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Welcome Address 

On behalf of the organizing committee, we warmly welcome you to Pune for the three-day 
symposium entitled "Science and Technology of Polymers and Advanced Materials through 
Innovation, Entrepreneurship and Industry: SPSI-MACRO-2022”.  

SPSI-MACRO is a premier flagship conference in the area of Polymer Science and 
Technology held once every two years. It is organized by The Society for Polymer Science, India 
(SPSI, www.spsi.co.in.) and is attended by eminent polymer scientists and technologists from 
across the globe. The 16th conference in this series - SPSI-MACRO-2022 is being jointly hosted by 
CSIR- National Chemical laboratory (https://www.ncl-india.org/ or http://academic.ncl.res.in/), 
Indian Institute of Science Education, and Research, Pune (http://www.iiserpune.ac.in/), 
Savitribai Phule Pune University and NCL Research Foundation from November 2-4, 2022.  

The first and third day of the conference will be held at CSIR-National Chemical Laboratory. The 
second day will have three parallel sessions on contemporary topics in polymer science and will 
be held at IISER, Pune. The SPSI-MACRO-2022 program includes more than 50 talks in addition to 
two endowment lectures, four award lectures, and plenary lectures. The conference also includes 
early career lectures delivered by young dynamic researchers, providing visibility to their work. 
More than250 posters under various themes in polymer science are also being presented. 12 
students have been selected for flash poster presentations, as this provides the students a 
platform to showcase and publicise their work. We are anticipating about 500 participants from 
across the country and a few from abroad. 

SPSI-MACRO is being held for more than 30 years, and we as a society have evolved over the 
time. We are very happy to introduce a new event format in the form of two panel discussions 
for the first time in the SPSI-MACRO conference series. The first panel discussion is focused on 
"Innovation and Entrepreneurship," and the second is on "Industry Perspective". The primary 
objective of these discussions is to educate our students and bring attention of the students 
towards choosing an alternative for the career path. The panel discussions are scheduled on 4th 
Nov. 2022 in a single session and we highly encourage each one of you to participate and learn 
from this session. 

This conference is also an occasion to honour the contribution of our revered past president and 
former Director of CSIR-National Chemical Laboratory, Padmashri Dr. Sivaram, who will celebrate 
his 76th birthday on November 4, 2022. Dr. Sivaram is a distinguished polymer chemist of 
international repute and a prolific inventor, holding the highest number of US patents by an 
Indian working outside the US. As an able administrator, visionary leader and institution builder, 
Dr. Sivaram is widely recognized for his contributions in the establishment of the first R&D centre 
on petrochemical research in India. Among many firsts, he set-up India’s first Technology-
Business Incubator - Venture Center. Dr. Sivaram is a fellow of all three national academies in the 
country and is the recipient of several prestigious national and international awards. The third 
day of the conference at NCL will have a grand dinner in his honour, which will be attended by 
several of his former students and colleagues as well as friends from various walks of life.  

 
The organization of this mega event in a short time would not have been possible without the 
continuous and enthusiastic support from our colleagues and students from NCL, IISER Pune and 
SPPU. We are grateful to the President SPSI and the scientific advisory committee for timely 
suggestions and support. We acknowledge the financial support from several scientific societies, 
industrial houses, and sponsors. We take this opportunity to thank each and everyone who has 



put tireless efforts for organizing SPSI-MACRO-2022. As many of you would understand, 
organizing an event of this scale is not an easy task, and there might be shortcomings inspite of 
our best efforts. We request you to bear with us. We assure you that the local organizing 
committee will try their best to make your stay in Pune very pleasant and scientifically 
efficacious. 

 

 
 
 
  

Dr. S. K. Asha 
Convener, SPSI-MACRO-2022 

Dr. Samir H. Chikkali 
Co-convener, SPSI-MACRO-2022 

Convener, SPSI MACRO 2022
Polymer Science and Engineering Division 
CSIR-National Chemical Laboratory 
Dr. HomiBhabha Road, 
Pune, Maharashtra 411008, India, 

Polymer Science and Engineering Division 
CSIR-National Chemical Laboratory 
Dr. HomiBhabha Road, 
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It is really heartening to begin returning to normalcy after nearly two dry years, during which most 
meetings shifted to an online mode; all of us have been looking forward to real meetings where we 
share our ideas and research outcomes with fellow researchers and relish conversations over a cup of 
tea. What could be a better way to begin resuming real meetings than to have the MACRO-2022 
conference coincide with the 75th birthday of our illustrious past-president Dr S Sivram, who apart 
from being an excellent scientist, is an outstanding leader and a real champion for the cause of 
Polymer Science in India. Right from the time SPSI came into formal existence in the early 1990's, 
DrSivaram has played a crucial role in ushering the society to the current vibrant stature, paying close 
attention to every minor detail and guiding us to attain greater and greater success. So, it is befitting 
that MACRO 2022, will be a special one that coincides with the 75th birthday of Dr Sivaram.  
 
