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It is our pleasure to invite all scientists, academicians, young researchers, business delegates 
and students from all over the world to attend the International Meet & Expo on Polymer 
Science and Composite Materials  will be held in Nice, France during November 01-03, 2021.

POLYMERMEET2021 shares an insight into the recent research and cutting edge technologies, 
which gains immense interest with the colossal and exuberant presence of young and brilliant 
researchers, business, delegates and talented student communities.

POLYMERMEET2021 goal is to bring together, a multi-disciplinary group of scientists and 
engineers from all over the world to present and exchange break-through ideas relating to the 
Polymer Science and Composite Materials. It promotes top level research and to globalize 
the quality research in general, thus makes discussions, presentations more internationally 
competitive and focusing attention on the recent outstanding achievements in the field of 
Polymer Science and Composite Materials.  

We’re looking forward to an excellent meeting with scientists from different countries around 
the world and sharing new and exciting results in Polymer Science and Composite Materials.
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Development of Graphite-Epoxy Composites for 
Bipolar Plates in PEM Fuel Cells
Fabrizio Roncaglia,1 Luca Spinelli,1 Manuel Imperato,1 Roberto Biagi,2 
Marcello Romagnoli,3 Alessandro di Bona,4 Adele Mucci1*

1Dipartimento di Scienze Chimiche e Geologiche, Università di Modena e Reggio Emilia, 
Via G. Campi 103, Modena, Italy
2Dipartimento di Scienze Fisiche, Informatiche e Matematiche, Università di Modena e 
Reggio Emilia, Via G. Campi 213/A, Modena, Italy
3Dipartimento di Ingegneria “Enzo Ferrari”, Università di Modena e Reggio Emilia, Via 
Vivarelli 10, Modena, Italy
4CNR - Istituto Nanoscienze - Centro S3, Via Campi 213/A, Modena, Italy
*Corresponding Author E-mail: adele.mucci@unimore.it

Abstract 
Graphite-Epoxy composites can be a good alternative to metals and metal alloys to build 
Bipolar Plates (BPs),1 that are important components of Proton Exchange Membrane Fuel 
Cells (PEMFC), mainly used in hydrogen-powered electric vehicles. We are currently working2 
on the preparation of graphite-epoxy composites, suitable for manufacturing BPs meeting the 
technical targets for 2025.3 

Among the overall properties expected for BPs, we are mainly focussing on conductivity, 
flexural strength and permeability and we are tuning the preparation steps, i.e. composite 
formulation, mixing and molding, trying to optimize these properties. We compared different 
resin to filler ratios, dry and wet mixing, mechanical and magnetic stirring and different 
temperature and pressure ranges. A two-level full factorial Design Of Experiment (DOE) 
approach was performed to analyze the molding parameters.

We observed substantial changes in the properties of the composites, depending on the type 
of graphite, the mixing method, the epoxy resin to filler ratio and the molding pressure, 
temperature and time. The results of these studies will be presented.

Keywords
PEM Fuel Cells; Bipolar Plates; Graphite-Epoxy composites.

References
1. N. Saadat, H. N. Dhakal, J. Tjong, S. Jaffer, W. Yang, M. Sain, Renewable and Sustainable 
Energy Reviews 138:110535, 2021.
2. F. Roncaglia, M. Romagnoli, S. Incudini, E. Santini, M. Imperato, L. Spinelli, A. di Bona, 
R. Biagi, A. Mucci, Int. J. Hydrogen Energy, 46, 4407-4416, 2021.
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3. Fuel Cell Technical Roadmap, November 2017.
https://www.energy.gov/sites/prod/files/2017/11/f46/FCTT_Roadmap_Nov_2017_FINAL.
pdf

Biography
Prof. A. Mucci holds a Master Degree in Chemistry and a PhD in Chemical Science at the 
University of Modena and Reggio Emilia. She was a researcher in Organic Chemistry from 1992 
to 2002 and has been Associate Professor of Organic Chemistry since 2002 at the University 
of Modena and Reggio Emilia. She works at the Department of Chemical and Geological 
Sciences of the University of Modena and Reggio Emilia. She published more than 140 papers 
on international scientific journals and she is co-author of more than 120 communications at 
national and international meetings.

