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Dear Colleagues,
 
The Scientistt is organizing "Global Summit on Polymer Science and Composite Materials 
(PolyScience2021)" which is scheduled to be held during October 18-20, 2021 as virtual conference. 
The conference offers a thoroughly updated coverage of the latest polymer applications and principles 
in polymer processing.
 
The conference invites all experts and scientists in related disciplines across the globe to come 
together on a global platform to share and discuss their research findings and discover new 
opportunities to network and grow together. This event provides unprecedented opportunities for 
polymer scientists, polymer chemists, heads of departments and students in interdisciplinary fields 
to share their research findings with peers and to discuss and debate on latest technologies and 
advances in polymer science.
 
The conference highlights both industrial and academic developments in polymer science and 
technology for better human health. With a broad diversion of sessions including panel discussions 
from highly cited researchers, plenary talks, keynote presentations, workshops, exhibitions and 
video, and poster presentations, this event is a perfect venue not to share your expertise but also to 
expand the scope of your knowledge.
 
The event is highly suitable for all entrepreneurs and professionals involved in research and 
development as well as for those in the production of polymers. It offers a friendly environment for the 
attendees to encourage open discussions, to exchange ideas and to initiate collaboration with other 
members from scientific institutions and industry. We hope to see a wonderful excellent meeting with 
great scientists, researchers, policymakers and industry leaders from different countries across the 
globe to share new and exciting results in polymer science and technology.
 
We look forward to welcoming you to PolyScience2021.
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Aibing Yua and Qinghua Zengb

a ARC Research Hub for Computational Particle Technology, Department of Chemical Engineering, 
Monash University, Clayton, Victoria 3800, Australia. 
b ARC Research Hub for Computational Particle Technology, School of Engineering, Design and 
Built Environment, Western Sydney University, Penrith, NSW 2751, Australia. 
 

Multiscale Modelling and Analysis of Polymer 
Nanocomposites
Abstract
Polymer nanocomposites have received a wide range of scientific and industrial attention due to their 
unique and enhanced properties. To achieve their full potentials and promising applications, some 
fundamental issues are yet to be addressed, including the dispersion of nanofillers in polymer matrix, 
interactions of nanofiller-polymer interface, and property prediction. This talk will present some of our 
efforts towards such fundamental issues. Specifically, a multiscale approach has been developed to 
predict the mechanical properties of polymer nanocomposites. It starts from the quantification of the 
atomic interactions and structure at nanofiller-polymer interface from molecular dynamics simulation. 
Such information is used to determine the interfacial thickness and then establish the effective 
particle sizes of naofillers in polymer matrix. After that, mechanical properties of individual effective 
nanofillers will be quantified by molecular dynamics simulation and adopted in the micromechanical 
models to predict the overall mechanical properties of polymer nanocomposites. Such multiscale 
approach can be used to guide the surface modification and dispersion of nanofillers, control the 
interfacial interactions, and predict other properties of polymer nanocomposites.
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Bin Liu
Department of Chemical & Biomolecular Engineering, National University of Singapore,Singapore 
117585,Singapore;Joint School of National University of Singapore and Tianjin University, 
International Campus of Tianjin University, Binhai New City, Fuzhou 350207, China

Organic Nanoparticles for Sensing, Imaging, and 
Therapy
 
Abstract
There is an increasing trend of using organic nanoparticles and especially light-harvesting conjugated 
polymer nanoparticles as active materials for sensing, imaging and therapy applications. The recent 
results show that conjugated polymer nanoparticles could be fabricated to have tunable sizes 
and emission, with over 10-fold brightness as compared to inorganic quantum dots with a similar 
dimension. In addition, their large absorption cross-sections have also enabled them to be used as 
photoacoustic contrast agents and for photothermal and photo dynamic therapy. In this talk, I will 
discuss different strategies to form water-dispersible conjugated polymer nanoparticles and their 
applications as signal reporters or signal amplifiers for chemical and biological sensing/imaging and 
therapy. In addition, I will also briefly introduce our recent progress in organic nanoparticles with 
aggregation-induced emission features as replacement for quantum dots in various applications.
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JingweiLia, Kinjal J shaha,*, Zhaoyang Youa

Nanjing Tech University, China 
 

Cellulose-Based Composite Film for Indoor 
Environmental Quality and Sustainability
 