As all of you are aware, the biannual MACRO meeting of the SPSI was scheduled to take place in IIT-
Guwahati in December 2020 but was cancelled due to the pandemic; despite our best intentions, we 
have not been able to reschedule it due to the vagaries of the pandemic and the consequent 
prevailing uncertainties. In the meantime, our colleagues at NCL, Pune and IISER, Pune floated this 
idea of hosting this special MACRO 2022 meeting in Pune; this suggestion was met with overwhelming 
support; and to the credit of the chair and co-chair, they were able to quickly organize an excellent 
program that will run for three days. The conference is being jointly hosted by NCL, IISER and Pune 
University; thanks to their remarkable effort in a short time, the meeting has witnessed overwhelming 
support and participation. As in all the MACRO meetings, three of the 2020 SPSI awardees will deliver 
their award lectures, and in addition there will be two endowment lectures that will be delivered by 
world leaders in Polymer Science. As always, enthusiastic participation from our student researchers 
will provide us a glimpse of tomorrow's leaders; we specially look forward to these.  
 
I would like to congratulate Drs S. K. Asha and Sameer Chikkali and their colleagues for shouldering 
this enormous responsibility and accomplishing it with remarkable finesse, given the short time. I 
expect this meeting to be oversubscribed, given the long dry spell; I wish all the very best to the 
organizers and the participants in making this meeting a grand success. The next meeting of SPSI - 
MACRO 2023 will be held in December 2023 and it will be hosted by IIT-Guwahati; the exact dates will 
soon be notified. We expect the Guwahati meeting to be a culmination of a year-long effort that will 
be championed by our colleague Professor VimalKatyar and his colleagues; we look forward to an 
excellent meeting in 2023 in the beautiful environs of the northeast.  
 
In closing, on behalf of the Society for Polymer Science-India, I would like to welcome each of you to 
the beautiful city of Pune –a seat of culture and education. Enjoy the conference and your stay in 
Pune, and I hope that you will return home, scientifically enriched and will carry fond memories of the 
wonderful hospitality that I am sure you will all relish. 
 
Best wishes, 
 
Prof. S. Ramakrishnan 
Department of Inorganic and Physical Chemistry, Indian Institute of Science 
Bangalore 560012 INDIA 
E-mail: raman@iisc.ac.in 



Patrons  
Dr.Ashish K Lele, Director, CSIR-NCL, Pune   

Prof.Jayant B. Udgaonkar, Director, IISER Pune 

Vice-Chancellor, SPPU Pune  

Scientific Advisory Board 
 
National Scientific Advisory Committee 
 
S. Ramakrishnan, IISc Bangalore 

A. Ajayaghosh, CSIR-NIIST Trivandrum 

Anil Kumar, IIT Bombay 

Arun K Nandi, IACS Kolkata 

Tarun K. Mandal, IACS Kolkata 

DibakarDhara, IIT Kharagpur 

Manohar V. Badiger, CSIR-NCL Pune 

Benny K. George, VSSC Trivandrum 

SuhritGhosh, IACS Kolkata 

SatishPatil, IISc Bangalore 

Tushar Jana, University of Hyderabad 

Raja Shunmugam, IISER Kolkata 

Priyadarshi De, IISER Kolkata 

Parameswar K. Iyer, IIT Guwahati 

R. Dhamodharan, IIT Madras 

Rabibrata Mukherjee, IIT Kharagpur 

PralayMaiti, IIT-BHU, Varanasi 

Anup K. Ghosh, IIT Delhi 

Sabu Thomas, MG University, Kottayam 

AnubhavSaxena, Momentive, Bangalore 

Subi Jacob George, JNCASR Bangalore 

Abbas Shaikh, SABIC Bangalore 

NiranjanKarak, Tezpur University 

Nikhil Kumar Singha, IIT Kharagpur 

JayantKhandare, MIT-Pune 

VaishaliShinde, SP Pune University 

GuruswamyKumaraswamy, IIT Bombay 

BhojeGowd, CSIR-NIIST Trivandrum 

SayamSen Gupta, IISER Kolkata 

 
International Scientific Advisory Committee 
 
Sanjay Rastogi, KAUST 

Yves Gnanou,KAUST 

Nikos Hadjichristidis, KAUST 

SankaranThayumanavan, UMass Amherst 

DhandapaniVenkataraman, UMass Amherst 

Sangamesh G. Kumbar, University of Connecticut 

George John, The City College of New York 

Suresh Valiyaveettil, National University of 

Singapore 

MukundanThelakkat, University of Bayreuth 

AmitavSanyal, Boğaziçi University 

RajeswariKasi, University of Connecticut 

Shyni Varghese, Duke University  

ShantaDhar, University of Miami 

Abraham Joy, University of Akron 

Sadhan C. Jana, University of Akron 

 



Organizing Committee 
 
S. K. Asha, CSIR-NCL 
Samir Chikkali, CSIR-NCL 
NirmalyaBallav, IISER-P 
M. Jayakannan, IISER-P 
PrakashWadgaonkar, CSIR-NCL 
ManoharBadiger, CSIR-NCL 
UlhasKharul, CSIR-NCL 
PremnathVenugopalan, CSIR-NCL 
Suresh Bhat, CSIR-NCL 
G V N Rathna, CSIR-NCL 
Sarika Bhattacharyya, CSIR-NCL 
Harshawardhan Pol, CSIR-NCL 
AnuyaNisal, CSIR-NCL 
E. Deenadayalan, CSIR-NCL 
 