Her research focuses on materials for energy applications; in particular, on semi-conductive 
organic materials (oligo- and polythiophenes) with applications in organic photovoltaics and 
in enhanced hydrogen production and on graphite-based conductive composites for bipolar 
plates for PEM fuel cells. She also studies complex biological or synthetic matrices applying 
nuclear magnetic resonance spectroscopy and other techniques. 

https://www.energy.gov/sites/prod/files/2017/11/f46/FCTT_Roadmap_Nov_2017_FINAL.pdf
https://www.energy.gov/sites/prod/files/2017/11/f46/FCTT_Roadmap_Nov_2017_FINAL.pdf
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Polymeric surfactants and cholinium-based DES and: a 
perfect match for aqueous biphasic systems
María S. Álvarez1,2, María A. Longo1,2, Francisco J. Deive1,2, Ana Rodríguez1*

1Department of Chemical Engineering, Campus As Lagoas-Marcosende, 36310 Vigo, 
España.
2CINTECX, University of Vigo, Campus As Lagoas-Marcosende, 36310 Vigo, España.
*Corresponding Author E-mail: aroguez@uvigo.es

Abstract
A booming interest in the development of more environmentally sustainable extraction processes 
has led to the search of novel salting out components like DES for triggering segregation 
in aqueous solutions. Among the possibilities, the relevant role of non-ionic surfactants in 
biotechnological processes (e.g. proteins purification, bioremediation enhancement, etc.) has 
made us to bet in Aqueous Biphasic Systems (ABS) composed of Triton or Tween surfactants 
to be salted out by neoteric solvents like ionic liquids [1,2]. These systems are usually an 
appealing option to be applied for the extraction of biologically relevant biomolecules. In 
this sense, different research works have already demonstrated the suitability of these 
systems for the separation of enzymes [4]orantioxidants [5], and even for the recovery of 
emergingcontaminants [3].

In the present work, the solubility curves of ABS composed of non-ionic surfactants and 
cholinium-based DES have been determined by the cloud point method at different temperatures 
and atmospheric pressure. Then, different well-known empirical equations have been proposed 
to describe the systems prior to characterize the tie-lines. Densities and refractive indices have 
been used to characterize the tie-lines at the selected temperatures, and Othmer-Tobias and 
Bancroft equations have been employed to characterize them. The experimental data were 
carefully analysed and compared with the binodal curves recorded for non-ionic surfactant-
based ABS carried out with inorganic and organic salts.

Keywords
polymeric surfactants, deep eutectic solvents, segregation, aqueous separation

[1] M.S. Álvarez, M. Rivas, F.J. Deive, M. A. Sanromán, A. Rodríguez, RSC Adv. 4 (2014) 
32698-32700
[2] M.S. Álvarez, F. Patiño, F.J. Deive, M.A.Sanromán, A. Rodríguez, J. Chem.Thermodyn., 
91 (2015) 86-93
[3] V.E. Wolf-Márquez, M.A.Martínez-Trujillo, G. Aguilar Osorio, F.Patiño, M.S.Álvarez, A. 
Rodríguez, M.A.Sanromán, F.J. Deive, Bioresour. Technol., 225 (2017) 326-335
[4] L. Xavier, F.J. Deive, M.A.Sanromán, A. Rodríguez, M.S. Freire, J. González-Álvarez, P. 
Gortares-Moroyoqui, S.Ruíz-Cruz, R. Ulloa, ACS Sust. Chem. Eng., 5 (2017) 3339-3345

mailto:aroguez@uvigo.es
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[5] M.S. Álvarez, J.M.S.S. Esperança, F.J. Deive, M.A.Sanromán, A. Rodríguez, Sep.Purif. 
Technol., 153 (2015) 91-98

Ackowledgements
The authors thank Xunta de Galicia and ERDF for funding through a postdoctoral grant 
(ED481D-2019/017). The authors are grateful to the Spanish Ministry of Science, Innovation 
and Universities for the financial support through the project RTI2018-094702-B-I00.
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Fully recyclable epoxy formulations using epoxidized 
precursors from waste flour

Antonio Greco,1 Francesca Ferrari,1 Carola Esposito Corcione,1, 
Raffaella Striani,1 Lorena Saitta,2 Gianluca Cicala2 
1Department of Engineering for Innovation, University of Salento, Italy
1Department of Civil Engineering and Architecture (DICAR), University of Catania, Italy

