Resources., 

Greenhouse gases  
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Abstract: 

To increase the shelf life of food material i.e., natural fruits and vegetables many drying methods had 

been tried.  Drying is a technique of conservation that consists of the elimination of large amount of 

water present in the harvested food material or species by the application of heat under controlled 

conditions, with the objective to diminish the chemical, enzymatic and microbiological activities that 

are responsible for the deterioration of foods.  The main reason for decay of fruits and vegetables are 

their high-water content. Osmotic dehydration is one of the best and suitable drying method to 

increase the shelf life of food material. The inclusion of osmotic process in conventional dehydration 

has two major advantages of quality improvement and energy savings.  This process is preferred over 

others due to their vitamin and minerals, color, flavor, taste retention property and inhibiting the 

browning of enzymes. In this study, we take peeled apple slices and performed osmotic drying.  

Different parameters such as osmotic drying Temperature, Concentration of osmotic solution, osmotic 
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time and Different osmotic agents are studied.  During the experiments it was found that optimum 

osmosis was found at approximately 60°C, 50 °B of osmotic agent and in near about 90 min in 

sucrose solution. 

Keywords: osmotic drying 
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Developments in Biodegradable Polymers and Their Applications 
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Abstract: 

Polymers are essential in day-to-day life considering their wide range of applications. However, 

abundant and unorganized plastic waste generated after its use causes environmental pollution. To 

overcome this catastrophic problem, biodegradable polymers offer promise as they have ease of 

decomposition in nature through the action of enzymes and/or chemical deterioration associated with 

living organisms. Researchers are investigating various methods of producing biodegradable 

polymers in economic and effective ways. Nowadays, biodegradable polymers are being created 

through different processes like biodegradable polyester made from lactic acid through the process of 

fermentation of renewable crops, such as corn and sugar beets. They are also made from the 

amalgamation of starch and polyolefins. Another prominent material used in biodegradable polymers 

is cellulose, a natural, biobased polymer that is obtained from trees and plants. In addition, cellulose 

can be blended with other polymers to create a biodegradable material. The latest efforts focus on 

materials with improved performance and properties. Here, we present an overview of the 

development of the synthesis of biodegradable polymers and their applications in different sectors like 

packaging, agriculture, and medicine.   

Keywords: Biodegradable Polymer, Polymer Technology 
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Abstract: 

Merck (Life science business of Merck, KGaA, Darmstadt, Germany) developed and launched 

DOZN™2.0, a unique web-based greener alternative scoring matrix, also known as a quantitative 

green chemistry evaluator, based on the 12 principles of green chemistry for customers to evaluate 

their relative greenness of their processes. The 12 principles of green chemistry provide a framework 

for learning about green chemistry and designing or improving materials, products, processes and 

systems. DOZN™2.0 scores products based on metrics for each principle and aggregates principal 

scores to derive a final aggregate score. The system calculates scores based on manufacturing inputs, 

GHS and SDS data which provide a green score for each substance. DOZN™2.0 is flexible enough to 

encompass the diverse portfolio of products ranging from chemistry to biology to material science-

based products. The DOZN™2.0 system has also been verified and validated by a third party to 

ensure best practices are applied and also published. This new Greener Chemistry Initiative offer 

customers’ an increased breadth of Greener Alternative products with confirmatory documentation to 

validate greener characteristics. Through DOZN™2.0 customers now have access to calculate the 
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green scores of their own processes and products. This free, web-based tool provides users with even 

more data so that they are properly equipped to increase their sustainability. DOZN™2.0 keeps data 

privacy top of mind—allowing customers to score their processes/products in a safe and secure 

manner. 

Keywords: DOZN, Green Chemistry, 12 principles 
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Abstract: 

In the present situation, India needs food security which entails that each and every people must have 

physical and economic access to safe and nutritious food to meet dietary needs. Scarcity of usable 

water for agriculture leads to production of lesser production of food which ultimately leads to hunger 

and malnutrition of a large number of people in our country. So, there is an utmost need for adoption 

of such technology in agriculture that can contribute towards water saving and have a positive impact 

on food production and availability. Traditionally, soil has been thought to be the most important 

prerequisite for growing food crops, but hydroponics techniques are currently considered one of the 

most popular plant-growing systems around the world. Plants are grown in a soil-free environment 

with the appropriate fertiliser solution, exactly required water, and no pesticides. Hydroponics is 

classified into distinct systems based on the principles of operation. Hydroponics has been utilised as 

a standard method for many aspects of plant biology research employing various systems, automation, 

and operation control methods. Aside from promoting healthy plant growth, using hydroponics there 

are other various advantages, including year-round production, enhanced yields, quality, and 

environmental benefits. Research is directed towards utilising hydroponics to investigate plant 

responses to biotic and abiotic stressors. This agriculture system will aid in the advancement of 

technology as a mission for future generations to become a self-sustaining model, as it is a promising 

way in the face of a global food security crisis 

Keywords: Malnutrition; Environmental benefits; Self-sustaining model; Food security crisis 
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Abstract: 

Fermentation is the chemical conservation of carbohydrate into alcohol or acids. The yeast species 

Saccharomyces CEREVISAE has been used in baking as well as in brewing industry for production 

of alcoholic beverages for thousands of years. Ethanol produced by yeast cells can be used as a fuel in 

gasohol, as an antiseptic and antidote as well as perfumes and tinctures. The present work involves 

uses of readily available cheaper carbon source such as Elephant Foot Yam 

(Amorphophalluspaenoepholius) as a biomass for production of alcohol with in short duration. 

Vegetable yam has been taken with increasing concentration of yeast (Saccharomyces cerevisiae). 

After 30 and 60 days of fermentation nutritional composition such as protein, carbohydrate, calcium, 

iron, starch, Ash has been estimated and comparisons has also been studied. The process of 
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fermentation is followed by distillation at 78°c for production of ethanol and it’s analysis by 

HPLC.Ethanol fermentation is a form of anaerobic respiration which is primarily used by Yeast when 

oxygen is not present. Ethanol fermentation is also referred to as alcohol fermentation. Ethanol is 

produced during the process of fermentation. Yeast is added to a sugar solution and left in the absence 

air for several days. This is anaerobic exercise. Among the yeast Saccharomyces cerevisiae is the 

most commonly used, while among the bacteria Zymomonasmobilis is the most frequently employed 

for ethanol production. The available literature on the production of Bioethanol from elephant foot 

yam is briefly described in this article. 

Keywords: Elephant Foot Yam, Fermentation, Bioethanol, Production. 
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Abstract: 

Turbidity parameter in waste water treatments brings vital consideration due to economy of treatment 

and dosing of chemicals as coagulants in various methods. Such methods include both coagulants 

chemical and natural. The objectives of this study focused on reduction in the level of turbidity and 

bacteriological contamination from water using locally available natural coagulants, also to make the 

water treatment process more easy, economical and environmentally friendly for domestic 

application. Principle of green chemistry state to use natural coagulant. Moringa Oleifera and 

StrychnosPotatorum are such locally available natural coagulants. In this study, the turbidity of waste 

water sample collected from local sewage system were reduced remarkably using these natural 

coagulants. Further the test was carried out using conventional jar test apparatus and results were 

analysed. The effect of factor like optimum mixing intensity, mixing time, optimum dose rate and pH 

were analysed. It was found that after dosing water soluble extract of Moringa Oleifera and 

StrychnosPotatorum on waste water sample, the turbidity level reduced from 200 NTU to 62 NTU 

and from 159 NTU to 71.69 NTU for respective coagulants. This study also focused on developing an 

efficient and cost-effective processing technique to produce both natural coagulants in the application 

of drinking water treatment. The produced natural coagulant can be used as alternative to aluminum 

sulphate and other coagulants. The natural coagulant produced was used with low dosage rate to get 

high turbidity removal which considered to be a breakthrough in this study and recommended to 

scale-up it to industrial level. The product can be commercially valuable and will minimize the cost of 

water treatment. 

Keywords: Natural coagulant, Turbidity parameter, Moringa Oleifera and StrychnosPotatorum 
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Abstract: 

Minimizing the required overpotential for the electrochemical oxygen evolution reaction (OER) is 

mostly dependable over the effective strategical modification of standard OER catalysts for large-

scale hydrogen production. OER in the heterogeneous system is primarily governed by the 

effectiveness of the adsorption and desorption process with optimized adsorption energy. According 

to the Sabatier principle of heterogeneous catalysts, the adsorption of an active reactant should be 

neither too strong nor too weak. The LDHs are well-known electrocatalysts for OER and gain special 

attention for the ease of their synthesis. But due to lacking an effective electronic structure for ion 

adsorption in intermediate steps, its long-term application is still limited. Here we have developed a 

facile strategy of decorating the LDH by Ru NPs via the facile Microwave heating method. This 

decoration has been done by incorporating various amounts of Ru NPs ions like 1, 3, 3.5, 4, and 5%. 

The bi-metallic LDH material is decorated with 3 % of Ru NPs. It delivers an outstanding OER 

activity by demanding 249 mV of overpotential at 10 mA/cm2. Calculating accumulated charge over 

the catalyst surface shows that with 3% Ru NPs loading, the catalyst possesses an optimum charge 

density to facile OER. The calculated charge versus thermoneutral current density shows a volcanic 

relationship of adsorption-desorption of all the intermediates. The catalyst having 3% of Ru NPs 

loading is positioned at the top of the volcano, facilitating the OH adsorption. In addition to 

experimental verification, DFT studies have confirmed the same.  

Keywords: LDH; Ru NPs; Overpotential; TOF; Volcanic relation; d-band center 
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Abstract: 

Many dyes and intermediates are manufactured using the batch process in all chemical industries. In 

the synthesis of Sulpho Tobias acid (STA) from Tobias acid large quantity of oleum is used. The 

oleum and Tobias acid are used as reactants for STA production. the unreacted raw materials recovery 

is not possible if conventional process. There is an issue with recycling sulfuric acid which is already 

absorbed with STA, it is separated with the use of water which dilutes the acid, and later the water 

would be treated in an effluent treatment plant (ETP).  Solid-liquid extraction of sulfuric acid from the 

STA is used by an ionic liquid which can also be recycled. use of ionic liquid offers an advantage on 

the overall efficiency and is environmentally friendly too. 

Keywords: sulphonation, ionic liquid, tobias acid, sulphotobias acid 
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Abstract: 

Stevia rebaudianabertoni has recently rose in demand citing the presence of non-calorific sweeter, 

Stevioside and Rebaudioside A. These are the two major diterpenoid glycoside components present in 

the leaf extracts which bear a sweetness index of 300 times compared to table sucrose and also 

exhibits wide therapeutic activity. Conventionally, these are extracted by electrocoagulation or hot 

water extraction both of which are high energy intensive and non-feasible in larger scale, hence the 

high commercial price. In this regard, the present study demonstrates the state of art ultrasound 

assisted cavitation as an advanced method for extraction of stevioside& Reb-A from stevia leaves. In 

light of this, the process parameters such as acoustic power (150 to 180 W), amplitude (40 to 90 %), 

extraction time (15 to 20 min) & leaf/solvent ratio (1:5::1/20 (w/v)) were varied to determine 

optimum conditions for maximum yield & purity with less energy expense. It was observed that a 

maximum yield of 8.7 % (w/w) was obtained at the extraction condition of solid/liquid ratio of 1:10 

(g/ml), bulk temperature of 70°C & 18 min of operational time. Analysis of individual components 

revealed a higher Stevioside and Reb-A composition of 46.47 and 53.52%, respectively in acoustic 

cavitation assisted extraction contrary to 11.78 and 8.96 % using conventional means. Hence acoustic 

cavitation assisted extraction reveals techno-economic viability and self-sustainability of the process 

for higher yields of production and ladder for commercialization.  

Keywords: Stevia, ultrasonic cavitation, green extraction, optimization, commercialization 
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Abstract: 

Whenever someone goes for buying food materials, its packaging makes first impression and is also 

responsible for the handling, security, aesthetics, marketing and even advertising of the product. The 

choice of appropriate material is therefore unavoidable to preserve food for the longer duration. The 

use of packaging material at very high temperatures such as in-pack cooking could lead to the 

formation of odorous compounds because of transfer of migrants. This effect causes a disbalance in 

the life cycle of food. The packaging materials used for food items depends on various factors like 

production cost, economics, environmental factors, end-use requirements and type of food. The main 

materials employed for food packaging are high, low and very low-density polyethylene. They are 

non-biodegradable and with several limitations that hinder their recycling. Biodegradable polymers 

from natural resources are a potential raw material to develop novel food packaging materials. There 

are various types of biodegradable materials that can be used as a food packaging material such as 

paper, cardboard, corn starch, bamboo and so on.  Among these of natural polymeric materials, 

cellulose of bacterial origin is a material with extraordinary and differentiated properties from other 

polysaccharide-based polymers that is gaining special interest for applications in the Food Industry. 
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The aim of this review is to provide an overview of the main properties of nano-cellulose for the 

development of films for food packaging and to gather the recent knowledge of the uses for food 

packaging.  

Keywords: LPMO, Polysaccharide, Enzymatic Treatment, Food Packaging 
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Abstract: 

 Air separation is an important industrial gas separation process. The separation is accomplished by 

both cryogenic and non-cryogenic methods. The cryogenic air separation can give high purity of 

gases (nitrogen, oxygen and argon). To reduce the capital cost by maintaining high purity of the 

product gases, divided wall column (DWC) has been proposed for gas separation. The same technique 

can also be used for air separation. However, there is no design guidelines to develop a divided wall 

column for air separation. In this work, we present the effect of parameters like location of divided 

wall, vapor split ratio, reflux ratio on the separation and energy consumption of DWC. This 

parametric study has been performed using an in-house simulation package which is developed to 

handle separation of narrow boiling mixture in DWC. 

Keywords: air separation, divided wall column 
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Micromechanical Analysis of Composite 
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Abstract: 

The current era of technology demands hybrid materials, that can meet the current research as well as 

application demand. One of the categories of such material is composite. Composites can be defined 

as an ensemble of two phases, blended/mixed to obtain the desired properties, tailor-made for specific 

applications. The constituent materials have dissimilar chemical or physical properties and are merged 

to create a material with properties unlike the individual elements. Within the finished structure, the 

individual elements remain separate and distinct, distinguishing composites from mixtures and solid 

solutions. Fiber reinforced composites are widely used for the various applications in the aerospace, 

automotive, infrastructures and sporting goods industries. The formation of composite requires 

knowledge of basic physics, material science and also the mathematical skill set and solver skills. 

With the advancement of technology today we have simulation software’s and mathematical model 

that fit very close to the real scenario and can mimic the same in the graphical world.  The 

mathematical modeling of composite is used for analyzing the formation and testing process of 

composites. The present paper studies the mechanics of mixing of epoxy resin and carbon fiber in 

general and resultant properties of sheet in particular. The composite sheet was synthesized using 

Representative Volumetric element on which finite element analysis was carried out and property of 

sheet was determined by the periodicity feature of COMSOL Multiphysics (6.0). Then the results 
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were compared with the standard rule of mixing which shows a good convergence with the data given 

by COMSOL.  