K. Krishnamoorthy, CSIR-NCL 
AshootoshAmbade, CSIR-NCL 
KadhiravanShanmuganathan, CSIR-NCL 
S. Kiran, CSIR-NCL 
NeelimaBulakh, CSIR-NCL 
SangeetaHambir, CSIR-
NCLNilakshiSadavarte, CSIR-NCL 
PoorviPurohit, CSIR-NCL 
NiveditaShitole, CSIR-NCL 
FAAL Shaikh, CSIR-NCL 
VivekBorkar, CSIR-NCL 
SwapnilAherrao, CSIR-NCL 
P. R. Suresha, CSIR-NCL 
ArunTorris, CSIR-NCL 
 
 

Contact Tel:91-20-2590 
Email:  spsi.macro2022@gmail.com 

Conference Website: https://spsi-macro-2022.org/ 

SPSI Executive Council 
President  

Prof. S. Ramakrishnan 
Department of Inorganic and Physical Chemistry,  
Indian Institute of Science, Bangalore - 560 012  

Past President  
Dr. S. Sivaram 
Honorary Professor and INSA Senior Scientist,  
Indian Institute of Science Education and Research, Dr.HomiBhabha Road, Pune - 411 008  

Vice-President   
Dr.Ajayaghosh A.   
CSIR-National Institute for Interdisciplinary Science and Technology (NIIST) , 
Thiruvananthapuram - 695 022  

Prof. T. K. Mandal 
Polymer Science Unit,  
Indian Association for the Cultivation of Science, Jadavpur, Kolkata - 700 032  

Hon. Secretary   
Prof. Anil Kumar  
Department of Chemistry,  
Indian Institute of Technology Bombay, Powai, Mumbai - 400076  

Treasurer  
Dr. Samir Chikkali 
Polymer Science & Engineering Division 
CSIR-National Chemical Laboratory,  
Dr.HomiBhabha Road, Pune - 411008, INDIA  



 

Executive Members  
 

Prof.SatishPatil 
Solid State and Structural Chemistry Unit (SSCU),  
Indian Institute of Science (IISc), Bangalore - 560012, 
INDIA,  
 

Dr.Rabibrata Mukherjee 
Associate Professor, 
Department of Chemical Engineering, 
IIT Kharagpur, 
Kharagpur 721302 
  

Dr. E. Purushothaman 
Department of Chemistry, Calicut University 
Thenjippalam, Malappuram, Kerala 
 

Dr. Benny K. George 
Vikram Sarabhai Space Centre 
Indian Space Research Organization 
Thiruvananthapuram-695022 
 

Prof.Dr. E. Murugan 
Professor, Department of Physical Chemistry & Prof & 
Head, Department of Material Science 
School of Chemical Sciences 
University of Madras, 
Guindy Campus, Chennai -25 

Dr. C. V. Avadhani 
Former Scientist 
Polymers and Advanced Materials Laboratory, 
CSIR-National Chemical Laboratory, 
Pune 411008, INDIA 
 

Prof.DipankarChattophdhyay 
Department of Polymer Science and Technology  
University Colleges of Science & Technology, 
 92, A. P. C. Road, Kolkata-700 009  
 

Dr. M. V. Badiger 
Former Scientist 
Polymer Science & Engineering Division 
National Chemical Laboratory 
Pune - 411 008 
 

Prof.VimalKatiyar, 
Department of Chemical Engineering, 
Indian Institute of Technology Guwahati 
North Guwahati, Assam- 781039 
 

Prof. V.N. RajasekharanPillai 
Vice-Chancellor 
SomaiyaVidyavihar University 
Vidyavihar (E) 
Mumbai 400077 

Prof.Anup K. Ghosh 
Professor and Head  
Centre for Polymer Science and Engineering,  
Indian Institute of Technology,  
HauzKhas, New Delhi 110016  

 

 

Head Office 
C/o Polymer Science and Engineering Division 
CSIR-National Chemical Laboratory, Dr.HomiBhabha Road, Pune - 411 008 
E-mail: s.chikkali@ncl.res.in 
Website: http://www.spsi.co.in/ 
 

 
 
 



Day-1, Wednesday, 02 November 2022

Venue: CSIR-NCL Pune Auditorium

8.00-9.00

9.30- 10.30

10.30-11.00

11.00-11.45

11.45-12.15

12.15-12.45

12.45-14.15

14.15-15.00

15.00-15.30

15.30-16.00

16.00-16.30

16.30-17.00

17.00-17.30

17.30-19.00

19.00

Onwards

Registration

Inauguration: Chief Guest Prof. Sir Richard Roberts (Nobel Laureate)

Tea

Dr. S. R. Palit Memorial Lecture: Yves Gnanou.

Developments in Polyether and Recent polycarbonate Synthesis

Using Boron-Based Catalysts

Prof. Santappa Award Lecture: Niranjan Karak.

Biodegradable Smart Polymer Nanocomposites as a Sustainable Material

for Multifaceted Advanced Applications

Prof. Kishore Memorial Award Lecture-1: Suryasarathi Bose.

Trash to Treasure: The Key Role of Vitrimers

Lunch

Dr. S. Sivaram Endowment Lecture: Richard Hoogenboom. Supramolecular

Polymer Materials

Prof. Kishore Memorial Award Lecture-2: Samir Chikkali.

Insertion Polymerization of Ethylene: Quo Vadis?

PL-1: Valeriy Kapelyushko.

High Performance Polymers Sustainability solutions

Tea

PL-2: Nikos Hadjichristidis.