Organic waste are an increasing problem due to the exponential growth of their presence in the 
waste stream. For example, waste flour does not find simple use in high value-added products. 
Similarly, epoxy based thermosets are becoming a serious issue due to their wide use and 
poor recyclability in reusable matrices. Here we combine two approaches aimed to re-use the 
organic waste flour into high value epoxy based thermosets that could be fully recycled into a 
reusable plastic matrix. The waste flour was transformed into an epoxized prepolymer that was 
then mixed with a commercial epoxy bio-based monomer cured with a cleavable ammine. The 
glass transition temperature of the epoxy formulation was optimized varying the ratio between 
the two epoxy monomers and the amount of the cleavable amine. While the relative amount 
of the two monomers did not significantly influence the glass transition, an optimal ammine 
content of 15 phr allowed to improve the glass transition temperature up to 76.5 °C. Similar 
results were obtained when considering the mechanical properties, with the formulation cured 
with 15 phr ammine conten showing the best behaviourt. The resin developed showed optimal 
recyclability when treated with an acidic solution under mild conditions (i.e. 80 °C for 1 
h) obtaining a thermoplastic material with a Tg of about 69 °C. The thermoplastic material 
obtained from the recycling is unique compared to those obtained before as it was derived 
from a valuable thermoset formulated using 50wt% of an epoxy monomer synthetized from 
waste flours.  

Biography
Antonio Greco complete his PhD from university of Salento in 2001. Since 2003 is an Assistant 
Professor in Materials Science and Technology at the University of Lecce Didactic activity at 
the Engineering faculty teaching courses on Materials Science and Technology and Composite 
and Nanocomposite materials Main research activities are focused on Polymer processing, 
thermal analysis of polymeric materials, kinetics of reaction and transition, stereolithography, 
polymer processing simulation He is author of about 110 papers on international journals and 
has been serving as an editorial board member of international journals. 
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Integration of molecular machines and motors into 
supramolecular materials:  structural properties 
studied by small-angle neutron and X-ray scattering
Eric Buhler*1, G. Mariani1, A. Goujon2, J.-R. Colard-Itté2, E. Moulin2, 
N. Giuseppone2

1Matière et Systèmes Complexes Laboratory, Université de Paris, France 
2Institut Charles Sadron, Strasbourg, France
*Corresponding Author E-mail: eric.buhler@u-paris.fr

Abstract
Switchable functional molecules capable of producing mechanical work constitute an active 
focus in nanotechnologies as they can be a source of components for molecular-based devices 
and materials. In particular, the dynamic nature of mechanically interlocked molecules allows 
their components to undergo relative internal movements, which can be exploited in translation 
and circumrotation. When it comes to using molecular machines to facilitate the creation of 
materials on the macro-scale, the primary concern is whether the nano-sized machines will be 
able to amplify their mechanical behavior to create a response in the bulk material. Hence, one 
of the most fundamental and challenging objectives associated to nano-machines rests on their 
coupling (in space and time) in order to transfer controlled motions from the molecular arena 
to the supramolecular and macroscopic scale.

In the present work, we have developed two kinds of responsive contractile polymeric materials, 
which can behave as artificial muscles: i) The first one concerns nano-machines linked into a 
supramolecular polymer in which we produced micrometric motions (contraction/extension) 
by the integration of thousands of single contractile nano-switches by altering the pH of the 
solution; just like myofibrils do when packed in bundles in muscles. ii) The second one is based 
on the connection of light-driven rotary motors acting as reticulation units in an entangled 
polymer network. Small-angle neutron scattering (coupled with light and X-ray scattering) has 
been used to investigate the structure of the supramolecular self-assemblies of nano-machines 
before and after the induced structural changes as well as the dynamics of the contraction 
process at different length and time scales. We discuss here the relation between the local and 
overall structure of the self-assemblies and the properties of the materials. We show that these 
findings open up new possibilities of using molecular machines in smart responsive materials.