Keywords:Composite,Fiber Reinforced Composite, COMSOL, Simulation, Glass Fiber 
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Simulation and Optimization of Cyclohexanone Ammoximation Process over TS-1 catalyst 
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Abstract: 

The cyclohexanone ammoximation is a crucial process to synthesize cyclohexanone oxime, which is 

the key intermediate in manufacture of Caprolactam. The conventional routes involve numerous steps 

with several drawbacks, such as the use of hazardous chemicals like oleum and oxides of nitrogen. In 

addition, large quantities of undesirable by-product ammonium sulphate and considerable amount of 

waste is also produced. Producing cyclohexanone oxime by reaction of cyclohexanone with ammonia 

and hydrogen peroxide over TS-1 catalyst has solved the challenges concerned within the 

ammoximation of cyclohexanone reaction such as multiple reaction steps, harmful oximation agents, 

and enormous amounts of environmentally contaminated co-products. This paper puts forward a 

detailed simulation of the cyclohexanone ammoximation process and carries out sensitivity analysis 

studies and optimization by using Aspen plus V11 as the simulation and modeling tool. A sensitivity 

analysis was carried out to find the optimal reactor temperature, which results in maximum 

cyclohexanone oxime concentration in the product stream. In order to simulate the process as 

accurately as possible, NRTL package was used as the property method. The results obtained from the 

simulation were compared with some experimental results reported. It has been found that the 

%conversion increases as the reactor temperature and the volume of the CSTR reactor increases. The 

highest conversion of 99.8% of the reaction was obtained at a reactor temperature of 80 oC, pressure 

of 1.7 Mpa and reactor volume of 32 m3.    

Keywords:  Cyclohexanone ammoximation, Cyclohexanone, TS-1, Aspen plus V11, NRTL 
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Abstract: 

Significant scientific and engineering efforts have been made in the discovery, development, and 

application of polymers as a result of social and economic progress. One of the most promising 

biopolymers is polylactic acid (PLA), which may be made from nontoxic, renewable feedstock. Due 

to its qualities including biocompatibility, biodegradability, mechanical strength, and processability, 

PLA has become a significant polymeric material for biomedical applications. In this project, we 

looked into the kinetics of polylactic acid synthesis. The most prevalent optically active 

hydroxycarboxylic acid is lactic acid (LA or 2-hydroxypropionic acid). L- and D-Lactic Acid are the 

two enantiomers of this chiral chemical. The building blocks of polylactide are carboxylic acid 

monomers produced by the fermentation of sugars from renewable sources, such as sugar cane, beet 

root, or corn starch. Stereoisomers of PLA include:  1) Poly(L-lactide) (PLLA) 2) Poly (DL-lactide) 
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3) Poly(D-lactide) 4) Poly-d, l-Lactic Acid (PDLLA) An aliphatic polyester, poly-lactic acid can be 

made in a variety of ways: Reaction of direct polycondensation: - Typically, it produces low relative 

molecular mass polymers that can be changed into higher relative molecular mass polymers by adding 

chain coupling agents. Polymerization with ring opening: - Lactide monomer is first formed to create 

PLA, then After being formed, lactide is often subjected to ROP utilising metal alkoxides as catalysts, 

producing PLA, a polyester with a high relative molecular mass. Organic solvents that facilitate 

azeotropic dehydrative condensation are added to the reaction mixture to speed up the elimination of 

water, resulting in a product with a greater relative molecular mass.  

Keywords: Poly-Lactic Acid, Lactic Acid, Polymerization, Lactide 
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Abstract: 

The models which utilize both batch and continuous processes are frequently used in chemical 

industries. The key difference between scheduling models of batch and continuous processes can be 

attributed in handling of processing time. Scheduling model is presented for mixed batch and 

continuous processes, which is valid for a commonly found production recipe of batch units followed 

by storage units followed by continuous units. The intermediate storage cannot be bypassed in such 

systems as the continuous process cannot consume the entire material instantaneously from the batch 

unit.   In this work, the model is proposed based on conditional sequencing, where a consumption 

task is conditionally aligned to a production task only if it receives material from the production task, 

otherwise if material is received from storage, then sequencing is relaxed. Four-index binary and 

continuous variables are used to handle conditional sequencing by modifying the material balances 

and sequencing constraints in the earlier models.  Eqs. (1) and (2) are used as sequencing constraints 

for unified batch and continuous process based on conditional sequencing using four-index 

continuous variable b1(i’, i,s,n).   

Keywords: Scheduling; Batch Process; Continuous Process; Conditional Sequencing.  
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Abstract: 

In recent years, the world's economy and population have grown rapidly, resulting in an increase in 

global energy consumption. At the moment, fossil fuels meet more than 80% of global energy 

demand. The potential use of plant and animal oils or fats as diesel fuel substitutes, known as 

biodiesel, has sparked considerable interest worldwide. Transesterification using homogeneous 

alkaline catalysis is the traditional method for producing biodiesel. However, the most significant 

barrier to the production and commercialization of biodiesel is the cost of production. This high cost 

is primarily due to the expense of using edible vegetable oil as a feedstock. Biodiesel must be 
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obtained without jeopardizing food security. In this paper, an alkali catalysed continuous 

transesterification process of biodiesel from jatropha seed oil was simulated using DWSIM. We found 

out that as the mass flow and temperature of reactants increased, so did the mass flow and temperature 

of products. Furthermore, the process produced biodiesel of high purity and grade. 

Keywords: Biodiesel, DWSIM, Transesterification process, Jatropha seed oil 
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Abstract: 

Industry 4.0 is a very broad domain including production processes, efficiency, data management, 

relationship with consumers, competitiveness, and more. In the late 18th century, the first industrial 

revolution helped enable mass production by using water and steam power instead of purely human 

and animal power. A century later, the second industrial revolution introduced assembly lines and the 

use of oil, gas and electric power. These new power sources, along with more advanced 

communications brought mass production and some degree of automation to manufacturing 

processes. The third industrial revolution, which began in 20thcentury, added computers, advanced 

telecommunications and data analysis to manufacturing processes. The digitization of factories began 

by embedding programmable logic controllers into machinery to help automate some processes to 

collect and share data. We are now in fourth industrial revolution, also referred to as Industry 4.0. 

Characterized by increasing automation and the employment of smart machines and factories, 

informed data helps to produce goods productively across the value chain. Manufacturers are 

integrating new technologies, including IOT, AI and machine learning into their production facilities 

and throughout their operations. Replacing manual inspection business models with AI-powered 

visual insights reduces manufacturing errors and saves money and time. With minimal investment, 

quality control personnel can set up a smartphone connected to the cloud to monitor manufacturing 

processes. By applying machine learning algorithms, manufacturers can detect errors immediately, 

rather than at later stages. Therefore, the aim of the paper was to analyze the main contributions 

published on the topic of Industry 4.0. 

Keywords: Industry 4.0; Manufacturing Systems; Advanced manufacturing technologies; smart 

manufacturing. 
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Abstract: 

In modern years, the growing energy demand for fossil fuels on the environment made to search for 

the alternative sources of energy. This has led to the production of special diesel fuels/bio-fuel with 

improved qualitative parameters. Alcohols are proposed as satisfactory fuels which can be applied as 

single or blended with other fuels like gasoline or disel. The furfuryl alcohol-Tetra hydro furfuryl 

alcohol mixture presents an azeotrope at 80.2 wt% therefore, the furfuryl alcohol dehydration by 

ordinary distillation is basically impossible. Separation of such azeotropic mixtures is a huge 
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industrial importance and distillation (extractive, hetero-azeotropic, reactive etc.). Extractive 

distillation (ED) has already proven to be an economically and technically feasible alternative for the 

separation of azeotropic mixtures. Addition of solvent alters the liquid phase relative volatility of the 

mixture. ED with a liquid solvent such as Glycerol is used as extractive agent turns up as a new 

possibility to obtain high purity products with lower energy consumption. For modelling and design 

of such solvent extractive distillation, the pseudo-binary vapor–liquid equilibrium data of the 

azeotropic mixture of Furfuryl alcohol – Tetra hydro furfuryl alcohol were predicted by NRTL model 

through Aspen Split Simulator. The process optimization for (ED) process was obtained by variation 

of 4 design variables, i.e solvent to feed ratio (S/F), total number of stages (NED), azeotropic feed 

stage (NAF) and entrainer feed stage (NEF). The optimization was carried out sequentially by varying 

the reboiler duty and reflux ratio until the two design specifications of 99% purity and 99% recovery 

of Furfuryl alcohol were met and continued simultaneously varying all the variables till the minimized 

TAC is obtained. It is observed that at S/F ratio 0.6 for40 stages at entrainer feed stage is 4 and 

azeotropic feed stage is 14, the minimum TAC value of 605.401 (1000$/years).  

Keywords: Furfuryl Alcohol, Azeotrope, Extractive Distillation, Entrainer, TAC. 
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Abstract: 

In the past decade, the effect of a methyl group on drug molecules has gained raising interest in 

medicinal chemistry. Recent research shows that the presence of methyl group enhances the 

pharmaceutical patency and specificity of the drugs and this effect is commonly known as the magic 

methyl effect. According to the literature, almost 70% of the commonly used drugs have one or more 

methyl groups present in it. Adding methyl group modifies many properties which are enhancing the 

half-life of the drug, increasing solubility, conformation effect, and boosting potency of a drug 

molecule. In this work, we present an enhanced transport property of methylated molecules compared 

to non-methylated molecules in presence of an aqueous solution of polymer (polyethylene oxide). 

Using molecular simulation, we have validated this observation. We demonstrate that the increase in 

diffusivity comes from the hydrophobic effect of the methyl group present in R6G. To compare our 

result, we have replaced the methyl groups in R6G with hydrogen and observed that the diffusivity of 

such molecules has much less diffusivity than the methylated molecule. We also show how the 

number of hydrogen bonds decreases significantly upon methylation of the molecule. These results 

explain how the presence of methyl group increases the diffusivity of small molecules in the semi-

dilute polymer solution. Detailed simulation results we discussed in the poster. 

Keywords: Magic-methyl, Molecular Dynamics, Diffusivity 
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APPLICATION OF NEURAL NETWORKS IN CHEMICAL PROCESSES (NN) 
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Genetic-Based Multi-Objective Optimization of Vinyl Acetate Monomer Process Using a Neural 

Network Approach 

Ali Asger 

Institute of Chemical Technology, Marathwada Campus, Jalna,Maharashtra 

*Presenting Author: che18aa.asger@stumarj.ictmumbai.edu.in 

Abstract: 

In recent times, there has been an increasing attention on carbon removal systems to achieve 

sustainability goals and work on the impeding threat of global warming. However, a concern for 

productivity within process systems in chemical industries has always been inherent. Therefore, 

optimality is sought after more so with increasing data and computational advancements. This 

research study was carried out to identify an optimal operating point for the vinyl acetate production 

process in terms of productivity and sustainability. To this end, a genetic-algorithm based 

methodology was applied to optimize the production process parameters. The performance of a plug 

flow reactor was optimized to maximise vinyl acetate production and minimize the production of 

carbon dioxide, in a multi-objective fashion. The important operative parameters investigated were 

pressure, temperature and length of reactor, for their effects on the vinyl acetate process. Further, the 

plug-flow reactor was modelled using a neural network model. The training data was generated using 

Aspen Plus simulations of the vinyl acetate process flowsheet over the ranges 5-8 atm for pressure, 

390-470 K for temperature and 7-13 m for length of reactor. A double-layer neural network was 

trained on the data with an MSE of 0.0021 and used as the fitness function for the genetic-based 

optimization.  The resultant pareto front from this optimization problem shows an optimal trade-off 

point at 391 K, 7.9 atm and 12.45 m. Using these results, design and control of process around these 

reactor operating parameters can be devised for economic and environmental decision-making. 

Keywords: Process Simulation, Neural Networks, Process Optimization, Genetic Algorithm 
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Abstract: 

Abstract Understanding G-protein Coupled Receptors Signaling Pathway and its Applications 

Apoorva Anshu Jha*, Dilip Kumar, Pravin Kumar Sachan and Brajesh Singh Department of 

Biochemical Engineering, School of Chemical Technology, HBTU, Kanpur-208002 Cell signaling 

utilizing G-protein coupled receptors (GPCR) takes place as a cyclic series of events. GPCR are the 

largest and most diverse groups of membrane receptors in eukaryotes. Receptor contains 7 

transmembrane domains, thus called serpentine receptor. To this receptor, a monomeric (Rab, Ras, 

Ran, Rho) or heterotrimeric (Gα, Gβ and Gγ subunits) G-protein is linked. Upon activation by a 

ligand, the GPCR undergoes a conformational change and becomes active. Active GPCR functions as 

guanine nucleotide exchange factor (GEF) and exchange of guanosine diphosphate (GDP) for 

guanosine triphosphate (GTP) occurs in Gα subunit resulting in activation of G-protein and other 

downstream effector molecules. This leads to the dissociation of Gβ/Gγ dimer from Gα. Both these 

moieties then become free to act upon their downstream effector molecules and thus initiate 
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intracellular signaling responses. G-protein has GTPase activity which is activated by GTPase 

activating protein (GAP) molecule (member of Regulator of G-protein signaling family), resulting in 

the inactivation of GPCR by the exchange of GTP for GDP. Application of GPCR can be seen in 

regulation of immune system, physiological and pathological conditions including cancer progression 

and metastasis and in regulation of cell cycle progression. High-resolution studies on structural and 

functional aspects of GPCR have provided the insights into the mechanisms at molecular level of its 

activation, deactivation and activity. Keywordss: Signaling, Guanosine Triphosphate, Applications 

*Corresponding Author: E-mail: 210201002@hbtu.ac.in, 7800870993  

Keywords:Signaling, Guanosine Triphosphate, Applications 
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Abstract: 

The rapid growth in population, industrialization and commercialization induces the water scarcity. 

The maintenance of good quality of water is essential for all living things and industrial processes. 

Based on the current scenario, water resources are getting polluted due to the day-to-day activities. 

The presence of heavy metals, dyes, and pesticides, all inorganic and organic materials, etc., are 

polluting the water bodies. 97% of the total water is available in the ocean. This sea water or saline 

water quality differs from normal surface water. In this work, detailed study on characteristics of 

saline water, conventional and advanced treatment methods were discussed.  Membrane separation 

process is one of the advanced treatment processes. In this study, Polyether sulfone (PES) membrane 

and PES+CaSiO 3 (replacement of 0.25%, 0.5%, 0.75% and 1% wt% of CaSiO 3 as modifying agent) 

membranes were prepared. Phase inversion method is used for the preparation of membrane. N-

methyl pyrolidone (NMP) was used as a solvent and Sodium Lauryl Sulphate (SLS) and water 

mixture were used as a non-solvent. The morphology analysis, pore size analysis, Pore volume, 

porosity, water uptake, crystallinity, contact angle and functional groups were determined by using 

Scanning Electron Microscopy (SEM), X-Ray Diffraction Techniques (XRD) and Fourier Transform 

Infra-Red Spectroscopy (FTIR) respectively. The performance analysis of the membranes showed the 

acceptable reduction in Total Suspended Solids (TSS), Biochemical Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), Total Dissolved Solids (TDS), hardness and chlorides etc. The 

results clearly show that the performance of the PES+CaSiO 3 membrane is good.  

Keywords: Treatment methods, Membrane process, Polymer, Ceramic, Mixed matrix membrane, 

Desalination 
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Abstract: 

In the current industrial scenario, distillation has emerged as one of the most crucial separation 

techniques for separating homogenous mixtures into useful end-products based on their boiling point 

difference or relative volatility. The humongous energy requirements of the process have become a 

matter of serious concern lately. The problem lies in optimal utilisation of energy that is to increase 

the exergy which will automatically cut down the energy requirements of the process. The most 

rudimentary technique that is often followed to lower down energy usage is by integrating the 

column’s bottom product heat with the feed. Though this brings about a significant reduction in the 

reboiler duty as the feed vaporization percentage increases, but it triggers an upward surge in the 

reflux ratio (from McCabe-Thiele Method) causing the condenser duty to rise. In this work, the 

scheme proposed for improvement is the splitting of the feed, preheating one and placing the two 

feeds at different stages in the column. This two-enthalpy feed with different enthalpies but same 

composition generates an additional driving force due to gradient in chemical potential that increases 

separation which aids in utilisation of the waste heat effectively. With this approach, efficiencies close 

to 100% can be achieved by splitting the feed and changing the thermal condition of a part of the feed. 