Macromolecular engineering via polylactide stereocomplexation,

Hydrogen Bonding and Dynamic Covalent Bonding

PL-3: Ajit Sapre.

Advances in polymer and composite materials towards Atma Nirbhar Bharat:

One perspective

Poster Session-1

Dinner at NCL GH

Session-1: Chair: S. Ramakrishnan, President, SPSI

Session-2: Chair: Ashok Misra

Session-3: Chair: Anup Ghosh



Day-2, Thursday, 03 November 2022

IL-1: Tarun K. Mandal.
Stimuli-responsive
Functionalized
Polypeptides and
Aggregates for Various
Applications

IL-5: S. K. Sukumaran.
Polymer Grafted Rubber
Nanoparticles in a
Polymer Matrix:
Viscoelasticity and Sol-
gel Transition

IL-9: Arun K. Nandi.
Optoelectronic Properties
of Polymer- Peptide
Conjugates

IL-13: Sabu Thomas.
Nanostructured
Polysaccharides
Materials for Water
Purification

09.15-09.45 IL-2: Subi J. George.
Molecular Programming at
the Higher Hierarchical
Levels of Supramolecular
Self-Assembly

IL-6: Parbati Biswas.
Conformation and
Rheology of Ring
Polymers in Dilute
Solutions

IL-10: Sudip Malik. Metal-
nanoparticle Embedded
1D Polyaniline
Nanotubes: Charge
Transport and Resistive
Switching Behaviours

IL-14: Saju Pillai.
Versatile
Nanocellulose-derived
Systems for Functional
Applications

09.45-10.15 IL-3: Anindita Das.
Crystallization-Driven
Controlled Two-
Dimensional Assemblies of
Chromophore-Appended
Semicrystalline Polymers

IL-7: Reji Varghese. DNA-
decorated soft
nanostructures

IL-11: Pralay Maiti.
Sustainable Polymers in
Energy Sectors

IL-15: Vimal Katiyar.
Biodegradable
Products Development
using Home Grown
Technologies

10.15-10.45 IL-4: Umaprasanna Ojha.

Carboxylates as Dynamic

Linkages for Development of

Dynamic Covalent

Organogels with

Thermoresponsive Behavior

IL-8: Sharan Shetty. Role
of Computational Material
Science in Sustainability:
An Industrial Perspective

IL-12: Arul Kashmir
Arulraj. Stretchable and
Wearable Biomedical
Devices: The Step
Towards Affordable
Health Care

IL-16: S. T. Mhaske.

Sustainable Valorisation

of Waste for the

Affordable Production of

Bio-Based Packaging

(SWAP)

Venue: IISER Pune, Main Building

Hall-1

Session-4:

Chair: Anil Kumar

Hall-2

Session-5

Chair: R. Boomi Shankar

Hall-3

Session-6

Chair: K. KrishnamoorthyTime

08.45-09.15

Hall-4

Session-7

Chair: Rajasekharan Pillai

11.15-11.45 IL-17: Suhrit Ghosh.
Chain-folding Regulated
Hierarchical Assembly of
Amphiphilic Polyurethanes
and Functional Materials

IL-21: Nikhil K. Singha.
"Click" Chemistry; A Multi-
talented Toolbox in
Polymer Science"

IL-25: Satish Patil.
Realization of Mott-
Wannier Exciton in
Organic Semiconductors:
An Agnostic Approach

IL-29: Neetu Singh.
Rethinking Solutions
for Healthcare
Technologies

11.45-12.15 IL-18: Raja Shunmugam.
Functional Polymers
Shows Very Interesting
Similarities of Enzymes

IL-22: Tushar Jana.
Polymers with Pendant
Ferrocenyl Units as Burn
Rate Catalysts

IL-26: Debasis Samanta.
Immobilized Conjugated
Polymers on Surfaces:
Photovoltaics to
Photocatalysis

IL-30: Vaishali S.
Shinde.
Thermoresponsive
Pluronic based
microgels for controlled
release of curcumin
against breast cancer
cell line

12.15-12.45 IL-19: Rabibrata
Mukherjee. Evolution and
Dynamics of Nano Particle
containing ultra thin
Polymer films

IL-23: Sampa Saha.
Anisotropic Colloidal
Surfactants and their
Application in Catalysis

IL-27: Asish Pal.
Strategies towards
precision supramolecular
polymers and adaptive
biomaterials

IL-31: Kaushik
Chatterjee. 3D Printing
of Scaffolds for Bone
Tissue Regeneration

Session-8

Chair: S. G. Srivatsan
Session-9

Chair: NN Maldar

Session-10

Chair: Nirmalya Ballav

Session-11

Chair: Anuya Nisal

Tea Break

Time

10.45-11.15



Session-16

Chair: Tamanna Thakur

Day-2, Thursday, 03 November 2022

IL-20: Swapnil Sonawane.
Polyelectrolyte Multilayers
for Emissive Europium
Films

IL-24: Vikas Gite. Smart
self-healing anticorrosive
organic coatings based
on vegetable oils

IL-28: Smrutirekha
Mishra. Dual Emitting
Polymer-Carbon dots
composites for sensor
application

IL-32: Kiran S. Surface
functionalized
radiopaque
microspheres for
embolization and
localized diagnostic
applications