Keywords
Nanomachines, Supramolecular self-assemblies, Scattering

mailto:eric.buhler@u-paris.fr
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Biography
Eric Buhler currently holds a Full Professor position in soft condensed matter at Université de 
Paris (France). In 1996, he received his Ph.D. degree in physics at the University of Strasbourg 
investigating the structural and dynamical properties of wormlike micelles. Prof. E. Buhler 
subsequently obtained a postdoctoral position (1996-1998) at the University of North Carolina 
at Chapel Hill (USA), where he studied the structural behavior of copolymers in supercritical 
carbon dioxide using scattering techniques. In 1998, he joined the University of Grenoble, 
France, where he obtained an Associate Professor position (1998-2006). He spent two years 
(2002-2004) at the French National Research Center (CNRS) of Montpellier (Charles Coulomb 
Institute) as a Visiting Professor. In 2006, he joined Université de Paris, where he is currently a 
Full Professor. His research focuses on the structure and dynamics of supramolecular polymers, 
polyelectrolytes, nanoparticles complexes, and nano-machines. He has published more than 
80 research articles in peer review journals.
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Combining surfactant polymers and salts for 
biotechnological and environmental engineering  

Francisco J. Deive1,2*, María S. Álvarez1,2, María A. Longo1,2, Ana 
Rodríguez1

1Department of Chemical Engineering, Campus As Lagoas-Marcosende, 36310 Vigo, 
España.
2CINTECX, University of Vigo, Campus As Lagoas-Marcosende, 36310 Vigo, España.
*Corresponding Author E-mail: deive@uvigo.es

Abstract
Surfactants are molecules that display an amphiphilic nature, including a non-polar 
(hydrophobic) and a polar (hydrophylic) head. Surfactants are classified into two main 
categories: ionic and non-ionic families. The latter are among the most commonly employed 
in a diversity of applications, being Triton and Tween families those more frequently used in a 
diversity of fields like biotechnological [1] and environmental engineering [2]. In the present 
work, we have combined them with different types of salts, going from conventional inorganic 
salts to ionic liquids. These solvents are molecules that have triggered a great research interest 
in the last decade due to their well-known advantages like their thermal stability, negligible 
volatility, non-flammability, and high ability to dissolve a wide range of compounds [3]. In this 
sense, the combination of one cation and one anion will lead to the modification of the physical 
and chemical properties and reactivity, thus allowing a conscious design of the optimum 
molecule for a specific application. Actually, the pioneering work of Rogers and collaborators 
[4], reporting the ability of ionic liquids to be salted out in aqueous solutions by high charge 
density inorganic salts, has opened up an inconceivable array of extraction opportunities. 
Thus, different ionic liquids, most of them belonging to imidazolium family were the subject 
of many research works, while the use of aqueous solutions of special polymeric compounds 
like polyethoxylated surfactants has been barely explored. 

 On the basis of these facts, in our research group we have demonstrated the ability of inorganic 
and organic salts (including molten salts) to trigger phase segregation in aqueous solutions of 
non-ionic surfactants commonly employed in biotechnological processes like Triton and Tween 
families. After characterizing the phase separation ability, these systems have been applied 
for the remediation of different pollutants, both hydrophobic and hydrophilic. Additionally, 
they have been employed in downstream operations in biotechnological processes. In this 
sense, we are now researching new biocompatible ionic liquids based on aminoacid anions 
and choline cation to be implemented in extraction processes for obtaining enzymes applied in 
transesterification reactions.

Keywords
Non-ionic surfactants, ionic liquids, biotechnology, pollutants

[1] S.R. Welch, K.A. Davies, H. Buczkowski, N. Hettiarachchi, N. Green, U. Arnold, M. 
Jones, M.J. Hannah, R. Evans, C. Burton, J.E. Burton, M. Guiver, P.A., J. Chem. Microbiol. 
58 (2020) 1713-1720.

mailto:deive@uvigo.es


INTERNATIONAL MEET ON POLYMER SCIENCE AND COMPOSITE MATERIALS

NOVEMBER 01, 2021

POLYMERMEET2021

Page- 14

albedo
...let's reflect knowledge

[2] S. Yang, J. Li, Y. Song, , Geology, Ecology, and Landscapes, 1:3 (2017) 197-204
[3] F. J. Deive, A. Rodriguez, A. B. Pereiro, J. M. M. Araujo, M.A. Longo, M. A. Z. Coelho, J. 
N. Canongia Lopes, J. M. S. S. Esperanca, L. P. N. Rebelo, I. M. Marrucho, Green Chem. 13 
(2011) 390-396.
[4] K.E. Gutowski, G.A. Broker, H.D. Willauer, J.G. Huddleston, R.P. Swatloski, J.D. Holbrey, 
R.D. Rogers, J. Am. Chem. Soc. 125 (2003), 6632-6633.