Abstract
Polymer-based membranes and films have played an important role in removing air pollutants over 
the past few decades. There is currently a growing interest in the development of functional cellulose 
nanofiber (CNF) films for the removal of air pollutants. In particular, the development of materials 
with a higher absorption and conversion capacity of pollutant gases, i.e. CO2, SOx, and NOx, are a 
growing concern of the scientists.Here we have explained chemically modified CNFs with carboxylic 
surface functional groups by TEMPO (2,2,6,6-tetramethylpiperidine-1-oxyl) -oxidation and chemically 
bound nanocomposites based on modified CNFs with different metal pillars or organometallic 
frameworks create a robust and highly efficient material for various environmental applications for 
air purification. From this point of view, functional CNFs were used by immobilizing Pt nanoparticles 
and dendrimer loaded organoclay on the films for the degradation of indoor air pollutants (IAPs), i.e. 
Formaldehyde.The thin cellulose nanofibers were made with TEMPO radicle to achieve a thickness 
in the nanometer range without breaking the length. In addition, the use of cellulose nanofibers as 
a substrate or film has various advantages: The cellulose nanofibers are a renewable natural raw 
material, naturally degradable and easy to functionalize. Meanwhile, Pt nanoparticles are used as 
an environmental catalyst for the decomposition of indoor air pollutants (IAPs), while dendrimer-
loaded organoclays have been used as gas adsorption and give the film mechanical strength. In our 
previous study we found that dendrimer plays the role of a reservoir for selective gas capture and 
as a carrier of electron / proton on the CNFs. To put into the practice, an environmentally conscious 
catalyst film was designed together with dendrimer, clay and Pt catalyst with different loading ratios 
and characterized by various analytical techniques before the decomposition of the IAPs.
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Sabu Thomas

Vice Chancellor, Mahatma Gandhi University, Priyadarshini Hills P. O. Kottayam, Kerala, India 
-686 560, 
 

Polymer Nanocomposite Scaffolds for Tissue 
Engineering

Abstract
Biodegradable polymer scaffolds are useful materials to integrate the femoral part of the implant 
with the bone, and provide a matrix for cellular growth. Synthetic biodegradable polymers can 
provide temporary scaffold for cell adhesion and expansion both in vitro and in vivo and guide tissue 
regeneration with defined sizes and shapes. The fibrillar structure is important for cell attachment, 
proliferation and differentiated function in tissue engineering. The structure allows for growth and 
is convenient for transport of nutrients. The synthetic polymers such as Polycaprolactone (PCL), 
Poly l-lactic acid (PLLA), and their copolymers have attracted wide attention for their biodegradation 
in the human body and are used for tissue engineering. Several methods have been practiced to 
create highly porous scaffolds including fiber bonding, solvent casting/ salt leaching, gas foaming, 
phase separation and electrospinning.  Out of which electrospinning is the simple and cost-effective 
technique for producing nanofibers from polymer solutions. Introduction of organically modified clay 
in polymers leads to different types of structures which include intercalated or exfoliated morphology. 
The nano reinforcement increases the mechanical rigidity, mobility, stiffness and biodegradability in 
biodegradable polymers.  Moreover, it also increases the porosity of the polymer nanocomposite. 
Nanoparticle reinforced scaffolds are yet to achieve importance.  In fact they have a wide range of 
interest in tissue engineering.  Literature reports regarding nanoparticle reinforced scaffolds are 
very scant.  Hence the present investigation will be interesting and will find application in tissue 
engineering in the foreseeable future. In the present talk the state of the art on the synthesis, 
morphology, structure, properties and applications of dual porous nanocomposite scaffolds will be 
presented.
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Ramani Narayan 
Michigan State University  
USA

Design for Polymer End-of-Life – Managing the Plastic 
Waste Issue
Abstract
Seventy six percent of the 454 million tons of total global plastics production is made up of carbon-
carbon backbone polymers, the hydrocarbon plastics and 45%+ of that finds use in disposable non-
durable packaging and consumer articles. The carbon-carbon bond is very strong and requires high 
temperatures (400 0C+) and special catalysts to break it down to small molecules. In the environment, 
they degrade and fragment to smaller particles, like microplastics. However, these particles are 
persistent, non-biodegradable, and accumulate in the natural environments (particularly the oceans) 
causing negative impacts as reported in literature and creating headline stories in press and social 
media platforms.