Apart from this, the use of two enthalpy feed has several advantages which has been discussed in the 

paper. Incorporating this strategy can help us achieve process intensification inside the refinery. 

Keywords: Distillation, Separation, Energy, Efficiency 
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Abstract: 

Several separation strategies have been developed to recover citric acid from low concentration 

aqueous solutions created by biotechnology. Reactive extraction is one of them and is a practical, 

affordable, and efficient process. Tri-n-Butyl Amine (TBA), dissolved in a variety of diluents 

including 1-Octanol and Methyl-Isobutyl-Ketone (MIBK), was used as an extractant in kinetic 

investigations on the reactive extraction of citric acid from diluted aqueous solutions. Experiments for 

kinetic investigations were conducted at room temperature and pressure. 1-Octanol exhibits maximum 

values when compared to MIBK in the presence of acid (0.1 to 0.3 N) and amine concentration (10% 

to 40%). The extraction was interpreted in terms of the distribution coefficient (KD) in the range of 

2.4 to 4.95 for TBA at 0.1 N and extraction efficiency is 70.6 to 83.2 for TBA. The differential 

evolution optimization technique was used to estimate the extraction parameters. Optimal value of 

Hatta number value, with TBA being a fast reaction and Enhancement factor for TBA were found to 

be 1.388 and 3.1 respectively for the reactive extraction of citric acid and 1-octanol.  

Keywords: Kinetics, Reactive Extraction, Citric Acid, Tri-n- Butyl Amine, 1-Octanol and Methyl-

iso-Butyl Ketone 
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Abstract: 

       There are numerous uses for the organic and holistic flower Rosa x damascena in food, fragrance, 

pharmaceutical, and other industries. The essential oil is extracted from such flowers using various 

techniques, including steam distillation, hydro distillation, solvent extraction, supercritical extraction, 

microwave extraction, etc. The extraction product has many components; it mainly depends on the 

method of extraction, cultivation, and other conditions. The solvent extraction process is utilized to 

provide a better yield, particularly when hexane is used as the solvent due to its simplicity in the 

removal and other beneficial environmental properties. The present study is interested in determining 

the effect of sonication time of such hexane solvent extraction of Rosa x damacena. The extraction 

was carried out in a sonication bath at different time conditions. The result of sonication time on 

extraction was determined by yield, appearance, fragrance, and type of components. The components 

present in the essential oil were further analysed using GC-MS.  

Keywords: Rosa x damacena, Sonication, Solvent Extraction 
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Abstract: 

This work concerns the Co-Polymerization of Methyl Methacrylates (MMA) and 

EthylHexylAcrylates (EHA) with a Diacrylate as a crosslinking agent monomer. Eco friendly 

Emulsion Polymerization technique was used for studies. The effect of Polymerization Parameters 

viz. comonomer concentration ratio, Percentage of Diacrylate, Initiator concentration, Nanofiller 

concentration was investigated. The FTIR was used to confirm the formation of cross linkable 

Polymer. The films of different Copolymers were prepared for studying of Swelling Properties.  

Keywords:Crosslinking, EmulsionPolymerization, Nanofillers, Acrylates 
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Abstract: 

Nanoemulsions, kinetically stable, isotropic with mean droplet size in the range of 20-200 nm, have 

gained much attention in various fields during the last few decades. Meat and meat products are 

excellent sources of essential nutrients with high-quality proteins, fat, and mineral. Lipid oxidation is 

a limiting factor in the quality and acceptability of meats and meat products. To overcome these 

problems in meat and meat products, nanoemulsions are used. This work determined the antioxidant 

and antimicrobial effect of thyme and lemon essential oil nanoemulsions enrobed on the air-fried 

meatball. The antioxidant effect was evaluated by peroxide and TBA value. Different frying times 

were done for the samples, and later the sample was enrobed with the nanoemulsion, and shelf life 

was studied. Compared with the control, the thyme and lemon NE had the best effect on TBARS, PV, 

and microbiology at the end of the storage period. The textural parameters like hardness, springiness, 

cohesiveness, chewiness, gumminess, and resilience decreased in all the samples with the increase in 

storage time. In control samples, log CFU/gm ranges from 5.823 to 6.760 but in thyme NE meatballs, 

air fried for 20 minutes showed better control in preventing the growth of mesophilic bacteria, and it 

ranged from 5.778 to 6.221. However, the sensory evaluation indicated that control samples were 

better in colour, flavour, texture, and overall acceptability. 

Keywords: Air-frying, Hydroperoxides, Lipid Oxidation, Meatballs, Nanoemulsion, Peroxide value 

 

 

PP/NT/121 

Microwave Assisted Synthesis Techniques for Metallic Nanoparticles: A Potential Tool  

MonishaSrivastava, Reena Singhal 

Harcourt Butler Technical University, Kanpur, Uttar Pradesh 

*Presenting Author: monishasrivastavapbh@gmail.com 

Abstract: 

This paper reviews the applications of microwave-assisted synthesis for nanoparticles. This is 

characterized by rapid and homogeneous heating in contrast to conventional heat-assisted synthesis 

[1]. It is an efficient wet-chemical approach that always have been proved to be the most versatile and 

effective route for finely tailor made or handmade nanocrystals having compositional and 

architectural complexity [2]. Microwave assisted synthesis method has been used for the convenient 

and facsimile synthesis of well-defined and transition core-shell metallic nanoparticles with tunable 

shell thickness [3]. Metallic nanoparticles such as Gold are synthesized at fine frequency of 5.8GHz 

for 7 and 15 mins by microwave assisted method. Core-shell nanoparticles of gold have also been 

synthesized in the presence of silver precursor by using microwave polyol method [4]. Desired 

properties such as shape and size of iron oxide (FeO) nanoparticles are obtained using microwave 

assisted synthesis technique. Specific applications, uses and advantages of dynamic microwave 

technique for synthesizing nanoparticles are discussed in details.  

Keywords: Metallic Nanoparticle, Microwave assisted synthesis, Core-Shell, Wet-Chemical 

Approach, Uniform shape. 
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Graphene and Its Derivatives: Their Role in Fight Against COVID-19 And Future Pandemics 
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*Presenting Author: areebashraf23@gmail.com 

Abstract: 

The COVID-19 outbreak has been the greatest catastrophe of this century for the humankind. With its 

emergence, the loopholes in the healthcare sector in treatment of highly infectious viruses have been 

highlighted. The lack of robust technologies that can facilitate detection, monitoring and protection 

from COVID-19 was observed. The extraordinary electrical, mechanical and other functional 

properties of graphene and its derivatives have paved the way for multiple applications in 

optoelectronics, material sciences and sensing. Hence, Graphene and its derivatives can be utilized to 

develop innovative and novel devices to combat COVID-19 and future pandemics. These derivatives 

can be effective in sensing of viruses and in continuous monitoring of COVID-19 like symptoms. 

They can also be involved in making of personal protective equipment (PPE) and potential filtration 

structures required to separate or degrade such highly infectious viruses. The recent possibilities 

shown by graphene-based materials has opened a new realm for tackling viral diseases such as 

COVID-19 and hence, can provide technological platforms for protection, detection and treatment of 

any future viral diseases. Herein, the most convincing strategies reported in literature on employing of 

graphene and its derivatives against COVID-19 pandemic and other kinds of highly infectious viruses 

are showcased. Further, the challenges regarding the fundamental design of such graphene-based 

technologies are discussed and suitable directions to improve are suggested. This research provides a 

holistic view of this wonder material in perspective to biomedical applications mainly in regards to 

highly infectious viruses. 

Keywords: Graphene, COVID-19, Future Viral Pandemics, Sensing, detection, Biomedical 

application 
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Abstract: 

Textile production is the rapidly growing industry in present days with dying as one of the most 

prominent operations involved. Dye removal is of great importance and recent applications using 

Green tea/Copper-Activated Carbon nano materials showed high dye adsorption ability. This work 

deals with the removal of acridine orange dye by using depleted green tea leaves and activated 

carbon, both in the form of nano sized particles combinedly as Green tea/Copper-Activated Carbon 

nanoparticles (Gt/Cu-AC np). These particles are characterized using SEM, XRD and FTIR analysis. 

The Experimental study for Adsorption of Acridine Orange Dye is carried out in batch process and 

concentration measurement is done by indirect measurement mode using UV Spectrophotometer at a 

wavelength of 400 nm range. Various parameters such as agitation time, agitation speed, Dosage of 

adsorbent (Gt/Cu-AC np), Initial concentration, and pH of acridine orange dye solution vs %Removal 

of acridine orange dye in solution is studied using plots, while maintaining other parameters constant 

when dealing with one. Using these plots different parameters are optimised to obtain 98% dye 

removal. Kinetics for acridine orange dye removal is studied and it is observed that the data best fits 
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into pseudo second order kinetics. Adsorption Isotherm studies are carried out using Langmuir, 

Freundlich, and Temkin Adsorption isotherms, and it is observed that the experimental data follows a 

more likely Freundlich Adsorption Isotherm model with maximum adsorption capacity of 95.43 mg of 

Acridine orange adsorbed per gram of Green tea/Copper-Activated Carbon nanoparticles. (Gt/Cu-AC 

np). 

Keywords:Adsorption,Acridine orange dye,Green tea/copper-activated carbon, nanoparticles (Gt/Cu-

AC np),Characterization,UV spectrophotometry 
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Abstract: 

Graphene oxide was made from graphite by Hummer’s method. This method is economical and easily 

controlled and a best approach for extensive production of GO. Fabrication of a nanofiltration 

membrane was done from a microfiltration membrane. The formation of grapheme oxide was 

confirmed by SEM, FTIR spectroscopy and XRD. SEM investigation indicated that graphene oxide 

fills the pores of microfiltration layer. The subsequent structure was portrayed by (XRD). FTIR shows 

the nearness of oxygen-containing down to earth groups. SA and HA antifouling operators were used 

to test the antifouling property of the film. The FRR values of GO nanoparticles are 84% for SA and 

90% for HA. 

Keywords: Hummers’ method, Graphene oxide, SEM, XRD, FTIR, Antifouling 
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Bioactive Peptides based Nanoparticles as Potential Nutraceuticals for Diabetes Therapy 
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Abstract: 

Diabetes mellitus (DM) is a metabolic disease associated with high mortality and reduced life 

expectancy. The alarming rise in the prevalence of diabetes is linked to several factors including 

sedentary lifestyle and unhealthy diet. Nutritional intervention and increased physical activity could 

significantly contribute to bringing this under control. Food-derived bioactive peptides and protein 

hydrolysates have been associated with numerous health benefits. Several peptides with antidiabetic 

potential have been associated with the decreased blood glucose level, improve insulin uptake and 

inhibit key enzymes involved in the development and progression of diabetes. Dietary proteins, from 

a wide range of food, are rich sources of antidiabetic peptides. Hence the current study isolated the 

peptides from dietary sources to develop nano particle-based nutraceuticals. understanding of the 

underlying molecular mechanisms of these peptides were studied which could help in the 

development of new nano peptide-based therapeutics. In the current study on food-derived bioactive 

peptides possessing antidiabetic activity were identified. The focus is on the effectiveness of these 

peptides as evidenced by in silico and in vitro studies. Finally, we discuss future prospects of peptide-

based drugs for the treatment of diabetes. 
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Keywords: Bioactive peptides; diabetes; dipeptidyl peptidase IV; food peptides; α-amylase; α-

glucosidase. 
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Abstract: 

Flexible and wearable sensors have gained significant attention in recent times for human health 

safety, environmental condition monitoring, and homeland security mainly because of their low-

power requirement and portability. Conducting Polymers such as Polyaniline (PANI), Polypyrrole 

(PPy), and Polythiophene (PTh) are being employed for the development of sensors and other 

electronic devices for their interesting electrical and mechanical properties. Among these conductive 

polymers, PANI has become more fascinating because of its easy process ability, environment 

stability, and requirement of cheap chemicals compared to its other counterparts. Further, the 

conductivity of the devices made of PANI can be manipulated by (i) using various dopants, (ii) 

varying the dopant concentration, and (iii) combining them with different additives such as metals, 

and semiconductors which helps the development of low-powered devices. Toxic gas detection in the 

environment appears to be one of the focus areas of modern sensor development. Gases emitted by 

natural and industrial processes can have long-term and immediate effects on human health. 

Therefore, the development of simple, low-cost, and wearable sensors is necessary for human health 

safety. Published literature suggested that a low-cost, low-power driven, small-size sensor fabrication 

is possible using PANI as a sensory element. Most of these chemiresistors have been fabricated on 

Si/SiO2 or ITO-coated glass substrates which are solid and not flexible. we report the synthesis of a 

PANI thin film on paper and fabrics through in-situ oxidative polymerization of aniline. A Whatman 

filter paper or a cotton cloth was used for the development of a flexible sensor. 

Keywords: Conducting Polymer, Gas Sensor, Polyaniline 
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Gingerol-Chitosan Nanoparticles Induces Caspase-Dependent Apoptosis and Prevents PMA-

Induced Proliferation in Colon Cancer Cells 
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Department of Biotechnology and Biochemical Engineering, Sree Chitra Thirunal College of 

Engineering, Thiruvananthapuram, Kerala, India 

*Presenting Author: 2001amritanair@gmail.com 

Abstract: 

 [6]-gingerol is a major bioactive component present in the medicinal plant, Ginger (Zingiber 

officinale). [6]-gingerol based nanosystem was evaluated in two human colon cancer cell lines (HT-

29) for its cytotoxic effect both by in-silico and in-vitro methods. The non-toxic nature of [6]-gingerol 

was confirmed by viability assays on rapidly dividing normal mouse colon cells. [6]-gingerol 

inhibited cell proliferation and induced apoptosis as evidenced by externalization of phosphatidyl 

serine in HT-29, while the normal colon cells were unaffected. Sensitivity to [6]-gingerol in cell lines 

was associated with activation of caspases 8, 9, 3 &7 and cleavage of PARP, which attests induction 

of apoptotic cell death. Mechanistically, [6]-gingerol down-regulated Phorbol Myristate Acetate 

(PMA) induced phosphorylation of ERK1/2 and JNK MAP kinases and activation of AP-1 
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transcription factor, but had only little effects on phosphorylation of p38 MAP kinase and activation 

of NF-kappa B. Additionally, it complemented the inhibitors of either ERK1/2 or JNK MAP kinase in 

bringing down the PMA-induced cell proliferation in SW-480 cells. In the current study the inhibition 

of ERK1/2/JNK/AP-1 pathway as a possible mechanism behind the anticancer as well as 

chemopreventive efficacy of [6]-gingerol based nanosystem against colon cancer. 

Keywords: Bioactive component; Nanosystem; in-silico; JNK MAP kinases; Caspases 
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Abstract: 

Deep venous thrombosis (DVT) is a common disorder with a significant mortality rate. Successful 

endovascular treatment of acute DVT is most likely to be achieved in patients with recently formed 

thrombus, (<10-14 days) with acute iliofemoral DVT. Endovascular treatment options include: 

Catheter-directed thrombolysis (CDT), pharmaco-mechanical catheter-directed thrombolysis (PCDT), 

percutaneous aspiration thrombectomy (PAT), vena cava filter protection, venous balloon dilatation 

and venous stent implantation. Oral anticoagulants are the most commonly used agents in the long-

term prophylaxis and treatment of arterial and venous thrombotic disorders. As new and expanded 

indications for their use, such as the prevention of recurrent myocardial infarction or the treatment of 

systemic embolism in atrial fibrillation, are developed, the use of oral anticoagulants is rising. Oral 

anticoagulants are used commonly for preventing venous thromboembolism following orthopedic 

surgery. In the current study coumarin based nano delivery system is designed and characterized as an 

anticoagulant therapy to prevent the expansion of the thrombus. Studies were carried out both in in-

silico and in-vitro systems. Further studies need to be carried out to deal with the practical aspects of 

the use of this nanosystem in thrombotic disorder management. 