Ackowledgements
The authors thank Xunta de Galicia and ERDF for funding through a postdoctoral grant 
(ED481D-2019/017). The authors are grateful to the Spanish Ministry of Science, Innovation 
and Universities for the financial support through the project RTI2018-094702-B-I00.
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PeptidomimicsbioinspiredfromAntimicrobial 
Peptidesto fightantibioticresistance
 
Marc MARESCA

Aix Marseille Univ., CNRS, Centrale Marseille, iSm2, Marseille, France
Correspondance : m.maresca@univ-amu.fr

Keywords
Antimicrobial peptides (AMPs), Bioinspiredpeptidomimetics, SyntheticMimic of 
Antimicrobial Peptides (SMAMPs).

Resistanceto conventional antibiotics classically used in medicine is dangerously rising 
worldwide [1]. Their mechanism of action relying mostly on their interaction with intracellular 
proteinsis responsible for this dead-end. Indeed, resistance to them appears in case of expression 
of degrading enzymes, of efflux pumps and/or of mutation of the targeted protein [1]. New 
types of antibiotics are needed that will be: i) nontoxic to humans, ii) active against bacteria 
already resistant to conventional antibiotics and iii) not able or less prompt to cause resistance. 
From decades now, antimicrobial peptides (AMPs) have been proposed as an alternative 
to conventional antibiotics. AMPs are bioactive amphipathic cationic peptides present 
in the whole living kingdom, from micro-organisms to superior plants and animals. Their 
particular mechanism of action relies on their fast and selective insertion into the bacterial 
membrane (pore-forming activity) making them: i) safe, ii) active against bacteria already 
resistant to conventional antibiotics and iii) nearly unable to cause resistance [2]"container-
title":"Polymer Chemistry","page":"36-43","volume":"7","issue":"1","source":"Crossref","
DOI":"10.1039/C5PY01483B","ISSN":"1759-9954, 1759-9962","language":"en","author":[
{"family":"Benkhaled","given":"Belkacem Tarek"},{"family":"Hadiouch","given":"Slim"},
{"family":"Olleik","given":"Hamza"}],"issued":{"date-parts":[["2016"]]}},"label":"page"},
{"id":251,"uris":["http://zotero.org/users/local/0OJK58rE/items/67U2JR2K"],"uri":["http://
zotero.org/users/local/0OJK58rE/items/67U2JR2K"],"itemData":{"id":251,"type":"artic
le-journal","title":"Designing antimicrobial peptides: form follows function","container-
title":"Nature Reviews Drug Discovery","page":"37-51","volume":"11","issue":"1","source
":"www-nature-com.lama.univ-amu.fr","abstract":"Multidrug-resistant bacteria are a severe 
threat to public health. Conventional antibiotics are becoming increasingly ineffective as a result 
of resistance, and it is imperative to find new antibacterial strategies. Natural antimicrobials, 
known as host defence peptides or antimicrobial peptides, defend host organisms against 
microbes but most have modest direct antibiotic activity. Enhanced variants have been developed 
using straightforward design and optimization strategies and are being tested clinically. Here, 
we describe advanced computer-assisted design strategies that address the difficult problem 
of relating primary sequence to peptide structure, and are delivering more potent, cost-
effective, broad-spectrum peptides as potential next-generation antibiotics.","DOI":"10.1038/
nrd3591","ISSN":"1474-1784","title-short":"Designing antimicrobial peptides","language"
:"en","author":[{"family":"Fjell","given":"Christopher D."},{"family":"Hiss","given":"Jan 
A."},{"family":"Hancock","given":"Robert E. W."},{"family":"Schneider","given":"Gisbe
rt"}],"issued":{"date-parts":[["2012",1]]}},"label":"page"}],"schema":"https://github.com/
citation-style-language/schema/raw/master/csl-citation.json"} . Although AMPs are/were 
very promising and some AMPs succeeded in clinical trials, most of the AMPs described so 
far failed when tested in models of systemic infections due to their sensitivity to degradation 