Venue: IISER Pune, Main Building

Time

12.45-13.05

15.00-15.30 IL-34: Ramaswamy

Nagarajan. Utilizing Biobased

Byproducts as Feedstock For

the Developmemt of

Intumescent Flame Retardant

Coatings

IL-39: E. Bhoje Gowd.
Hierarchical Assemblies
of Supramolecular Block
Copolymers and Star-
Shaped Poly(Lactides)

IL-44: Bimlesh Lochab.
Sustainable
Polybenzoxazines:
Upcoming Class of
Phenolic Polymers

IL-49: Amit Dixit.
Biobased Epoxy
Resins and Recyclable
Systems for
Composites

16.30-17.00 IL-42: Amit Kumar
Jaiswal. 3D Scaffold
Systems for tissue
engineering applications

IL-47: Titash Mondal.
Polymeric Flexible
Electronic Sensors for
Point of Care Applications

IL-52: Nishant Sinha.
Computational
Modeling of
Polyurethane Foams

13.05 - 14.30 Lunch, IISER Dining Hall, First Floor (5 minutes walk)

Session-12

Chair: HN Gopi
Session-13

Chair: Prakash Wadgaonkar

Session-14

Chair: Srinivas Hotha

Session-15

Chair: Manohar Badiger

IL-33: Priyadarsi De.
Combination of Living
Cationic and RAFT
Polymerizations for
Macromolecular
Engineering

IL-38: Susanta Banerjee.

Sterically Hindered Pyridinyl-

Linked Sulfonated

Polytriazoles: Synthesis,

Characterization and

Properties

IL-43: Sayam Sen Gupta.
Trafficking of
glycopolypeptides and
their self-assembled
nanostructures: the role
of the carbohydrate

IL-48: Anoop Anand.
Structural Composites
with Interleaved
Nanofibers

14.30-15.00

15.30-16.00 IL-35: Satyavrata
Samavedi. Robust design
of electrospun polymeric
meshes for controlled and
predictable drug release

IL-40: U. Natarajan.
Simulations of Polymer-
Surfactant Complexes in
Aqueous Solution

IL-45: Anilkumar P. R.
Biocompatibility
evaluation of Bioink for
Three Dimenstional
Bioprinting of Liver

IL-50: Sravendra
Rana. Vitrimers: an
approach towards
sustainable future

16.00-16.30 IL-36: Leena Nebhani.
Porous Functionalized
Catalytic Inorganic and
Polymer Particles

IL-41: Ashok Kumar
Dasmahapatra. Polymer
Nanocomposites for
Energy Harvesting
Applications

IL-46: Syed G. Dastager.
Bacterial Nano Cellulose
(BNC) as a sustainable
technological material

IL-51: Smita Mohanty.
Insight of Biopolyester
based mulch films in
open field: Evaluation
of performance
characteristics and
Microplastics
Assessment

17.30-18.30 Early Career Researchers
Session
Somdeb Jana
Tapas Dembsharma
Sandeep Sharma
Nagnath Patil

18.30-19.30

20.00
Onwards Dinner at NCL GH

Hall - 1
Session-8

Chair: S. G. Srivatsan
Session-9

Chair: NN Maldar

Hall - 2
Session-10

Chair: Nirmalya Ballav

Hall - 3
Session-11

Chair: Anuya Nisal

Hall - 4

Time

Tea Break

Time

17.00-17.30

Flash Posters
(Chair: Seena Joseph)

IL-37: Raj K

&

umar Roy. A new

framework for folding

aromatic polyamides into

intrachain β-sheet structures

and their applications in

organo-electronics catalysis



Day-3, Friday, 04 November 2022

Venue: CSIR-NCL Pune Auditorium

Session-17

Chair: Sarika B.

9.00-9.30

9.30- 10.00

10.00-11.00

11.00-11.30

11.30-12.00

12.00-12.30

12.30-14.15

14.15-15.30

15.30-16.15

16.15-17.00

17.00-17.30

17.30-18.30

18.30-20.00

20.00

Onwards

PL-4: Sanjay Rastogi. Too Hot to Melt

PL-5: Guruswamy Kumaraswamy. Covalently bonded chains of colloids

Panel Discussion-1: Innovation & Entrepreneurship: Moderator: V. Premnath.

Panelist: Sachin Dubey, Jayant Khandare, Anuya Nisal, Parul Ganju

PL-7: Manickam Jayakannan. Tweaking Polymer Topology in Breaching

Bacterial Cell Membrane

Poster Session-2 & Lunch

TEA

Session-18

Chair: B. L. V. Prasad

Session-19

Chair: Ashish Lele

PL-6: A. Ajayaghosh. 2-Dimensional Polymers of Ionic Covalent

Organic Nanosheets

Panel Discussion-2: Building a Career in Industry: A Perspective:

Moderator: Raman Ramachandran

Panelist: Gopa Kumar Nair, Rahul Shingte, Saptarshi Ray,

Anil Gaikwad, Saswati Pujari

Popular Lecture -1: Dr. R. A. Mashelkar

Popular Lecture -2: Prof. Ajit Ranade

Poster Award Distribution & Valedictory Function

TEA

Cultural Program

Dr. S. Sivaram Felicitation Dinner (NCL GH)
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Dr. Santi Ranjan Palit Endowment Lecture 
Developments in Polyether and Recent polycarbonate 
Synthesis Using Boron-Based Catalysts 
 
Yves Gnanou  
King Abdullah University of Science and Technology Thuwal, 
Saudi Arabia  
                                            E-mail: yves.gnanou@kaust.edu.sa 
 

With the exception of poly(propylene oxide) (PPO) and poly(propylene carbonate) (PPC) that 

can be obtained using the same double metal cyanide catalyst (DMC), other polyethers and 

polycarbonates generally require specific catalysts, either alkali bases for polyethers and 

complex organometallic systems for polycarbonates.  