Keywords: Endovascular treatment, coumarin, nano delivery system, in-silico method, in-vitro 

method. 
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Abstract: 

Researchers have been drawn to graphene because of its astounding thermal, mechanical, and 

electrical capabilities since scientists first discovered a single atom thick carbon layer organised in a 

honeycomb lattice structure in 2004. Graphene has been used in composite materials, nanoelectronics, 

energy storage devices, and several applications. Currently, a number of techniques have been 

proposed to make graphene, including chemical reduction of graphene oxide, chemical vapor 

deposition, micromechanical cleavage, and liquid phase exfoliation. Graphene prepared by the 

methods like CVD and chemical reduction of GO has some defects in their basal plane and 

micromechanical cleavage is not suited for large-scale production. Liquid phase exfoliation of 



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

325 
 

graphite using an ultrasonicator is demonstrated. Cationic surfactants are employed to reduce the 

aggregation because graphene has a hydrophobic nature. Different doses of cetyltrimethylammonium 

bromide (CTAB), Tween 80, and mixed/hybrid surfactants with different graphite loading (2.4, 5.0, 

and 10 mg/mL) are analysed. The solvent was glacial acetic acid. Transmission electron microscopy 

(TEM), scanning electron microscopy (SEM), and X-ray photoelectron spectroscopy (XPS) all 

ensures the formation of monolayers and a few stacked graphene sheets with flake sizes in the 

nanometer range. FTIR analysis confirm that there is C-C Sp2 hybridization present in the prepared 

graphene. This research is focused for the cost-effective mass production of graphene for the 

multifaced application such as fuel cell, printed electronics etc. 

Keywords: CTAB, Fuel cell, Graphene, Liquid phase exfoliation, Mixed surfactants, Sonication. 
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Abstract: 

Cobalt Ferrite (CoFe2O4) is a fascinating material because of its special qualities, including 

biocompatibility, a suitable catalyst, customizable shape and size, and non-hazardous nature. This 

material is widely used in industrial and medicinal settings for things like molecular imaging agents 

for magnetic resonance imaging (MRI), electronics, catalysis, and cancer therapy. It is employed 

industrially in a wide range of organic processes, including the oxidation of alcohol, coupling 

reactions, the synthesis of pyrrole and pyridines, and many more. In recent years, due to the vast 

applications of CoFe2O4, researchers have used this material such as sensing, wastewater treatment, 

biomedical applications, and electrochemical capacitance. This material is a great choice for sensing 

applications since it is biocompatible nature, a good catalyst and easily tunable nature of this material. 

The presence of multiple cation sites at a single location affects performance because cations come in 

a variety of chemical forms and oxidation states.  The ordered structure of cobalt ferrite has received 

relatively little attention up to this point in research. Our plan is to create an ordered cobalt ferrite 

structure with the help of mesoporous silica. By doing this, porous cobalt ferrite can be created, 

allowing for the measurement of dopamine in very low concentrations. We used cobalt ferrite to etch 

mesoporous material. Mesoporous silica materials have high surface area and well ordered structure 

which is key aspect of sensing. Because of its organized structure, which reveals a higher drug 

loading on the surface, cobalt ferrite can also be employed for controlled drug delivery.  

Keywords: Mesoporous material, Sensing, Cobalt Ferrite, Neurotransmitter 
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Development of Nano Enhanced Non-Edible Oil Based Phase Change Material for Thermal 

Energy Storage Applications 
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Abstract: 

The building envelope is a key element in providing adequate energy and thermal comfort 

performance to buildings. In this regard, improvement solutions are implemented in recent studies 

that focus on new techniques and methods. The main technique adopted here to identify modern and 

effective methods with a particular focus on phase change materials (PCMs). Incorporating PCMs 

with building construction materials is a booming technology, owing to their enhancement potential 

of storing and releasing heat during phase transition.  PCM is used as thermal energy storage (TES) 

system nowadays. PCMs derived from renewable sources are attracting many researchers instead of 

non-renewable resources, because of their non-toxic, less flammability, and high chemical stability 

nature. Non-edible oil such as Karanja oil, which is less costly and abundantly available, tiny portion 

of it is utilized in industries, etc., and the rest is discharged. Hence, this can be a promising feedstock 

for PCM synthesis. The proposed proposal aims to build a prototype house model using a developed 

Bio-composite PCM. The process will utilize non-edible oil for the preparation of PCM using a 

greener process. Bio-based phase change materials (Bio-PCM) were synthesized from Karanja oil via 

two-step transesterification and hydrogenation reactions. Biocomposite phase change material was 

prepared by incorporating Bio-PCM with Expanded graphite (EG) and silver nano-metal particles to 

improve the thermal conductivity. The characterizations will be performed by GCMS, TGA, DSC, 

etc. Further, the developed material will be tested in the laboratory. 

Keywords: Phase change material, Bio-composite PCM, Expanded Graphite, Silver nano-metal 

particle. 
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Abstract: 

Nanotechnology is a forefront technology having extensive applications in the areas of biomedical 

fields, optics, electronics, chemical industries, defense etc. Nanoparticles are the center of attention 

for the scientific community because of their large surface to volume ratio and their extremely small 

size (nm) due to which their physical and chemical properties are altered. There are many methods for 

the synthesis of nanoparticles but several nanoparticles possess toxicity therefore development of 

clean, non-toxic, biocompatible and eco-friendly methods for synthesis of nanoparticles deserves 

recognition which brings green synthesis of nanoparticles in picture. Green synthesized nanoparticles 

are eco-friendly, non-toxic as well as cost effective. Silver nanoparticles are one of the most vital and 

captivating nanomaterials among many metallic nanoparticles comprising unique properties (e.g., size 
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and shape depending on optical, electrical and magnetic properties). The properties of silver 

nanoparticles can be incorporated in wide applications of biomedical fields such as their efficacy 

against microbes, anti-inflammatory effects, wound healing ability, disinfection and cleaning 

properties. The characterization techniques used for AgNps are FTIR, UV-vis, SEM, AFM etc. 

Keywords: Biomedical, Cleaning agent, Green synthesis, Microbial applications, Silver 

nanoparticles. 
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Abstract: 

Growing population, industrial development, improperly managed domestic and agricultural practices 

contribute to water pollution and drinking shortage. Hence efficient water purification technologies 

are needed. Nanocellulose based nanomaterials play an important role in purification of effluents 

originated from different sources. Nontoxic, biodegradable, biocompatible, and renewable nature of 

nanocellulose as compared to their non-biological counterparts drive more utilization of it. Cellulose 

derived nanocellulose is the most abundant natural polymer that delivers eco-friendly applications of 

it. Low chemical and physical stability and poor hydrophilicity of cellulose, which lowers its 

absorption capacity has prompted the researchers to look at ways of the conversion of cellulose into 

nanosized cellulose as it enhances the adsorption capabilities. Nanocellulose consists of hydroxyl 

groups that make it a good candidate for the binding of different contaminants such as heavy metals, 

pharmaceuticals and dyes. Nanocellulosic materials have been used in desalination as well. 

Nanocrystalline cellulose, nanofibrillated cellulose, and bacterial nanocellulose have shown their 

application in water purification. Processes such as flocculation, sorption, catalytic degradation, 

membrane filtration, and disinfection have been explored where several surface-modified 

nanocellulose and nanocellulose incorporated composites are utilized in water purification. Acrylic 

acid grafted cellulose nanocrystal adsorbents are used for removal of heavy metals from water. 

Magnetic cellulose nanocrystals derived composites have been developed for the removal of lead 

from contaminated water. Nanocellulose in the form of carboxy cellulose nanofibers has been used 

for the adsorption of cadmium from water. In this work, we examine the potential of nanocellulose in 

diverse water purification technologies.   

Keywords: Adsorption, Hydrophilicity, Hydroxyl groups, Nanocellulose, Water Purification. 
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Abstract: 

An increase in the research on manufacturing composite and various techniques involved in preparing 

them allows automotive companies to use this fiber reinforced composite for various parts like 

interior structural components, seat fillers, seat backs, interior panels. Agricultural waste which is the 

most available renewable resource has significant potential for the preparation of cellulose nanofiber. 

The Durable plastic will made by developing formulation and compounding technique through 
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extrusion and injection molding of natural fibers with thermoplastic polymers to prepare light-

weighted and low-cost durable automotive parts. The light weighted automotive parts reduces the 

emission of CO2 by increasing the fuel efficiency and product cost as compared to conventional 

petroleum-based plastics used in automotive parts. Acid hydrolysis with 72 % concentration gave the 

yield of 40 % with desired particle size distribution (diameter = 20-40 nm, length = 50-120 nm) and 

88.09 % of crystallinity index (CrI). The characteristic absorption bands of cellulose at 3377, 2899, 

1642 cm-1 were significantly strengthened from the paddy waste fiber to hydrolyzed CNF, due to 

increase in the cellulose content. The fiber reinforced polymer (PP) composite (20/80 fiber to PP 

ratio) achieved a tensile strength of 37.54 MPa with young’s modulus of 898 MPa. The flexural 

strength and flexural modulus of composite are 61 MPa, 2924 MPa respectively.  The water uptake 

capacity of composite is 8.94 %. The composite (20/80 fiber to PP ratio) has observed that the 

mechanical properties is comparable with conventional polymer, light weighted, increased 

sustainability and reduces environmental impact.  

Keywords: Agri-waste, Cellulose extraction, Acid hydrolysis, Cellulose Nanofiber, Mechanical 

Operation, Polymer Composite. 
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Abstract: 

Multipurpose dispersants play a very vital role in suspension stability of nanoparticles. It is mandatory 

to design and synthesize a suitable dispersant for nanoparticle suspension. Nano particles are usually 

stabilized through the absorption of a layer of dispersant around the nanoparticle surface forming a 

micelle like structure. The formation of appropriate thickness of micelle is critical for stabilization of 

nanoparticles. An ambient thickness of micelle causes proper isolation of the nanoparticles and 

prevents nanoparticles to agglomerate whereas a high thickness leads to excessive isolation and a 

lover thickness induces to the particle accumulation. During the last decades amphoteric dispersants 

have drawn a great consideration in the area of nanoparticle stabilization due to their special physical 

and chemical characteristics. The present work encompasses various methods of synthesis of 

amphoteric dispersents and their application in the stability of nano particle stabilization. 

Keywords: Dispersants, Nanoparticles, Amphoteric, Suspension 
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IOT Based Ammonia Sensing Device 
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Abstract: 

Gas sensors are devices that help us to understand the concentration of gas in the environment and the 

natural state of its movement. Gas sensors reveal the concentration of gas in the environment and the 

nature of the gas composition with electrical signals and can provide its change. There is high-risk 

factors involved in industries which use hazardous gases in large quantities for their various 

processes. People may not identify or monitor the leakage of these gases at a regular basis before it 

goes out of hand. There is a need for sensors to continuously monitor the leakages and alert the users 
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on the possible hazard. Especially in colder climates, it is important to monitor levels of harmful gases 

in the winter months. Casualties result every year from ammonia poisoning, typically while using 

fuel-burning equipment and tools in confined spaces that lack proper ventilation. When windows and 

doors are shut to keep out cold air, ammonia can easily build up to dangerous concentrations, 

especially in those industries that generate a lot of dangerous gases. That’s why it is important to 

install gas detector in workplace to avoid accident. This poster gives the solution to reduce the risk 

factors in isolated areas having large gas installations by detecting and displaying the leakages on a 

continuous basis. This poster gives an economical and efficient method to reduce leakage risk by 

using latest IOT technologies and monitoring anywhere in the web. 

Keywords: Gas sensor, MQ137 sensor device, Ammonia, IOT (Internet of Things), Arduino uno. 
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Abstract: 

Plastics not only give comfort and convenience to human being but also provides an adverse effect on 

the environment and deteriorate the health of not only human beings but also animals, plants, and 

surroundings. Global plastic production was estimated and calculated to be 367 million metric tons in 

2020 and around 400 million tonnes of waste plastic produced per annum all around the world [1]. By 

seeing this production of waste plastic, we can realize that the utilization of waste plastic is very 

necessary nowadays and also in the future. There are very old, traditional, and innovative methods of 

utilization of waste plastic and these methods are very helpful for the utilization of waste plastic. 

Traditionally waste plastic is utilized after reprocessing using mechanical, thermal, and chemical 

recycling routes. Waste plastic is also used as a solid fuel in the incineration process for waste-to-

energy generation the most trending technology/ innovative method for utilization of waste plastic is 

when recycling meets with artificial intelligence [2], a recently developed robotic system that detects 

packaging details such as logos and images. More recently Colgate (as a brand product of HUL for 

toothpaste) has come up with new recyclable material made with High-Density Polyethylene (HDPE), 

the “No. 2” plastic used and the technology of 3-D printing has been considered [3]. The result shows 

that the utilization of waste plastic can be done securely by innovative methods of technology 

Keywords: Plastic Waste, Recycling, Utilization, Household waste plastic. 
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Pyrolysis – Inline Steam Reforming of Covid generated PPE-Kit Waste as a Potential Method 

for Hydrogen Production  

Syed Mohammed Razak, Karan Sharma, Vineet Aniya, Chandan Kumar, Naresh Kathula 
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Hyderabad, Telangana   

*Presenting Author: syedkhan124@gmail.com 

Abstract: 

Pyrolysis – Inline Steam Reforming of Covid generated PPE-Kit waste as a Potential Method for 

Hydrogen Production  

Keywords: Covid, Personal Protective Equipment Kits, Catalytic pyrolysis, Steam Reforming, 

Design of experiments (DOE), Hydrogen. 
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Utilization of Plastic and Polymer Waste  
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Abstract: 

Utilization of plastic and polymer waste the study area is utilization of plastic and polymer waste. In 

this paper it has been tried to explain how disposal of plastic and polymer waste needs to be reused. 

Plastic, a highly useful and convenient material, ever since its inception over 110 years ago, has 

become one of the most useful and versatile material of interest in material science with a wide range 

of applications. Its uses can be seen from agriculture, medical industry, furniture industry, coating, 

and wiring to packaging films, IV bags, and containers and are more likely to increase with the 

ongoing worldwide developments in the plastic industry. However, these particular properties that 

make plastic useful have also made it into one of the world’s greatest environmental problems. Used 

plastic polymer is one of the major wastes in the developed countries like India. India is spending a 

lot of money each year to process solid wastes in land filling which are not biodegradable and can be 

a threat to the environment in the long run. Keywordss: solid waste, plastic polymer, biodegradable.   

Keywords: Solid waste, plastic polymer, biodegradable  
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Studies on Biogas from Kitchen Waste 
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Abstract: 

 Due to the increasing demand for fossil fuels and environmental threat, a number of renewable 

sources of energy have been studied. Considering the present scenario there is a peak demand for 

energy in our country. An attempt is made to assess the suitability alternate fuel like Biogas 

production from kitchen waste It is produced when bacteria degrade organic matter in the absence of 

air. Biogas contains around 55-65% of methane, 30-40% carbon dioxide The biogas yields have been 

determined using batch anaerobic thermophilic digestion tests for a period of 90 days. Characteristic 
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oscillation was observed in the rate of methane production, which may be due to the presence of 

methylotroph population in the sludge, which uses methane as a carbon source for their growth. The 

total biogas generated in the system over the experimental period was the sum of methane and carbon 

dioxide. Anaerobic digestion is a microbial process for production of biogas, which consist of 

Primarily methane (CH4) & carbon dioxide (CO2). Biogas can be used as energy source and also for 

numerous purposes. The continuously-fed digester requires addition of sodium hydroxide (NaOH) to 

maintain the alkalinity and pH to 7. A combination of these mixed inoculum was used for biogas 

production at 37°C in laboratory (small scale) reactor (20L capacity) In our study, the production of 

biogas and methane is done from the starch-rich and sugary material and is determined at laboratory 

scale using the simple digesters. 