mailto:m.maresca@univ-amu.fr
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by proteases and/or to their limited bioavailability, limiting their use to topical infections. 
Their production is also a limiting factoras it takes time and is still expensive to produce a 
peptide (the production of 1 gram of linear AMP by a dedicated company takes 1-2 months 
and costs 1,000 euros).Different peptidomimetics bioinspired from AMPs have been designed 
in order to maintain the benefits and erase thelimitations of natural AMPs. These bioinspired 
molecules are the subject of this presentation and will be further described and compared to 
AMPs, particularly the Synthetic Mimic of Antimicrobial Peptides (SMAMPs) [3].

Fig 1. Comparison of AMP and bioinspired SMAMP.

[1]. Brown, E.D.; Wright, G.D. Antibacterial drug discovery in the resistance era. Nature 
2016, 529, 336–343.
[2]. Fjell, C.D.; Hiss, J.A.; Hancock, R.E.W.; Schneider, G. Designing antimicrobial 
peptides: form follows function. Nat. Rev. Drug Discov.2012, 11, 37–51.
[3]. Benkhaled, B.T.; Hadiouch, S.; Olleik, H.; Perrier, J.; Ysacco, C.; Guillaneuf, Y.; 
Gigmes, D.; Maresca, M.; Lefay, C. Elaboration of antimicrobial polymeric materials by 
dispersion of well-defined amphiphilic methacrylic SG1-based copolymers. Polym. Chem. 
2018, 9, 3127–3141.
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Design of porous composites by assembling MOFs with 
(bio)macromolecules or carbon based materials for 
environmental related applications
Subharanjan Biswas, Ali Saad, Effrosyni Gkaniatsou, Eddy Dumas, 
Clémence Sicard, and Nathalie Steunou

Institut Lavoisier de Versailles, UMR CNRS 8180, Université de Versailles St Quentin en 
Yvelines, Université Paris Saclay, Versailles, France. 
*Corresponding Author E-mail: nathalie.steunou@uvsq.fr

Nanocomposites offer unique advantage to enable integration, miniaturisation and multi-
functionalisation of devices. In the past few years, significant research interest was devoted 
to Metal–Organic Frameworks (MOFs) due to the precise and remarkable design of their 
framework and porosity at the molecular length scale. MOFs are thus considered as an 
intriguing class of porous materials with a high potential for numerous applications including 
gas storage/separation, catalysis, sensing, electronics, biomedicine etc…The assembling of 
MOFs with a variety of organic components and functional nanoparticles was envisaged not 
only to process MOFs and enhance their stability but also to impart synergistic functionalities. 
Here we present our progress in the development of MOFs based composites to address 
environmental and energy-related applications. Due to their outstanding gas and liquid 
separation properties, MOF nanoparticles were incorporated as selective porous fillers in 
polymer matrices to form mixed matrix membranes. These composite membranes combine 
the attractive transport and separation properties of the incorporated MOFs nanoparticles 
with the good processability and mechanical properties of the polymers. We have explored 
different strategies to process MOF-polymer mixed matrix membranes for the capture of 
small gas molecules (i. e. CO2).1-2Since the transport properties of the membranes result 
from a strong interplay between their morphology, thickness, microstructure and the balance 
between hydrophilic/hydrophobic regions, we have optimized the morphology/diameter and 
surface functionalization of MOFs nanoparticles for their integration in the polymer matrix. 
Recently, it was shown that MOFs could be of interest for the selective capture of volatile 
organic compounds (VOCs) in the presence of moisture, especially the harmful acetic acid 
generated by the degradation of cellulose based cultural artifacts.3 We have thus combined 
MOFs with biopolymers to process selective adsorbents of acetic acid in humid conditions for 
cultural heritage preservation. The last part of this presentation will be devoted to core-shell 
MOF-graphene oxide (GO) composites.4 Here we have taken profit of the self-organization 
properties of GO to tune the organization and nanostructuration of composites as well as control 
the morphology of MOF nanocrystals. We have combined advanced characterization tools 
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(TEM analytical/imaging techniques and electron diffraction) to provide a complete picture of 
these composites at the nanoscale and describe their interfacial properties.
Keywords: MOFs, polymer, graphene oxide, membranes
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