Several organocatalysts have been specifically designed over the last twenty years for the 

polymerization of epoxides in an attempt to ditch metallic systems but they could never be 

successfully applied to the synthesis of polycarbonates.  

In a recent addition we have shown that upon associating alkyl boron to various onium salts not 

only polyethers but also a whole range of polycarbonates resulting from the copolymerization 

of epoxides with carbon dioxide (CO2) can be synthesized with excellent catalytic activity. The 

role of boron centers is twofold: as a Lewis acid alkyl boron interacts with the anionic growing 

species, curbs their reactivity, formingan ate complex of moderate reactivity; boron also 

independently activates epoxides, enhancing their reactivity. As a result PPO could be 

generated free of any side reactions using such boron-based systems and PPC as well.  

The presentation will actually discuss the potential, the activity, the respective advantages and 

limitations of two families of boron-based systems: the bicomponent family of boron-based 

systems associates alkyl boron with various onium salts; in the bifunctional family boron 

centers and anions responsible for the (co)polymerization initiation are included in a same 

molecule.  

Besides epoxides and CO2, these systems were also found efficient at (co)polymerizing a whole 

range of oxygenated monomers, such as anhydrides, cyclic esters, isocyanates and aldehydes. 
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Sustainability is a requirement for today’s society and polymeric materials are not an exception 

of it. Conventional petroleum-based polymers are mostly non-biodegradable and obtained from 

non-renewable fixed resources. Thus, it is essential to develop bio-based sustainable 

biodegradable polymeric products with desired performance to fulfill the demand of an ever-

increasing world population and comfort in human life on one hand, and reduction of fossil 

fuel reserves, global warming, climate change, and stringent environmental rules and 

regulations on other hand. In this endeavor, the author’s group has tried to exploit naturally 

renewable resources as feedstocks for the development of desired polymers with required 

biodegradability. Hence, a few industrially important bio-based polymers such as 

polyurethanes, polyesters, poly(ester-amide)s and epoxies have been developed using different 

naturally renewable bio-resources. These polymers have been synthesized by using the dictates 

of Green Chemistry. Recently, modified natural polymers have also been utilized. But, to 

achieve the desired performance of such bio-based polymers and to address the societal 

demands of advanced applications, a variety of nanocomposites by incorporation of different 

types of nanomaterials from zero to two including one-dimensional have been investigated. 

The developed nanocomposites showed significant improvement of mechanical, thermal, 

chemical, biological, optical, electrical, catalytic, etc. along with special properties like 

antimicrobial, antistatic, fluorescent, shape memory, self-expandability, self-healing, self-

cleaning, biocompatibility, etc., depending on the special features of the used nanomaterials. A 

brief overview of all such studies including their applications from active surface coating to 

smart biomedical including structural materials will be discussed at this event.  
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Thermoplastic Polyolefins are lightweight, inexpensive, and durable materials, which  can 

be easily molded into a variety of products that finds use in a broad range of 

applications.  India is ranked 12th among the countries mishandling plastic waste and the 

total plastic waste generation is about 3.47 MTA according to Central Pollution Control 

Board of India. Going  by global statistics, municipal solid waste (MSW) typically contains 

more than 70 wt %  plastics, amid food scraps, yard trimmings, textiles, paper, and other 

inorganic waste. This  majorly (60%) consists of polyolefins (HDPE, LDPE, LLDPE, and 

PP) and the remaining  fraction being PET, PVC, PS, and other minor polymers.   

In India, a large quantity of low-density polyethylene (LDPE) is being consumed 

in  packaging milk. So, the growing volume of post-consumer milk pouches in MSW is 

creating a serious problem. Hence, recycling of used milk pouches has become very 

important in order  to minimize or avoid their adverse environmental impact. Since milk 

pouches come under the  category of SUP, their collection and recycling may be 

commercially attractive, assuming  their conversion to value-added products. However, it 

is well established that recycling plastics often result in inferior properties and hence, it is 

blended with virgin polymer. The  most likely reason for this inferior mechanical property 

is the post-consumer recycling (PCR)  that has suffered from degradation during their 

subsequent reprocessing. The extent of  degradation depends on polymer type, number of 

cycles and the severity of conditions applied  during reprocessing operations.  

In this context, we have come up with a unique concept of introducing dynamic  covalent 

bonds in PCR LDPE aided through transesterification and other such  thermoreversible 

bonds which results in multiple covalent adaptable networks during  recycling or 

subsequent re-processing. Our Vitrimer-LDPE survived more than 4 cycles of reprocessing 

and thereby opens new avenues in managing PCR LDPE waste in MSW. 
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Today we produce about 300 million tons of polymers every year. Among these, polyolefins 

contribute more than half of the total volume of polymers produced. Most of these polyolefins 

are produced by a reaction called “Insertion Polymerization” or, more popularly, “Ziegler-

Natta Polymerization”.1 Despite the seeming maturity, the insertion polymerization reaction 

continues to surprise us with growing complexity and is young as ever.  