In this lecture, we will discuss the fundamental polymer science behind the carbon-carbon backbone 
polymers, its biodegradability or not in the natural environment, and re-design at the molecular level 
for an environmentally responsible end-of-life – recyclability and biodegradability-compostability. 
We will, also review the value proposition for replacing petro-fossil carbon with biobased carbon 

Participants are requested to review the @EnvSciTech viewpoint article summarizing necessary 
requirements for assessing and reporting plastic biodegradation as solution https://pubs.acs.org/
doi/10.1021/acs.est.9b04513.

https://pubs.acs.org/doi/10.1021/acs.est.9b04513
https://pubs.acs.org/doi/10.1021/acs.est.9b04513
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Saad A. Khan
Department of Chemical &Biomolecular Engineering, North Carolina State University
Raleigh, NC 27606, USA 

Creating Multifunctional Hybrid Cellulose-Metal Oxide 
Aerogels from Electrospun Nanofibers
Abstract
Aerogels are high surface area materials, typically nanostructured in nature (mostly mesoporous 
with some micropores) and consisting of a highly porous (at least 90%) solid network. Their 
extremely low bulk density, highly porous nature and large surface area make them ideal candidates 
for diverse applications ranging from thermal insulation, separation and biomedical to acoustics. 
However, the time intensive nature of the fabrication process involving complicated steps and 
general lack of mechanical stability in the traditional aerogels present major challenges for their 
large scale applications in a cost-effective manner. Recently, incorporation of fibrous network has 
resulted in production of aerogels with improved properties and functionalities. We present a facile 
approach to fabricate hybrid sol-gel electrospun silica-cellulose diacetate (CDA) based nanofibers 
to generate thermally and mechanically stable nanofiber aerogels (NFA). Thermal treatment results 
in gluing the silica-CDA network strongly together thereby enhancing aerogel mechanical stability 
and hydrophobicity without compromising their highly porous nature (>98%) and low bulk density 
(~10 mg.cm-3). XPS and in-situ FTIR studies demonstrate development of strong bonds between 
silica and CDA network which result in the fabrication of cross-linked structure responsible for their 
mechanical and thermal robustness and enhanced affinity for oils. Superhydrophobic nature and 
high oleophilicity of the hybrid aerogels present them as ideal candidates for oil spill cleaning while 
their flame retardancy and low thermal conductivity can be explored in various application requiring 
stability at high temperatures.
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Chul B. Park
Department of Mechanical and Industrial Engineering
University of Toronto
Toronto, Ontario, Canada M5S 3G8

Application of Nanofibril Technology
Abstract
Recently, in-situ nano-fibrillated polymer composites have attractedconsiderable attention due to 
their outstanding mechanical properties and enhanced foamability. However, reducing the fibers’ 
average diameter below 100nm is a great challenge; thisis attributed to (i) the poor compatibility 
between the composite components, resulting ina poor dispersion and large-size dispersed phase; 
and (ii) the low stretchability of either the matrix, or the diapered phase [1-3].Numerous fiber spinning 
technologies have been tried to investigate on various materials combinations while varying their 
viscosity ratios. The effects of the coupling agent on the nanofibril size have also been investigated. 
From most materials combinations, an average size below 100 nm has been successfully achieved. 

In particular, PA6-based composites containing polyphenylene sulfide (PPS) nanofibrils will be 
presented as an example. PA6/PPS-nanofibril composites were produced by melt compounding, 
using a co-rotating twin-screw extruder, followed by stretching and isotropization processes. 
Depending on the PPS phaseconcentarion, nano-fibrillated PA6/PPS composites with fibers’ 
diameter in the range of 60-75nm were achievedas shown in Figure 1. The presence of the fibrillated 
PPS phase enhanced boththe mechanical properties and the flame-retardancy of the composites. 
The influence of the fibrillated phase on the crystallization behaviourof PA6 matrix was investigated 
using differential scanning calorimetry (DSC), wide-angle X-ray diffractometry (WAXD), and polarized 
optical microscopy (POM). The presence of nano-fibrillated PPS increased the crystallization 
kinetics of PA6. However, the overall crystallinity of the PA6 was slightly decreased because of the 
increased crystal-to-crystal interactions [4].Furthermore, PA6 trans-crystals were observed along 
the PPS fibrils. The latter contributed in an efficient stress transfer of the matrix to the fibrillated PPS 
phase, improving the mechanical properties of the composite. Moreover, fibrillated PPS with large 
surface area decreased the limiting oxygen index of the composite, enhancing the flame-retardancy 
of the composites. Thisstudy presentsthe basis for the development of high-temperature and high-
performance nano-fibrillated composites with advanced applications in high-tech industries.
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P. Tangcham1, K.Ngiewngam1,2, and W. Tongdeesoontorn1,2*