Keywords: Biogas; Kitchen waste; anaerobic digestion; fermentation ; 
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Current State, Future Possibilities, and Essential Technologies for Renewable Energy Resources 
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Abstract: 

Despite the critical need for access to affordable, reliable sources of electric power, the high price and 

limited availability of fossil fuels and the need to minimize greenhouse gas emissions have made 

renewable resources desirable in global energy-based economies. Renewable energy resources have 

the potential to far outstripping the world's energy demand; as a result, they will make up a significant 

portion of the potential global energy portfolio, with many countries now focusing on expanding their 

renewable energy infrastructure. The paper details the existing applications of renewable energy 

sources, the scientific advances that will enhance their usage, the potential applications, and the 

prospects for their adoption. In addition to this, the paper demonstrates the influence of power 

electronics and smart grid technologies that have the potential to make it possible for a proportional 

share of renewable energy resources. 

Keywords: Biomass, fossil fuel, renewable energy, smart grid technologies 
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Non-Conventional Photocatalytic Applications of CusAnd Improving Its Performance Using 

Dopants and Nanocomposite Formation: A Review 
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Abstract: 

Technological advancements have led to an exponential growth in industrialization, leading to a rapid 

depletion in natural resources for the present and future generations. Therefore, it is essential to shift 

towards the use of renewable resources. Photo-catalysis: a technique that uses a renewable source 

(light) for accelerating the photoreaction by generating short-lived chemical species with a high 

oxidation power has emerged as a suitable method. Numerous visible-light-driven metal-based 

semiconductor compounds, such as metal sulphide’s, oxides, and nitrides, have been developed in an 

effort to effectively exploit the energy available in the solar spectrum for various applications. Copper 

sulfide (CuS), a binary inorganic metal chalcogenide having general formula CuxSy, is a p-type 

semiconductor that has sparked great scientific interest owing to its promising properties like high 

electrical conductivity, strong redox activity low electronegativity, distinctive crystal shapes, high 
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specific capacity, and cheap manufacturing costs. The interesting feature of CuxSy, is that the 

stoichiometry of the product can be tuned to a specific application. However, disadvantages like high 

recombination rate, low photo-stability have restricted its applications. Therefore, scientists around 

the globe are currently focusing on increasing its efficacy. In the present day, works on CuS / 

conjugated CuS and its applications in the construction of photovoltaic cells, hydrogen evolution, 

supercapacitors, biodegradable packaging film and sensors have increased. Present review focusses 

such recent applications of CuS, doped CuS, and CuS-based nanocomposites. In this review, we first 

address the structural properties of the different CuxSy, phases and its structures followed by detailed 

discussion on applications. 

Keywords: Photocatalysis, Copper sulfide (CuS), Hydrogen evolution, sensors, food packaging, 

super capacitors. 
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Recycling of Cooking Oil to Get Biofuel and Glycerin 
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Abstract: 

The majority of people are migrating from conventional automobiles to electric vehicles since they 

are more user-friendly and environmentally beneficial. However, the lithium-ion battery, which is 

used in e-vehicle, causes an indirect pollution to the environment. The manufacturing and disposal 

processes for lithium-ion batteries have a negative influence on the environment. The use of biofuels 

in BS VI vehicles following a specific purification procedure will be cost-effective for changing 

gasoline, diesel, and electric vehicles. By lowering CO2 emissions, it will reduce fuel consumption of 

the vehicle in accordance with BS VI requirements. Reusing used cooking oil in the creation of 

biofuels can improve new energy industry development while also lowering concerns about food 

safety. A significant issue that hinders the development of biofuels is a lack of raw resources. Using 

technological processing, used cooking oil, a specific type of fat, can be converted into biofuels. 

Waste oil and fat can be converted into biofuel primarily through two techniques: solvent extraction 

and thermochemical processes. Essentially, we end up with ethanol as primary product and glycerin 

as a waste product that may be used to make soap. To reduce pollution, we can use bioethanol instead 

of gasoline or diesel in BS VI automobiles. In 2019–2020, our government passed a law requiring 5% 

ethanol in gasoline. Additionally, it rose to 10% in 2020–2021. Currently, 20% of ethanol is blended 

with gasoline. Our government had set a goal of blending 50% ethanol with gasoline by 2030, 

however it has now been delayed until 2025. 

Keywords: e-vehicles, Biofuel, Bioethanol, Glycerin, Recycling 
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Abstract: 

Worldwide technological advancement and economic development contribute to the rise of global 

energy demand.  Since fossil fuels provide more than 80% of the energy requirement, releasing 

greenhouse gases creates a severe environmental concern over global warming. Therefore, hydrogen 

is a promising energy carrier due to its high calorific value compared with fossil fuel. Bio-oil derived 

from biomass plays a vital role in the global economy in producing hydrogen. There are different 

reforming techniques still; steam reforming of ethanol is a renewable and cheap technology for 

hydrogen generation due to its high yield and low coke formation. The catalyst plays a crucial role 

during the steam reforming of ethanol. Nickel metal shows good performance towards hydrogen 

generation due to its high activity of breaking C-C and C-O bonds, enhancing the water gas shift 

reaction, hydrogen selectivity, and conversion.  In the present study, steam reforming was conducted 

in a fixed-bed reactor. The lanthanum-modified nickel base catalyst was prepared by co-precipitation 

and incipient wetness impregnation method. Magnesium oxide was used as catalyst support. The 

lanthanum increases the surface area of the catalyst and hydrogen yield due to the crystal size 

reduction. The intense interaction between nickel oxide and magnesium oxide reduces the particle 

size of nickel oxide, increasing its activity. The prepared catalyst was characterized by different 

techniques such as FESEM, HRTEM, XRD, BET, and TPR. The catalyst activity was operated at a 

temperature range of 650-750oC under atmospheric pressure. The ethanol water molar ratio was taken 

as 1:9  

Keywords: Ethanol Steam reforming, Hydrogen, Catalyst Characterization, La-Ni/ MgO 
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Abstract: 

The water-splitting process offers the purest form of H2 among all the possible ways of hydrogen 

production. The hydrogen is generated on the cathode while at the anode corresponding oxygen 

evolution reaction (OER) occurs. OER with four electron transfer compared to two electron transfer 

for hydrogen evolution reaction (HER) makes the anodic reaction as a rate determining step for water 

electrolysis. Also, the water electrolysis requires highly pure water as a feed but this will not be a 

sustainable solution for commercial-scale H2 production. Therefore, seawater can be considered as a 

potential reservoir for future H2 production. The current challenges in seawater electrolysis lie with 

the chlorine evolution reaction (CER) at anode along with the OER. The thermodynamics favours the 

OER; however, CER with two electron transfer is kinetically favoured. The OER competing reactions 

at anode can cause electrode corrosion and release environmental toxic gas. So far, precious noble 

metal catalysts such as Ruthenium and Iridium-based oxides have been used as a benchmarked 

catalyst for seawater electrolysis, but their high cost and several bottlenecks associated with seawater 

limits their commercialization. To replace these precious catalysts, researchers have adopted a few 
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strategies to utilize non-precious metal oxides, their structure, and material properties to replace Ru- 

and Ir- based catalyst.    The poster will focus on comprehensive insight into the fundamentals and 

mechanism of seawater electrolysis. We will also cover the various strategies adopted, rational design 

criteria of electrocatalysts, and the optimum operating conditions.  

Keywords: Hydrogen Production, Electrocatalyic
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Process Safety and Hazard Management  
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Abstract: 

Process Safety and Hazard Management Aarti Ambhure, Niranjan Tarange and R.W. Gaikwad 

Department of Chemical Engineering MGM’s Jawaharlal Nehru Engineering College, Aurangabad, 

India, 431003 ABSTRACT Safety Management system to managing safety risk and assuring the 

effectiveness of safety risk controls. It includes systematic procedures, practices, and policies for the 

management of safety risk. Hazard recognition and the accurate perception of safety risk are 

fundamental to the success of any safety program. When hazards remain unrecognized, or the 

associated safety risk is underestimated, the likelihood of catastrophic and unexpected injuries 

dramatically increase. Safety management is managing business activities and applying principles, 

frameworks and processes to help prevent accidents and injuries and minimise overall risk. It also 

includes training employees in accident prevention, accident response, emergency preparedness, and 

the use of protective clothing and equipment.   

Keywords: Safety, Risk Management, Hazards, catastrophic, Prevention.  
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Abstract: 

Sanitary organic napkins are reaching the tremendous response in the modern society. Women are 

also aware to use these types of organic napkins now a days, but due to cost measures its impossible 

to reach each and every woman. Here our motive is to reach the organic napkins to every woman in 

low cost. The previous records of this organic sanitary napkins include production of biodegradable 

sanitary napkins using the fiber combination like corn starch with bamboo fiber, corn husk alone used 

as absorbent layer, bananafiber alone used as a absorbent layer and most probably cotton is the major 

absorbent layer in organic sanitary napkins. In case of using inorganic and artificial sanitary women 

have undergone a several health issues and sometime leads to cervical cancer problems. Preference of 

organic napkin concept is mainly because of to avoid plastic, other harmful chemical and help the 

women to overcome issues. The disposing of the napkins is also very easy because they are eco-

friendly decomposer. Recently, natural resources are gaining attention in solving the problems faced 

by the people around the world. This study proved that the replacement of non-degradable material 

with the biodegradable material for developing hygienic feminine products is ecofriendly and cost 

effective. Use of natural material in napkins will be cost effective and it can be affordable by the 

lower income people. Using this technology, we can find a suitable solution to make the world better 

for future generation. 

Keywords:cornhuskfiber, banana fiber, biodegradable, organic sanitary napkins 
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Abstract: 

Soil and water are the greatest natural resources gifted to mankind. Our country basically depends 

upon agriculture;thus, it becomes more important to study, analyze and effectively manage soil and 

water. Soil being the basic need for the plant to stand and grow and water becomes like liteline to the 

plant in view of this A strong importance has been attached for soil and water. In this present paper 

the various methods employed for the analysis of soil are given. Objectives of present work are to 

estimate the available Nutrient status, to determine the accurate dose of nutrient to be applied for a 

particular soil to avoid excessive fertilizer and Bring down the fertilizer expenditure. And also 

determines the presence or absence of abnormal conditions such salinity, alkalinity or acidity and 

suggest the reclamanation. To bring awareness about the importance of soil and water testing among 

the farming community for increased yield and decrease the cost of cultivation. The soil testing 

programme involves collection of soil samples, Chemical Analysis of samples, Calibration and 

Interpetation of the results of Chemical Analysis, Recommendations. The Physical Parameters, 

effervescence, Soil Texture are examined. Soil and water are to be saved safely as environmental 

health is depends on them. Agriculture id the heart of the Life. 

Keywords: Soil, Water, Fertilizer, Nutrients status, salinity, acidity. 
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Abstract: 

The purpose of the current study is to assess the groundwater water quality for heavy metals, viz, Al, 

As, Ba, B, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Pb, Zn, Se, U, V., and Hydro-geochemistry in 

Groundwater in and around Kakinada smart city, Kakinada District, A.P.  This study aimed to better 

understand the effects of anthropogenic activities, such as agricultural activities, industrialization, and 

urbanisation, on ground water quality where this source is being used for drinking water. A field 

survey has been conducted in and around Kakinada smart city in the month of June 2022 and a total of 

22 groundwater samples were collected from various locations in study area at some specific 

locations. These samples were then analysed as per the standard procedures and characterized for 

chemical and metal toxicity to determine their effects on ground water quality. The chemical analysis 

Ion Balance Error (IBE) found to be within ± 10%. The analysis of 22 groundwater samples showed 

that the hydro geochemistry and heavy metal concentrations are within acceptable ranges for drinking 

water regulations. However, only Arsenic (Maximum: 12 ppb), Iron (Maximum: 634 ppb), 

Manganese (Maximum: 1833 ppb), and total hardness (Maximum: 788 mg/L) are found to be higher 

concentrations (more than the prescribed drinking water limits of BIS (2012)) in groundwater at 

certain locations. The study findings would be valuable to the Municipal Corporation as well as the 
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Andhra Pradesh Rural Water Supply and Sanitation Department to look after these contaminants and 

to plan for preventive measures 

Keywords: Ground Water, Anthropogenic contaminants, Heavy Metals 
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Abstract: 

This study shows the leading and lagging indicators of safety and evaluates the effectiveness of a 

safety management system to prevent accidents. Most of the accident data only illustrate half the story 

because it ignores the potentially influential factors such as changes to work type, hazards or exposure 

periods. Many of the factors that are potentially influencing performance are non-OSH information 

and much of this data is stored in different business systems or external sources. Advancements in 

data science enable us to access and mine different sources of information at speeds and methods 

which were not previously possible. OSH has many different types of data but much of it is textual, 

such as an individual's description of what happened. Analytics can be used to identify factors that 

drive workplace incidents and predict accidents to develop effective prevention strategies. Depending 

on the information that is processed, several results can be formed for a question. Improved analytical 

techniques enable other variables such as productivity, weather, or scheduling to identify system-

related factors that could be influencing performance, which in turn evaluate the reliability of the 

safety system which is being followed.  

Keywords: Industrial Safety, Data Analytics, Risk Assessment, Accident Prevention, Safety 

Management System. 
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Abstract: 

All accidents are preventable under any circumstances. The human factors play a major role in the 

Industrial sector as they take part in minimizing the accidents that are supposed to be a key role in the 

safety culture development. The safety behavior plays a major factor as it measures the unsafe act and 

unsafe behavior. The SHE member and team are part of the organizational structure to bring the 

various departments to come together interlink to support one another to develop the safety culture. 

SHE is not an island within a corporation but part of the production, operational process, commercial 

activity, supply chain to design and development of product to logistics, market and customers. The 

behavior of an individual or group play a major role to an extent slightly make difference in the 

development of a safety culture. The understanding of the Bradley’s curve to measure the people’s 

occupancy in the four stages of the curve. The four stages are reactive, dependent, independent and 

interdependent. 

Keywords: Accidents, Unsafe act, Unsafe behavior, Safety culture, Bradley’s curve 
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Abstract: 

Piping is an essential element of transportation in the petroleum and petrochemical industries. Surge 

analysis is one of the primary testings of pressure changes in the pipeline that can lead to the failure or 

rupture of the pipeline. Essentially surge analysis is done to prevent the mishap due to pressure 

fluctuations. Surge analysis is followed for the safety prediction of any pipeline against rupture due to 

surge pressure. The current study reports the case study for surge analysis of a jetty pipeline of 

approx. 3.5km that carries chemicals from the jetty to the storage tank. The pipeline analysis was 

carried out using PIPENET Transient module version 1.11. The study includes the effect of various 

factors like joints, elevations, fittings, and support in the pipeline. The surge analysis for the 16-inch 

Mono-Ethylene Glycol (MEG) pipeline and the 18-inch Propane product pipeline is done in the study. 

The surge analysis of the pipeline was carried out based on the existing data for the valve at the jetty 

area and the storage tank. Multiple cases when the storage tank is full or empty, and valve opening 

impact on the surge pressure are also studied. Mitigation procedures for maximum surge pressures 

were applied to decrease the surge pressure within the allowed pressures for the selected product 

pipelines. Recommendations are given based on case-to-case basis. 