My talk shall take a stock of the remaining challenges in Ziegler-Natta polymerization, briefly 

discuss current solutions, and reiterate the enormous potential of this seventy-year-old reaction 

to meet contemporary demand. The first part of my talk will deal with a material called 

disentangled ultrahigh molecular weight polyethylene (dPE) (which is claimed to be stronger 

than steel). Controlled reduction of titanium can produce a pseudo-single site heterogeneous 

catalyst that produces dPE.2 The second part of my lecture will showcase our endeavor in 

insertion copolymerization of difunctional olefins with ethylene to prepare functional 

polyethylene.3-4 Finally, the talk will reveal how the fundamental understanding developed in 

our group is then exploited to address real-world industrial challenges.5 
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Supramolecular interactions are omnipresent in Nature and are at the basis of all adaptive and 

responsive processes in natural systems. Importantly, natural polymer structures based on 

supramolecular interactions provide a highly sophisticated level of control over the properties 

of the materials, ranging from information storage and read-out, via self-replication to transport 

of molecules and materials with high mechanical strength and efficient energy dissipation. 

Inspired by these natural systems, we aim to develop advanced materials based on the 

combination of polymer materials with supramolecular interactions which will be discussed. 

At first the utilization of thermoresponsive polymers as basis for smart polymeric sensors with 

a memory function will be discussed.1 It is demonstrated that thermal phase transitions with 

large hysteresis (up to 40K) could be obtained based on supramolecular host-guest association, 

which could be exploited as memory function for the thermal history of the solution.2 When 

transferring these host-guest systems to polymeric hydrogels, the supramolecular association of 

the hydrogel with a tetracationic macrocyclic host was found to induce strong swelling of the 

hydrogels.3 Combining this hydrogel with a thermoresponsive polymer that contains a stronger 

binding electron rich host in solution allows shuttling of the macrocyclic host between the 

solution and the hydrogel. As such, this multicomponent supramolecular system revealed 

heating induced swelling of the hydrogel and cooling induced shrinkage. 

Secondly, poly(2-isopropenyl-2-oxazoline) (PiPOx) will be presented as broadly applicable 

building block for making responsive materials. PiPOx is hydrophilic and biocompatible while 

modification is straightforward through coupling of carboxylic acids to the side-chain 2-

oxazoline units. This allows modification of the hydrophilic-hydrophobic balance to make 

thermoresponsive polymers,3 but also can be used to introduce side-chain functionalities, such 

as azobenzenes for sensing or photoresponsive behavior. In addition, the use of difunctional 

carboxylic acids leads to straightforward preparation of crosslinked hydrogels.4 The preparation 

of strong and energy dissipating hydrogels will be discussed based on poly(2-isopropenyl-2-

oxazoline) that is crosslinked with either a pillar[5]arene as supramolecular crosslinker or with 

terpyridine metal complexes.5 
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Abstract 
 
    Solvay Materials comprises Specialty Polymers and Composite Materials businesses that 
are market leaders providing solutions for sustainable mobility, light weighting and energy 
efficiency. Broad portfolio of high performance polymers, such as PEEK, PVDF, PES and 
others, enables key applications addressing Sustainability goals, such as Batteries, e-mobility, 
renewable energy, hydrogen economy, water purification membranes, connectivity and life 
solutions.  
    One example of current research activity is related to PVDC, polymer with exceptionally low 
permeability to oxygen and water vapor. The retention of barrier properties to oxygen even in 
humid conditions, and its process ability, explain its success as barrier layer in high 
performance films for packaging. The recyclability of packaging films is crucial for the 
reduction of plastic waste and the sustainability of the applications. The different approaches 
under development shown. Both mechanical and advanced recycling technologies have been 
investigated to address Circular Economy challenges for high performance films. 
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The heart of material properties lies at the molecular level, so by controlling the molecular 
structure, one can control the macroscopic properties. The structure (star, comb, cyclic, etc.) 
of the polymeric materials synthesized in our past and present Laboratories was based on 
conventional covalent bonds.1 A few years ago, we started working on architectures based on 
polylactide (PLA) stereocomplexation (SC), hydrogen bonding (HB) and dynamic covalent 
bonding (DCB). 2,3,4  In this presentation, we will give the principle of the synthesis of a few 
simple examples (diblock and triblock copolymers and a 3-arm star) and discuss the methods 
of characterizations (NMR, SEC, XRD, DSC, FTIR) and the beneficial properties (self-healing, 
recyclability, thermal stability) coming from the non-covalent (conventional)-based 
macromolecular architectures.  We think that this study opens avenues towards a variety of 
well-defined non-covalent bond based complex macromolecular architectures. 

 
Figure. Schematic presentation of a 3-arm star PI (DCB), PS-b-PI (HB) diblock copolymer and PS-PLA-
PI triblock terpolymer (SC) along with a DSC thermogram and XRD spectrum.  
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One perspective 
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Abstract 
  
Advances in polymer and composite materials will significantly contribute towards sustainable 

and resilient socio-economic growth in India. High performance materials will continue to grow 

in critical sectors such as energy, transportation, agriculture, infrastructure, textile, healthcare, 

defense, etc., to support our ambitious economic growth targets. The present talk will give an 

overview of Reliance’s recent  technology and product & applications developments  for novel 

engineering polymeric materials  (Disentangled Polyethylene and Polypropylene),  

functionalized SBR and composites,  self-healing elastomers (specialty Halo butyl Rubber and 

PBR), Polyolefin Elastomers (POE) , CPVC, Eco-smart plasticized PVC, bio-composites PVC, 

interlocking Sulfur polymers, Super Absorbent Polymers and polymeric materials for advanced 

batteries and fuel cells. Surface functionalized polyester for enhancing shelf life of fruits and 

vegetable will also be highlighted. 

 

To support sustainability, Reliance’s efforts in bio compostable and biodegradable plastics 

(PBAT & PHA’s) will also be discussed. Circular economy of plastics is becoming more critical 

to address plastics pollution challenges, requiring advance technologies for effective recycling 

and upcycling of plastic waste to provide end of life solutions critical for sustainability. We 

have also developed, novel catalyst and reactor technology to convert mixed plastic waste to 

stable hydrocarbon oil that can be converted to various plastics again, closing the loop. Some 

examples of novel sustainable unique materials such as Spider silk, Nano-cellulose, etc., 

produced with genetically modified organisms will also be illustrated. Reliance Industries R&D 

developments to commercialize novel high-performance disruptive materials we believe will 

contribute to Atma Nirbhar Bharat.  
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Covalently bonded chains of colloids 
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Abstract: There has been great interest in studying assemblies of colloids, as analogues of 

molecular systems. Micron-sized colloids are Brownian particles and can be readily visualized 

using optical microscopy at visual wavelengths. Advances in particle synthesis and 

microscopic techniques (especially confocal microscopy) have made it possible to track 

individual particles in assemblies, something that is nearly impossible when studying 

molecular systems. We have prepared string-like assemblies, where colloidal particles are 

bonded together through a thin crosslinked polymer mesh that surrounds each particle. 

Controlling the extent of crosslinking of the polymer mesh affords control over the rigidity of 

the colloidal chain. It is possible to decorate the colloidal chain with catalyst nanoparticles, so 

that the colloidal chain is rendered "active" in a reactant bath. We show that such chains exhibit 

enhanced center of mass diffusion, that is controlled by the chain rigidity. In another set of 

experiments, we use a thermoresponsive polymer mesh to control the solvophilicity of the 

colloidal chain. Here, we demonstrate the reversible formation of helical structures by the 

chains as temperature is varied. 
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2-Dimensional polymers of organic molecules are rare when compared to the 1-dimentional 

chains of covalent polymers. Self-assembly of certain functional molecules are known to form 

2-D polymeric sheets.1 Other examples of 2-D polymers are covalent organic frameworks 

(COFs) and coordination polymeric gels.2,3 However, poor control on the exfoliation of COFs 

remains a disadvantage for their application as 2-D materials. In this context, ionic covalent 

organic nanosheets (iCONs) are a unique class of polymeric materials having the ability to self-

exfoliate to form ionic nanosheets. Another challenge is the reversible control of the available 

surface charges on COFs. We have developed strategies for the exfoliation, re-stacking, 

surface-charge control and application of ionic COFs. An example is the propidium iodide-

based ionic COFs, PI-TFP.4,5 The surface charge on PI-TFP facilitates its initial self-

exfoliation. However, interaction with DNA or CB[7] resulted in re-stacking with concomitant 

changes in fluorescence and zeta potential. Interaction is specific with double stranded DNA. 

Addition of 1-adamantylamine hydrochloride (AD) to the CB[7] complexed PI-TFP, facilitates 

decomplexation of PI-TFP from CB[7], resulting in exfoliation and an increase in zeta 

potential. Such control on the exfoliation, re-stacking, and the associated regulation of the 

surface charge in PI-TFP was exploited for controlling bacterial growth. Details of these 

studies will be presented.  
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Synthetic polymers are emerging as important integral part of 

biomedical research for the enrichment of the drug administration to 

tumor specific region in cancer treatment and in the handling of 

infectious diseases caused by bacteria and viruses. Recently, our 

research group has put several efforts in the structural engineering of biodegradable 

polycaprolactone based cationic macromolecular architectures as a membrane disrupting 

antimicrobial vectors.
1
 Fluorescent probes are tagged and their self-assembled tiny luminescent 

nanoparticles are employed to gain in-depth understanding on the bacterial membrane 

breaching mechanism. Confocal image-based FRET probe technology is developed for direct 

visualization and quantification of real-time antimicrobial action.
2
 The bacterial-membrane 

reinforced FRET probe development in the group has significant long-term impact to unlock 

biological pathways for both fundamental understanding as well as leading new therapeutic 

formulation. The role of polymer topology control on the membrane disruption process is 

currently investigated by carefully designed 1D rod-shape and 3D star-shaped diblock core-

shell polymers. They were employed as on-demand delivery vehicle for clinical broad-

spectrum bacteriostatic macrolide antibiotics in order to maximize the impact via synergistic 

combination therapy. The development of aforementioned polytherapy treatment builds the 

foundation for substantial enhancement of drug efficacy along with reduced drug resistance. 

The presentation will be focussed to highlight our contribution in this field and also emphasize 

the need for new polymer technologies in handling the healthcare at large.  
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