Keywords: Surge Analysis, PIPENET, Pipe Safety, Transient Study, Piping 
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Abstract: 

Milk is a vital source of nutrients for human consumption as it is rich in minerals and vitamins. The 

major portion of milk produced from cows goes to human consumption of all levels from infants, 

teens, and adults to older humans irrespective of gender, male or female. As consumption is large 

across all levels of humans, adulteration has become common with the objective to enhance nutrients, 

self-life and increase revenue. However, the presence of excess amounts of adulterants in milk can 

cause adverse effects on consumers, leading to serious health hazards. Hence there is a need to detect 

the adulterants in the milk at earlier stage. The adulterants in the milk are generally detected using 

sophisticated methods such as HPLC, GC MS, ELISA etc. These methods require trained personnel, 

costly reagents and more footprint areas with higher investments. Again, these methods may not be 

employed easily whenever and wherever and by whomever, we want due to the constraints as 

mentioned above. Recently, the lab-on-paper for on-the-spot detection of adulterants has received 

great attention worldwide as it is light-weight, portable, requires less trained personnel, low volume of 

reagents, less investment and affordable, ease of access to all the common people around the world. It 

is observed that limited work is published on the detection of adulterants in food samples using lab-

on-a-paper. Therefore, in this work, we focussed on an intensive and systematic review of the 

literature published on the detection of adulterants in milk. Also, we present the experimental 

methods, and the qualitative and quantitative detection of milk adulterants using lab-on-a-paper. 
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Keywords: Milk adulterants, detection techniques, lab-on-a-paper, qualitative and quantitative 

analysis. 
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Abstract: 

Leather industry waste, such as chrome-containing leather trimmings (CCLT), pelt, etc., can be a 

potential source of high fibrous protein, i.e., collagen. Collagen is the most abundant structural protein 

which forms various connective tissues in the body [1]. Therefore, the extraction of collagen from 

leather industry waste can strengthen multiple industries such as cosmetics, pharmaceuticals, foods, 

tissue engineering, etc. In this study, the leather waste collected from leather tanneries near Kanpur, 

Uttar Pradesh, India, is used for the extraction of collagen by using the acidification technique [2]. In 

this method, CCLT was dechromed with the concentrated H2SO4 followed by treatment with HCl, 

ethanol, and ethylene di-amine tetra acetic acid (EDTA), as shown in Figure 1. Then further, the 

dechromed leather waste resulted in the formation of collagen fibrils. These collage fibrils are 

followed by ball milling to obtain collagen power. The collagen powder will be further analysed by 

H-NMR, XRD, FESEM, FTIR, etc. Various parameters such as time, the concentration of acid, 

stirring speed, and the addition of aluminum alloy will be optimized to obtain the maximum collagen 

extraction. The addition of aluminum will further increase the toughness and flexibility of the 

collagen. 

Keywords: Leather industry waste, Extraction, Collagen Fibril 
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Abstract: 

Due to rapid increase in the population, affordability and change in life style of the people waste 

generation in India is increasing heavily.  Solid Waste Management (SWM) is one of the major 

concerns for healthy and livable environment in Indian cities. Improper management of Municipal 

solid waste management (MSWM) causes hazards to inhabitants. Various studies reveal that about 

90% of MSWM is disposed of unscientifically in open dumps and landfills, creating problems to 

public Health and the Environment. In this study, an attempt has been made for comprehensive review 

of characterization, quantification, collection, transportation, treatment and disposal of waste.  

Selection of suitable technologies based on the quantum and quality of MSW generated. The study 

pertaining to establishment of Integrated Municipal Solid Waste Management at EPTRI campus to 

demonstrate the zero-waste disposal concept for circular economy.  This aids to evaluate the benefits 

and shortfalls of various technologies in implementation of waste management.  

Keywords: Municipal Solid Waste, Waste Characterization, Landfilling, Circular Economy. 
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Life Cycle Assessment of Waste Management Options:  Case Study of Hyderabad  

Shaik Asmathbasha, M. Kalyan kumar, Anand Bohra 

Jawaharlal Nehru Technological University, Ananthapuramu, Andhra pradesh 

*Presenting Author: skasmath45@gmail.com 

Abstract: 

Municipal Solid Waste Management (MSWM) is a critical element towards sustainable metropolitan 

development, comprises segregation, storage, collection, relocation, processing and disposal of solid 

waste. In this work, the MSW Management of Hyderabad city is selected for a case study. Hyderabad 

is a well urbanizing city and on the other side have some improper MSW Management i.e., open 

dumping that causes problems to public health and environment, segregation and material recovery 

facility process are not doing well. Life Cycle Assessment (LCA) is an environment management 

analytical tool used for assessing the impacts. LCA consists of four steps: Goal and define scope, Life 

cycle inventory, Life cycle impact assessment and Life cycle interpretation. The system boundary is 

an important aspect of the study, and it must be precisely defined to ensure that environmental credits 

for energy and material recovery are correctly evaluated and MSW transportation, composting, 

refused derived fuel, incineration, and landfill, as well as recycling, are all considered within the 

system limits. By using LCA, the environmental effects of waste management have been evaluated in 

five classes which include Global Warming Potential, Acidification Potential, Eutrophication 

Potential, Human Toxicity Potential, Photochemical Ozone formation potential impacts. 

Keywords: Municipal Solid Waste Management, Life cycle inventory, Hyderabad, Life Cycle 

Assessment 
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Solid Waste Management  

Kokkerapalli Sai Deeksha Reddy 

Jawaharlal Nehru Technological University, Anantapuram, Andhra Pradesh  

*Presenting Author: deekshakokkerapalli4303@gmail.com 

Abstract: 

The study area is solid waste management. In this paper it has been tried to explain as how solid waste 

needs to be disposed which in others words can be called as “solid waste management”. The growth 

of population at a faster rate, lack of education, social irresponsibility, industrialization, urbanization, 

insufficient funding in both rural and urban areas has polluted the environment to a great extent. 

Waste management or disposal includes the process and actions required to manage waste from its 

inception to its final disposal. Waste management deals with all types of waste include industrial, 

biological, household, municipal, organic, biomedical, radioactive wastes. Main principle of waste 

management is waste hierarchy. Waste hierarchy refers to “3R’s”, Reduce, Reuse, Recycle. One of 

the ways to put the plan of waste management into action is through 3R’s of waste management. Solid 

waste management is intended to reduce adverse effects of waste on human health and environment. 

A large portion of waste management practices deal with municipal solid waste (MSW). An 

inefficient municipal solid waste management system may create serious negative environmental 

impacts like infectious diseases land and water pollution, obstruction of drains and loss of 

biodiversity.  

Keywords: Solid waste management, 3R’s, Waste hierarchy, Infectious diseases 
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A Review on Solid State Fermentation for Prodigiosin Production Using Serratia Marcescens 

Sidharth. S, Ann Elza George, AishathulHaniyya, Parvathy. S, Biju Jacob, Susmitha Kumari. S 

Department of Biotechnology and Biochemical Engineering, Kerala, Trivandrum  

*Presenting Author: sidharthsreekumar57@gmail.com 

Abstract: 

On a global scale, the amount of waste generated seems to be doubling on an annual basis, as an 

outcome of increasing human population. Sustainable “waste to wealth” technologies are a promising 

means for managing wastes which are generated in exorbitant quantities. Several biodegradable waste 

materials have been shown to serve as substrates for production of a variety of products of 

commercial interest. The microbial pigment ‘Prodigiosin’ is considered attractive on account of its 

anti-cancerous, anti-microbial, anti-oxidant and anti-malarial properties. Researchers are constantly 

exploring various strategies (both conventional and novel) for lab-scale production of prodigiosin. 

The low productivity of prodigiosin under submerged fermentation (SmF) limits its commercial 

application and hence solid-state fermentation (SSF) seems to be the method of choice for the large-

scale production of this compound. The focus on SSF has further been enhanced by the fact that the 

recovery of prodigiosin is easier from solid phase than from liquid phase. The current study aims to 

review the recent developments in solid state fermentation for production of prodigiosin using the 

bacterium, Serratia marcescens grown on solid wastes. Comparison of various SSF reactor 

configurations and the economic aspects of existing production methods, along with future prospects 

in bioprocess research towards improving the yield and productivity of prodigiosin are highlighted. 

Keywords: Waste to wealth, pigment, prodigiosin, Serratia marcescens, solid state fermentation 
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Waste biomass valorisation of Punica GrantumPeel: Characterisation Study  
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*Presenting Author: swatantramanasdixit@gmail.com 

Abstract: 

The present study is focused to biomass – based exploration via physiochemical characterisation of 

biomass waste Punica Granatum peel (PGP) for the characterization using suitable methods. It is 

characterised using emission scanning electron microscope, energy dispersive X- ray spectroscopy, 

Thermal gravimetric analysis. This biochar is used to check its effectiveness in dye removal from 

aqueous solution and ammonia gas removal from aqueous solution. 

Keywords: Punica Grantum Peel  
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Solid Waste Management and Utilization in Leather Industries in India 

Gaurav Yadav, Ajay Sharma,PramendraGaurh 

HBTU Kanpur,Uttar Pradesh 

*Presenting Author: gyofficial786@gmail.com 

Abstract: 

India is rising hastily in terms of population and technology. This has caused an expansion of the 

market. Many industries are willing to set up their branch in India, as it offers cheap labor, liberalized 

economic policies, and vast spaces to set up the industries. Leather industry is one of the most 

polluting industry as compared to the other industry. As it generates the huge amount of liquid and 

solid wastes which emits displeasing smell due to the degradation of proteinous material of skin and 

generation of gases such as NH3, H2S and CO2. From all the stages of leather processing, a lot of 

wastes are generated which comprises of large pieces of leather cutting, raw trimmings, gross 

shavings, fleshing, solid hair debris and keratin wastes. Accretion of these wastes lead to sludge 

problem and choking of treatment pipes and finally results in reduction in efficiency of treatment 

plant. Treatment of solid waste posing economic burden to the tanners and also it is not cost efficient 

in the developing countries leather industry is facing lot of solid waste management problem. By the 

consequences of this many tanneries closed for not meeting bio-chemical oxygen (BOD) demand and 

total dissolved solids (TDS) norms. Keratin hydrolysate can be used as an exhaustive aid for chrome 

tanning. Similarly, fleshing hydrolysate can also be used as a tanning agent by proper chemical 

modification. Fleshing wastes can also be used to develop glue, gelatin and poultry feed. Chrome and 

buffing dust are useful in developing retanning agent, poultry feed, fertilizer and landfill sites. 

Keywords: Solid Waste Management, Leather Industry, Waste to Energy, Activated Carbon, Sludge 
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Phosphate Fertilizer Industry Wastewater Treatment and Utilization for Potassium-

Phosphorus-Sulfur Pooled Biochar Production and Evaluation for Potential Land Application 

Arati Ray, Manish Kumara, Adnan Asad Karim, Kushalindu Biswas   

CSIR-IMMT, Bhubaneswar, Odisha, Bhubaneswar 

*Presenting Author: arati.ray85@gmail.com 

Abstract: 

This study highlights the scope and process of potassium (K), phosphorus (P) and sulfur (S) rich 

biochar production, utilizing different wastes. Banana peduncle rich in K, soaked with P and S rich 

untreated phosphate fertilizer industry pond wastewater (PW) and Crassostrea mollusc shell treated 

PW (T-PW), followed by pyrolysis (400, 600 and 800°C). The K-P-S laden biochar produced 

acronymed as (KPS-B-400/600/800) from untreated PW and (T-KPS-B-400/600/800) from treated 

PW. Biochar were characterized through XRD, BET-Surface area, SEM and FTIR for better physico-

chemical properties understanding. The K, P and S contain (%) in KPS-Biochar ranged from 14–

15.53, 1.88–2.27 and 3.75–4.77 respectively, with corresponding values 15.21–18.43, 2.05–2.91 and 

0.62–1.09 in T-KPS-Biochar. Diverse K, P and S bearing mineral phases i.e., KH5(PO4)2, 

K2CaP2O7 and K2SO4 in KPS-Biochar, whereas K3P, K2SiP2, K2S and K2S5 were dominant in T-

KPS-Biochar. The FTIR SO32- functional groups were present in all untreated and treated biochar, 

confirming S presence. Release of K as water soluble fraction (WSF) was more from untreated 

biochar than treated biochar. The WSF release of P and S from biochar were significantly less in 

comparison to K. Fluoride (F) content in treated biochar (1.01–2.82 %) decreased significantly with 

respect to untreated biochar (1.43– 4.72%), due to sorption treatment and higher temperature (800 oC) 

pyrolysis. Heavy metals (Cr and Cd) content also lowered significantly in treated biochar. The 
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findings establish the alternative way of nutrients recovery and reduction of toxicants from phosphate 

fertilizer industry wastewater utilizing biomass wastes. 

Keywords: Biomass waste, Fertilizer Industry Wastewater, Biochar, Nutrients Recovery, Pyrolysis. 
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Comparative Characteristics Assessment of Biomass-Phosphogypsum Based Biochar Fertilizer 

Produced through Manual and Regulated Pyrolysis Methods 

Kushalindu Biswas, Manish Kumar, Adnan Asad Karim, Arati Ray 

AcSIR, CSIR Institute of Minerals and Materials Technology, Bhubaneswar-751013, Odisha, India, 

*Presenting Author: kushal5041@gmail.com 

Abstract: 

Co-pyrolysis of nutrients rich biomass and industrial wastes for biochars fertilizers production is a 

promising concept to boost waste minimization, valorization and nutrient recycling. However, biochar 

fertilizers research is at infancy and mostly limited to regulated (centralized) pyrolysis method. 

Manual pyrolysis method is also rarely studied for that, despite of advantages such as decentralized 

on-site feedstock collection and biochar production, no use of electrical energy, and low production 

cost. Therefore, present work focused on comparing manual rotatable covered cavity (RoCC) Kiln 

with temperature range of 450-550°C and regulated (tubular furnace–at 700°C) pyrolysis methods for 

biochar fertilizers production by utilizing biomass (banana peduncle and paddy straw) and 

phosphogypsum mixture. Results revealed that both methods produced alkaline biochars with higher 

and varied nutrients content. Compared to manual pyrolysis biochars (pH:8.09–10.26; carbon:22.52–

27.72%; potassium:1.84–7.82%; calcium:0.59–1.65%), regulated pyrolysis biochars possessed better 

pH (9.69–10.50), carbon (25.07-45.84%), potassium (2.56–12.85%), and calcium (0.92–4.33%) 

contents. Furthermore, pyrolysis of phosphogypsum with biomass produced biochar composite with 

elevated sulfur concentration (6.65–7.66%). Leaching of potassium and sulfur fitted well with second 

order kinetic model, which indicates that they are slowly release from the biochars and also extended 

Phyto availability. Application of these biochar composite fertilizers could be suitable for 

improvement of degraded soils system. 

Keywords:Keywordss: Biomass waste; Biochar Fertilizer; Industry Waste; Nutrients; Pyrolysis; Soil 
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TRANSPORT PHENOMENA AND FLUID MECHANICS (TP) 

 

PP/TP/111 

Effect of Poly-Ethylene-Vinyl Acetate in Various Solvents on Viscoelastic Behavior of Crude Oil 

Chavali V K Jagannadh 

Indian Institute of Petroleum and Energy Visakhapatnam, Vishakhapatnam 

*Presenting Author: chavalivkjagannadh@iipe.ac.in 

Abstract: 

Flow improvers are used extensively to increase the mobility of crude oil. This article deals with the 

relation between the rheological properties and solubility parameters of flow improvers in different 

solvents. A crude was selected and the rheological behavior of this crude oil in the presence and 

absence of flow improver in different solvents was measured. Results show that the shear rate has an 

appreciable effect in decreasing viscosity, particularly at temperatures below the pour point. Poly-

ethylene-vinyl acetate copolymer (EVA) 28 was used as the flow improver.  The phase behavior of 

EVA copolymers was investigated in various solvents. The flow improver in the poor solvent gave 

better results in improving the flowability of the crude oil, compared with the other solvents.   

Keywords: flow improver, rheological properties, solubility parameter, solvent, waxy crude oil 
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Transportation of Hydrogen Through Pipelines- Present Status, Opportunities, and Challenges 

Anushka Rajput,Charu Singh, Adarsh Arya 

Harcourt Butler Technical University, Kanpur 

*Presenting Author: 210103015@hbtu.ac.in 

Abstract: 

It is believed that hydrogen will become the predominant energy transport in the future. Maintaining a 

continuous flow of energy from its source to its consumers is crucial to successfully implementing a 

hydrogen economy. Pipeline networks are the most cost-effective means of delivering gas to 

customers. Many studies have examined the feasibility of using renewable resources to produce 

hydrogen to replace fossil fuels. During the phasing-in period, hydrogen may be transported in 

combination with natural gas. Improvements in pipeline transportation may be made using material 

and process research. The present status, opportunities, and challenges associated with transporting 

hydrogen via pipelines are examined in this research. This article also examines the difficulties 

associated with expanding hydrogen infrastructure and its costs, advantages, and operational factors 

such as safety, dependability, and availability.  It is expected that the present paper will serve as a 

roadmap to the researchers interested in transporting hydrogen through pipeline networks. 

Keywords: Pipeline, hydrogen, renewable energy, natural gas 
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Microwave Heating of Metals: A Theoretical Study 

K. Akshaya, R.Harshitha, T. S. Ajay, S. Mouleeswaran, R. Vignesh, S. Abhimayneu, LineeshPunathil 

KPR Institute of Engineering and Technology, Tamil Nadu 

*Presenting Author: 21ch005@kpriet.ac.in 

Abstract: 

Microwaves can be used to heat metals. However, metals cannot be directly heated using microwaves 

as metals reflect microwaves. Therefore, secondary materials such as susceptors can be used to absorb 

microwave energy and transfer that heat energy to metals by conduction. In the present work, 

microwave heating of copper and aluminium with SiC susceptor has been analysed. The cylindrical 

sample metal rod is placed in susceptor tube and the microwaves are incident on the outer surface of 

susceptor. The theoretical analysis is carried out by simulations on a finite element-based software, 

COMSOL Multiphysics. It is observed that the heating rate of metals varies with the susceptor 

thickness. The optimum SiC susceptor thickness based on maximum heating rate depends on sample 

size and dielectric properties of sample. The optimum SiC susceptor thicknesses for heating copper 

and aluminium are determined for specific sample dimensions. 

Keywords: Microwave heating, Susceptor, Finite element method 
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Wastewater Treatment 

K Bharadwaj 
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*Presenting Author: bharadwajkamineni160@gmail.com 

Abstract: 

 

The study area is water and wastewater treatment. The growth of population at a faster rate, lack of 

education, poverty especially in rural areas has polluted the environment to a great extent. In this 

paper it has been tried to explain as how we can treat wastewater in rural areas by proposing a 

wastewater treatment process. Once treated wastewater can be used for number of purposes 

Membrane Bioreactor (MBR): Membrane Biological Reactors (MBRs) consist of a biological reactor 

with suspended biomass and solids separation by microfiltration or ultrafiltration membranes. These 

biological reactor systems may be used both with aerobic and anaerobic suspended growth bioreactors 

to separate treated water from active biomass. The goal of such systems is to combine a bioreactor 

and a microfiltration as one-unit process for wastewater treatment. According to how the membrane is 

integrated with the bioreactor, two MBR process configurations can be identified: side-stream. In 

side-stream MBRs membrane modules are placed outside the reactor, and the reactor mixed liquor 

circulates over a recirculation loop that contains the membrane. Side stream MBRs involve much 

higher energy requirements, due to higher operational transmembrane pressures (TMP) and the 

elevated volumetric flow required to achieve the desired cross flow velocity. Impurities reduction of 

parameters such as color, total suspended solids (TSS), total dissolved solids (TDS), turbidity, 

conductivity, chemical oxygen demand (COD), and biological oxygen demand (BOD) can be 

achieved. Key words: Aerobic MBR (AMBR), Anaerobic MBR (AnMBR), Methanogenic bacteria, 

Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD).  
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Keywords: Aerobic MBR (AMBR), Anaerobic MBR (AnMBR), Transmembrane Pressures (TMP), 

Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD). 
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*Presenting Author: hbti.shravan@gmail.com 

Abstract: 

India is one of the many countries where God is worshipped via sculptures and idols. Plaster of Paris, 

gypsum, clay, textiles, iron fillings, bamboo, and paints for embellishment are the most commonly 

utilised raw materials in the creation of these sculptures and idols. Broken or damaged idols should 

not be dumped in the open, but rather submerged in water bodies, according to Hindu ceremonies and 

customs. This immersion includes not only damaged or shattered idols, but also several festivals such 

as Durga Pooja, Ganesh Chaturthi, and others. Immersion of these plaster of Paris idols can cause 

major changes in the water quality at the immersion site, such as eutrophication, acidification, heavy 

metals (such as Mercury, Cadmium, Arsenic, Zinc, Chromium, and Lead), toxicity, and so on. 

Though the government is attempting to prohibit the production of PoP idols, this is impossible 

because idol production is a source of income for thousands of individuals.  Affecting parameters of 

water is discussed in this paper.   

 

Keywords: Cadmium; Arsenic; Zinc; Chromium; Lead; Plaster of Paris;  
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Water Quality Index Assessment of Groundwater in Waluj Industrial Area. 
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*Presenting Author: komalkrathod2001@gmail.com 

Abstract: 

The parameters of the water quality in Waluj Industrial Area of Aurangabad district of Maharashtra 

are the subject of the current study. The goal of this study is to estimate the weighted arithmetic water 

quality index (WQ) for the study ares. The various physico-chemical parameters used in this study to 

evaluate the water quality of the survey ares are pH. Total Dissolved Solids (TDS), Cl, 504, Na, K, 

Ca, Mg, and Tott Hardness (TH). Water samples from four separate research stations for the winter of 

2021 and the summer of 2022 that are vulnerable were collected, evaluated, and their water quality 

index was estimated. Based on the estimated Water Quality Index (WQI) this study will examine 

whether the water it fit for human consumption. 

Keywords:Physico-chemicals Parameters, Water quality index, sulphate (SO) Sodium Na), 

Potassium(K), Calcium (Ca), Magnesinim (Mg) and Total Hardness (TH). 
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Removal of Heavy Metal from Acid Mine Drainage by Natural Material, Batch and Continuous 

Studies 

Niranjan RamchandraTarange, AartiAngadraoAmbhure, R. W. Gaikwad 

MGM's Jawaharlal Nehru Engineering College, Aurangabad, Maharashtra 

*Presenting Author: niranjantarange007@gmail.com 

Abstract: 

Acid mine drainage (AMD) has a high acidity, a high sulphate concentration, and a wide range of 

heavy metal ions. This study used batch and continuous procedures to remove nickel from AMD 

using two four natural minerals such as marble waste and bentonite clay. Minerals adsorbents were 

utilised in various dosages in the batch procedure. However, only one natural mineral (marble waste 

powder) was used in the ongoing process. The results showed that the capability of adsorption by two 

types of minerals was in the following order: bentonite > waste marble powder. The critical 

concentration (C/C0 = 0.1) of nickel in the continuous approach was 345, 150, and 160 minutes, 

respectively. As a result, fixed-bed column experiments revealed that waste marble powder have the 

following characteristics: ease of operation, low sludge production, suitability for low concentrations, 

flexibility, and excellence for continuous and bath operations. Keywordss:  Adsorption, Heavy metal 

removal, Natural minerals, Acid mine drainage   

Keywords:Adsorption, Heavy metal removal, Natural minerals, Acid mine drainage 
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Abstract: 

Adequate treatment of the petrochemical industry is necessary before it may be used further or 

disposed of completely as it contains a variety of toxic pollutants. There are various water treatment 

technologies are available, which are based on the principles of wastewater advanced oxidation and 

membrane separation. The process of choosing the best wastewater treatment methods is the most 

significant step for efficient treatment. The process of selection is complex since many factors, 

including technical, environmental, social, and economic ones, must be considered. Multi-criteria 

decision-making (MCDM) methods are frequently for a sensible decision framework to handle the 

system's complexity. The analytical hierarchy process (AHP) is applied in this study for the selection 

of possible methods of wastewater treatment. The analytical hierarchy process (AHP) is the most 

extensively used MCDM method applied for sound decision-making. In the process of AHP, the 

study's goal is set at the top of the structure, followed by criteria and alternatives. The pairwise 

comparison is made at each level of the hierarchical structure for ranking. This study provides a 

decision support system based on the AHP for effluent water treatment which may significantly 

analyze principles used in wastewater treatment technologies more efficiently. 

Keywords: Wastewater Treatment technologies; AHP; Adsorption; Advanced Oxidation; Membrane 

Separation 
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Photocatalytic Characteristics of Nio/Rgo Nanoparticles for the Removal of Carcinogenic Dye, 

Crystal Violet from Aqueous Solutions Under Sunlight Irradiation 

Shivangi 
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*Presenting Author: shivangi.sehrawat@miet.ac.in 

Abstract: 

Urbanization and expansion of industries led to the discharge of organic pollutants into the water 

which further affects human life as well as the environment. Dyes are highly soluble in water and 

have the ability to get absorbed in water and the colour of dye is a major concern as colour does not 

degrade easily and affects aquatic life by blocking the light entering the water which results in the 

death of aquatic organisms too. The photocatalytic process is the most prominent technique as it is an 

efficient and economical technique that converts highly toxic organic pollutants to comparatively 

fewer toxic fragments without producing secondary pollutants. NiO/rGO prepared from hydrothermal 

treatment followed by calcination treatment was used to remove dyes (Crystal Violet) from an 

aqueous solution under sunlight irradiation. X-ray Diffraction, FESEM, TEM, Raman Spectroscopy, 

FTIR, and BET surface area analyser are used to characterize the nanoparticles. The photocatalytic 

activity of NiO/rGO towards the removal of Crystal Violet dye was investigated in the presence of 

sunlight. The removal efficiency of 92.5 % for crystal violet was observed within 60 minutes of 

sunlight exposure. The kinetics of Crystal Violet dye was well understood by Langmuir-Hinshelwood 

pseudo-first order reaction. A rapid increase in degradation of dye molecules is observed at higher pH 

which may be due to the surface charge and availability of binding sites on the surface of 

nanoparticles. Furthermore, the hydroxyl and superoxide radicals formed during the reaction help in 

the degradation of dye molecules. 

Keywords: Metal-oxide hybrid, Photocatalysis, Crystal Violet, Sunlight, Degradation.  
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Treatment of Dairy Wastewater by Electrocoagulation Technique  
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Abstract: 

Water is the divine source of all living creatures. Due to uncontrolled population and rapid 

industrialization, the wastewater management is necessary to prevent damage to receiving natural 

water resources. Out of which, dairy industry is a major water consumer and wastewater generator as 

well. Indeed, in a survey conducted by Environmental Protection Agency of USA in the year 1950, it 

was found that the 2nd main cause of water pollution is dairy effluent. The purpose of this study is to 

investigate the effects of operating parameters such as pH, conductivity, stirring speed, inter electrode 

distance, applied voltage and electrolysis time on dairy wastewater in electrocoagulation process. For 

this study aluminum electrodes were used to reduce turbidity, BOD and emulsified oil & grease. 

Electrode dissolution and consumption of energy is relating to the operating cost in electrocoagulation 

in addition to the cost of labor and a small amount of sludge is produced for disposal. 

Keywords: Electrocoagulation; Dairy wastewater; Aluminum electrodes; operating parameters 
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Opportunities and Challenges for Nanotechnology in Waste Water Treatment  
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Harcourt Buttler Technical University, Kanpur Nagar 

*Presenting Author: 200109014@hbtu.ac.in 

Abstract: 

Heavy metals, viruses, pesticides, and many other organic and inorganic pollutants have polluted 

water, a vital and finite resource on Earth. Research efforts are now centred on the effective 

remediation strategy for waste reclamation. As a result, the water crisis might be remedied by a 

relatively cheap method for treating wastewater. Treating water using nanotechnology is a cheap, 

efficient, and effective, long-lasting option. Nanomaterials are ideal for wastewater treatment due to 

their many desirable characteristics, including their large specific surface area, strong reactivity and 

greater surface modification. The present text reviews the application and challenges of various 

nanomaterials for wastewater treatment. 

Keywords:Nanomaterials, Nano-catalyst, Nano- membranes Nano-adsorbents 

 

 

PP/WT/164 

The Design and Optimization of Extractive Distillation for Separating the Benzene-Acetonitrile 

Binary Azeotrope Mixture Using Green Solvent 
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*Presenting Author: smitshah2071@gmail.com 

Abstract: 

As a separation method for azeotropic mixtures, extractive distillation has proven invaluable in a 

variety of industries, including pharmaceuticals, chemicals, petrochemicals, and refineries. By using 

CHEMCAD, simulation studies were performed on the binary system of Benzene-Acetonitrile. The 

extractive distillation process with a high boiling solvent is commonly utilized to separate the 

azeotropes in the industry to minimize waste, reuse resources, achieve clean production, and preserve 

the environment. In this work, extractive distillation was applied to separate the binary azeotropic 

system of Benzene-Acetonitrile using Mesitylene as a solvent. The characteristics of the process are 

designed and simulated via CHEMCAD simulator. Sensitivity analysis was carried out to optimize 

flowsheets. The effects of the solvent to feed molar ratio, reflux ratio, feed stage, and feed solvent 

stage were studied to obtain the best design of the extractive distillation column with minimal energy 

requirements.  

Keywords: Extractive Distillation (ED), Green solvent, CHEMCAD, Azeotropic mixture, Sensitivity 

Analysis. 
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Performance Evaluation of Sewage Treatment Plant by Moving Bed Biofilm Reactor 
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*Presenting Author: susendraduvvuru76@gmail.com 

Abstract: 

The treatment of sewage is an important activity due to its entry into the rivers and lakes causing 

severe contaminations. There are various technologies available to treat the waste water from simple 

oxidation ponds to advanced MBBR systems. The present study is to verify the performance 

evaluation and percentage removal efficiency of the plant. The various water quality parameters like 

BOD, COD, TSS, TDS, Oil & Grease and Turbidity of the waste water samples were collected and 

analysed along with these many other parameters such as Chlorides, pH, Ec, Nitrates, Phosphates, 

Ammoniacal Nitrogen etc., were also taken into consideration. water samples were collected at 

different stages of treatment plant such as (raw water inlet, Aeration tank, Clarisettler and Treated 

water outlet) in the weekly basis for a period of 6 weeks before disposal into water body streams. 

After treatment, the average removal efficiency for the parameters BOD, COD, TSS, TDS, Oil & 

Grease, and Turbidity will be known. After analysis the result will be finalized by comparison with 

CPCB and IS standard values. and ultimately, the removal efficiency of the water treatment facility 

will be determined. 

Keywords: Percentage Removal Efficiency, Performance Evaluation, MBBR, BOD, COD, TSS. 
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Abstract: 

Water is one of the main resources for all purposes. Changes in water quality can lead to many types 

of impacts and the mining industry unfortunately creates various Problems. Hence there is need of 

developing better methodologies to monitor the water quality parameters in real time. Coal mining 

activities can directly affect the quality of the water or indirectly through processes which may show 

its consequences at a later stage in the life of the mine. Collect the surface water and ground water 

samples around mining area. Examine the water quality parameters by using APHA 23rd edition 

standards. Calculate the Canadian water quality index with the parameter’s values are calculated 

Annually, Seasonally and monthly as per CPCB standards for surface water and IS-10500 standards 

for ground water and conclusions were drawn analysis from 2014-2021 existing data and 2022 live 

data of water quality. 

Keywords: Water Quality parameters, Water Quality Index (CWQI), Surface water, Ground water, 

CPCB water quality criteria, IS-10500 
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Mini Review 
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Abstract: 

The world today is facing major challenges such as high energy demand, water conservation and 

environmental pollution due to lack of efficient wastewater treatment facilities in major parts. The 

energy and fuel demand have led to exploitation of fossil fuels resulting in the consequences such as 

global warming and degrading air quality. The bio-electrochemical systems have emerged as a 

platform for sustainable wastewater treatment and in recent years this technology has been upgraded 

to osmotic microbial fuel cell (OMFC). In microbial fuel cell the replacement of cation exchange 

membrane with forward osmosis (FO) membrane serves as an osmotic microbial fuel cell treating 

wastewater with simultaneous production of energy as well as pure water. Osmotic microbial fuel 

cells have wide applications such as in various types of wastewater treatment, water desalination, 

water recovery and reuse, concentrating brine and environmental remediation. This review provides 

details about basics of forward osmosis and osmotic microbial fuel cell, importance and advances of 

draw solution and its regeneration challenges, various configurations of OMFC, diverse applications 

of OMFC and power output along with limitations and future prospects of OMFC. 

Keywords: Osmotic microbial fuel cell, Forward osmosis, Wastewater treatment, Water recovery 
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Abstract: 

Dyes are a major source of environmental contamination that can be detected visually. However, there 

are a variety of treatment technologies available to ensure that no dyes, especially those that aren't 

biodegradable, end up polluting our limited freshwater supplies. Adsorption is one of many 

techniques used to get rid of dyes, but it is one of the most effective. Agriculture waste has emerged in 

response to the rising need for effective and inexpensive treatment methods, and the significance of 

adsorption. Activated carbons made from both non-woody and woody materials are discussed, as is 

their use in the removal of dyes. After reviewing the available literature, it became clear that many 

scientists have been using activated carbons made from substances other than wood to purge dye 

contaminants. 

Keywords: Adsorption Biochar Dyes Wastewater 
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Wastewater Treatment 
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Abstract: 

Abstract: The study area is wastewater treatment. The growth of population at a faster rate, lack for 

education, social irresponsibility, industrialization, urbanization, insufficient funding. In this paper is 

has been tried to explain as how wastewater needs to be treated in such a way that it can be reused 

again. Wastewater treatment is a process to convert wastewater which is water no longer needed or 

suitable for its most recent use into an effluent that can be either returned to water cycle with minimal 

environmental issues or reused. It is known that much of water supplied ends up as wastewater which 

makes its treatment very important. The day-to-day activities of man is mainly water dependent and 

therefore discharge waste into water. Main objectives of wastewater treatment are to reduce organic 

content, removal of nutrients, removal of pathogenic microbes. Treatment may consist of chemical, 

biological, physical processes or a combination. Several conventional wastewater treatment 

techniques i.e. chemical coagulation, adsorption, activated sludge have been applied to remove 

pollutants in water. This serves greatly in conservation of water. 

Keywords: Wastewater treatment, Effluent, Pathogenic microbes, Chemical coagulation 
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Abstract: 

Electrocoagulation (EC) is a promising wastewater treatment technology that combines the benefits of 

coagulation and flotation. It is an effective electrochemical approach with high efficiency in dealing 

with organic and inorganic contaminants with negligible or almost no generation of by-product. EC 

technique employs a direct current source between metal electrodes which are immersed in effluent. 

The current causes dissolution of electrode plates into the effluent. At an appropriate pH, metal ions 

can form a wide range of coagulated species and metal hydroxides, which destabilize and aggregate 

particles and adsorb dissolved contaminants. Electrocoagulation has gained recognition as an 

attractive method for water remediation because of the several benefits which include ecological 

compatibility, flexibility, energy efficiency, safety, selectivity and cost effectiveness. This review 

presents recent literature on electrode materials and operating condition of electrocoagulation for the 

treatment of industrial effluents, as well as current successes and future potential in wastewater 

treatment. Also, the present review summarizes the major issues with special emphasis on 

mechanisms leading to pollutant removal and techno-economic optimization. Finally, visions for 

future research and developments are suggested. 

Keywords: Effluents, Electrochemical methods, Electrocoagulation; Pollutants; Wastewater. 
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Abstract: 

        Nitrate is the key nutrients for biological organisms, but their presence in water bodies more than 

the permissible limit leads to environmental problems which also affect human through food chain. So 

the removal of this nutrient is requisite if it exceeds the limit. According to World Health 

Organization (WHO), nitrate is among the few chemicals found in drinking water which cause very 

quick health concern and WHO declared the drinking water limit of nitrate as 50 mg/L. The prime 

motive of this study is to use chitosan derivatives to remediate nitrate pollution from water. Chitin, 

poly (β-(1-4)-N-acetyl-D-glucosamine), is the second most abundant natural biopolymer on earth next 

to cellulose. Chitin exists widely in the exoskeleton of insects and other marine crustaceans. Chitosan 

is the N-deacetylated product of chitin. Chitosan possesses admirable biocompatibility since it is 

bifunctional. Moreover, chitosan is non-toxic and biodegradable. Various chitosan derivatives were 

synthesized in the laboratory, characterized using various techniques and utilized for the removal of 

nitrate. The effects of various parameters like pH, adsorbent dosage, initial concentration, temperature 

and co-ions were analysed. This study also evaluated the regeneration possibility and reusability of 

the chitosan derivatives. 

Keywords:  Water pollution, Bio-polymer, Chitosan, Nitrate pollution, Adsorption. 
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Abstract: 

In tanning factory, putrescible animal skin was converted into non-putrescible leathers. This release 

contains large amount of heavy metals which cause increased environmental damage. The main 

objective of this study was to find optimum conditions for hexavalent CR that is removed from 

tannery effluents under different treatment conditions of pH, adsorbent dosage, and contact time. 

Modified grass (Bio adsorbent) commonly known as chrysopogonzizanoides was used in this study 

mostly attributed to the elimination of CR due to its physical and chemical properties. Analytical 

studies were also carried out to determine the functional characterization, surface morphology and 

elementary adsorbent composition (FTIR, SEM). The results showed that isothermal adsorption 

curves have been well fitted with experimental data and 20% of the CR elimination obtained using 

chrysopogonzizanoides at pH 4.5 at 10 RPM and 2 hours for dosage of 7g of chrysopogonzizanoides.  

Keywords: Adsorption, Tannery effluent, Isotherm, Bioadsorbent and chrysopogonzizanoides 
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Wastewater Treatment by Biosorption Process Using Magnetic Modified Aloe -Vera as a Bio-

Adsorbent  

Shubham Rawat, Shweta Gupta, Arinjay Kumar Deepak Garg  
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*Presenting Author: shweta.151414@gmail.com 

Abstract: 

The use of low-cost, easy obtained, high efficiency and eco-friendly bio-adsorbents has been 

investigated as an ideal alternative to the current methods of removing dyes from wastewater. This 

study investigates the potential use of Magnetic Modified Aloe-vera (MMA) for the removal of direct 

blue-86 (DB-86) dye from simulated wastewater. The effects of different system variables, adsorbent 

dosage, initial dye concentration, pH and contact time were studied. The results showed that as the 

amount of the bio- adsorbent increased, the percentage of dye removal increased accordingly. 

Optimum pH value for dye biosorption was determined as ∼2.0. Maximum dye was sequestered 

within 30 min after the beginning for every experiment. The biosorption of direct blue-86 followed a 

pseudo-second-order rate equation and fit well Langmuir equations better than Freundlich and 

Redlich–Peterson equations. The maximum removal of direct blue-86 was obtained at pH 2 as 94% of 

100 mg/L initial dye concentration at room temperature.  Magnetic Modified Aloe-vera (MMA) as a 

bio-adsorbent can be best   options for dye removal from industrial effluents and also show better 

removal percentage of DB-86. 

Keywords: Wastewater treatment, Biosorption, Bio-adsorbent, Aleo-vera, Direct Blue -86 dye, 

Kinetic 
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Abstract: 

Gold nanoparticles assembled with reduced graphene oxide (Au/RGO) intrigued the interest of 

researchers due to their wide range of applications in catalysis, nanoelectronics, drug delivery, 

lithium-ion batteries, heavy metal ion detection, electrochemical sensing, and many other bio-

chemical, environmental and analytical applications. Here, we report a natural surfactant mediated 

synthesis of gAu/RGO using Averrhoa carambola L. leaf extract for photocatalytic degradation of 

phenolic compounds. The biomolecules such as carambola flavones, tannins, proteins and reducing 

sugars present in the leaf extract prevents the accumulation of AuNPs by stabilizing them on RGO 

surface. The average size of AuNPs were found to be 8±3 nm on 2D RGO sheets by TEM and STEM-

HAADF analysis. Among the designed plasmonic hybrid photocatalysts 2-wt% loaded gAuNPs on 

RGO exhibited 98.01% of Bisphenol A, 97.22% of 2-nitrophenol, 92.27% of 2-cholorophenol, and 

89.06% phenol photoreduction. The photocatalytic degradation reaction was performed by varying 

different parameters such as time, pH, and in presence of different scavengers. Interfacial contact, 

spatial confinement and synergetic electronic interaction between plasmonic AuNPs and electronic 
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conductive media RGO results in enhanced electron transport rate and structural stability. The 

plasmonic photocatalyst 2 gAu/RGO can be reused up to 6 cycles without any significant loss.  

Keywords: Bio-surfactant; Green synthesis; Photocatalysis; Phenol degradation; plasmonic 

photocatalyst 
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Abstract: 

Gold nanoparticle (AuNP) plays an important role in different photocatalytic activity. To enhance this 

catalytic activity, AuNPs tend to disperse over a homogeneous organic polymeric semiconductor g-

C3N4. It consists of carbon and nitrogen having a band gap of 2.7 eV, possesses high thermal and 

chemical stability, excellent electron transfer ability, and easy recyclability. In recent years g-C3N4 

has been successfully fabricated as a support to disperse and stabilize AuNPs. In this article we 

provide a room temperature assisted green synthesis of Au-C3N4 photocatalyst for degradation of 

Rhodamine B by using A. carambola leaf extract.  AuNPs in the diameter of 5–20 nm was well 

anchored onto the surface of g-C3N4 in 3–6 layers. The synthesized Au- C3N4 nanocomposites 

exhibit excellent photocatalytic activity and stability for the degradation of Rhodamine B in 30 min. It 

has also been observed that Au-C3N4   showed highest photocatalic efficiency 99.4% for reduction of 

10 ppm RhB. The surface plasmon resonance (SPR) effect of Au and electron-acceptor role of g-

C3N4 together significantly helps to enhance the photo-harvesting ability, simplify light-generated 

charge carrier separation and generate more active reaction sites which ultimately leads to a surged 

photocatalytic activity 

Keywords: Carbon nitride, Green synthesis, Photocatalysis, Plasmonic Photocatalyst, Rhodamine B 
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Abstract: 

Adsorption is an efficient method of removal of various pollutants from wastewater. The present 

study examines the iron removal from water by adsorption by using activated cow dung. The 

adsorbent properties were tested on batch synthetic solutions containing various iron concentration, at 

room temperature. The influence of the adsorbent dose, pH and contact time on the removal degree of 

iron from water was investigated. The cow dung is characterised by proximate analysis and point of 

zero charge. The experimental data were modelled using the Langmuir, and Freundlich adsorption 

isotherms. The Langmuir model was found to best represent our data revealing a monolayer 

adsorption. The adsorption kinetic study was performed using a pseudo-first- and pseudo-second-

order kinetic models illustrating that iron adsorption on activated cow dung is well described by 

pseudo-first kinetic equations.  
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Keywords:Adsorption; Iron; kinetics; isotherm; cowdung, Modelling 

 

 

 

PP/WT/181 

A Study on Three-Chambered Cell for the Electrochemical Reduction of Hexavalent Chromium 

BhagyeshNandgawle, BhagyeshNandgawle, VinishaBoddu, Raghuram Chetty 

Indian Institute of Technology, Madras, Chennai, Tamil Nadu 

*Presenting Author: bhagyeshnandgawle@gmail.com 

Abstract: 

Hexavalent chromium Cr (VI) is one of the significant contaminants in industries like leather tanning, 

electroplating, metal finishing, steel fabrication, textile dyeing, etc. The contaminant, if directly 

disposed into the water bodies, will result in serious environmental problems as Cr (VI) is 

carcinogenic and is highly toxic to nature, and can enter the food chain.  Conventionally, chromium is 

remediated by chemical precipitation, biological degradation, photocatalytic degradation, and 

electrochemical methods. Amongst all the techniques, electrochemical technology for Cr(VI) 

remediation has received significant attention as it offers the advantages of no chemical requirement, 

ease of operation, and no residual contamination. In this work, a three-chambered electrolytic cell 

with an anode, cathode, and middle chamber, like a microbial desalination cell, was developed in 

which Cr(VI) reduction and desalination were performed simultaneously. The chambers were 

separated by an anion exchange membrane (AEM) and a cation exchange membrane (CEM). A 

suitable choice of anolyte and catholyte is critical in generating the potential gradient for spontaneous 

reduction and oxidation. When Cr(VI) was used as catholyte, urea or glucose as an anolyte and the 

middle chamber was filled with brine, spontaneous Cr(VI) reduction with efficiency higher than 95%, 

and a corresponding desalination of 60% was observed in 5 h.  

Keywords: Hexavalent chromium; Wastewater treatment; Electrochemical reduction, desalination. 
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Abstract: 

Iron oxide nanoparticles prepared by Hibiscus-rosa-sinesis leaves extract through the co-precipitation 

technique was used for adsorptive removal of Methylene blue (MB) and Crystal violet (CV) dyes 

from water in batch mode. UV, FTIR and XRD analysis confirmed the successful synthesis of iron 

oxide nanoparticles. PSA analysis revealed that the particles were 20-80 nm size. The synthesized 

nanoparticles were superpara-magnetic in behaviour confirmed by VSM analysis. The Dyes having 

initial concentration of 100 mg/l possess maximum adsorption capacity of MB and CV dyes were, 

255.7 mg/g and 398.4 mg/g respectively. Maximum removal was achieved at pH 2 for MB and pH 4 

for CV dye.  Freundlich isotherm and pseudo-second order kinetics described adsorption behaviour 

adequately. The Prepared Nanoparticles used as adsorbent exhibited reusability up to three times for 

MB and CV dyes removal. Keywordss: Magnetic Nanoparticles, Hibiscus-rosa-sinesis leaves extract, 

Methylene-blue, Crystal violet, adsorption, Isotherm, Kinetics  



Chemical Engineering Congress (CHEMCON 2022) 75th Annual Session (Platinum Jubilee) of Indian 
Institute of Chemical Engineers, December 27th to 30th 2022, HBTU, Kanpur, India 

 

357 
 

Keywords: Magnetic Nanoparticles, Hibiscus-rosa-sinesis leaves extract, Methylene-blue, Crystal 

violet, adsorption, Isotherm, Kinetics 
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Abstract: 

Contamination of water is a major concern to the environment in the current scenario. The various 

contaminants that pollute water include various chemical species of arsenic, fluoride, cadmium, 

carbonates, bicarbonates, nitrates, phosphates, sulphates etc., the sources of which might be natural 

or anthropogenic. These contaminants in the water are present in the form of various complex 

chemical species. 

This study aims to highlight the use of Visual MINTEQ, software used for chemical equilibrium 

modelling, as the equilibrium concentration of the complex ions formed as a result of interaction 

between the number of contaminants presents in water is impractical to calculate manually using 

pen and paper. A number of examples are also presented to illustrate the application of this software 

that includes chemical species distribution curve, their variation with respect to pH of water, acid 

base titration simulation and optimum coagulant dose for turbidity removal. 

Keywords:Contamination, Visual MINTEQ, Chemical equilibrium, Titration, Coagulant, Turbidity. 
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