1School of Agro-Industry, Mae Fah Luang University, 333 Moo 1 Tasud, Chiang Rai, 57100, Thailand.
2Research group of Innovative Food Packaging and Biomaterials Unit, Mae Fah Luang University, 
333 Moo 1 Tasud, Chiang Rai, 57100, Thailand.

Valorization of Pineapple Leaf Fibers (cv. 
‘Pattawia’, ‘Nanglae’ and ‘Phulae’) for Production of 
Biodegradable Molded Pulp Tray
Abstract
Pineapple leaf is one of the abundant agricultural wastes in Thailand that is biodegradable, high 
cellulose, low lignin. Three cultivars of pineapple, i.g. ‘Nanglae’, ‘Phulae’, and ‘Pattavia’, are widely 
grown in Chiang Rai province, Thailand. This research aims to study the mechanical properties 
of pineapple leaf fiber (PALF) and to compare the properties of molded pulp trays from 3 different 
cultivars. Chemical composition of Pattavia, Nanglae, and Phulae leaf fiber were holocellulose 
(60.14, 59.32 and 56.8 % w/w dried sample), alpha-cellulose (58.77, 45.86 and 40.83 % w/w of 
holocellulose), beta-cellulose (5.78, 4.77, and 4.07 % w/w of holocellulose), gamma-cellulose (35.44, 
49.37, and 55.47 % w/w of holocellulose, respectively), and lignin content (7.55, 5.08, and 4.43 % 
w/w dried sample). The pulp yields of Pattavia, Nanglae, and Phulae leaves were 16.53, 16.63, and 
17.62% (w/w dried sample), respectively. Tensile strength of Pattavia, Nanglae, and Phulae PALF 
was 8.76, 9.31, and 6.66 N/m², respectively, which indicated the lower strength of Phulae fiber than 
those of Pattavia and Nanglae fibers. The molded pulp trays from PALFs were fabricated using a 
hot-pressing machine (140°C for 7 min). The weight per tray, grammage, and contact angle of all 
molded pulp trays were not significantly different. Pattavia PALF tray presented a higher tensile 
strength and compression strength than trays of Nanglae, mixed, and Phulae PALFs. The thickness 
swelling of Pattavia, Nanglae, Phulae and mixed PALF trays were 31.81, 33.02, 33.61, and 29.26 %, 
respectively. The PALF has the potential for use as biodegradable packaging materials.

Keywords
Pineapple leaf fiber (PALF), cellulose, pineapple varieties, molded pulp tray, properties

Biography
Wirongrong Tongdeesoontorn has completed her PhD from Chiang Mai University, Thailand and 
has been working as the lecturer in School of Agro-Industry at Mae Fah Luang University, Chiang 
Rai, Thailand. She is the head of Innovative Food Packaging and Biomaterials research group. 
Her research field relates to the active and intelligent packaging, biodegradable and compostable 
packaging, edible films and coating, and fiber utilization from agricultural wastes. She has published 
more than 20 papers in reputed journals and has been serving as the reviewer of many journals.
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Leon Chernin
University of Dundee, UK
 

Surface Deterioration of Fibre Reinforced Polymer 
Composites Exposed to Cavitation Erosion
 
Abstract
The application range of fibre reinforced polymer (FRP) composites in different industries is constantly 
growing due to their high strength and stiffness, low weight and relatively easy manufacturing. In 
marine applications, FRP composites can be subjected to aggressive environmental effects, one 
of which is cavitation. Cavitation can cause noise, vibration and surface erosion of components 
of marine devices. Cavitation erosion is a complex phenomenon combining multiple-scale 
hydrodynamic processes and mechanical deterioration of surface material, which over time can 
result in the breakdown of device performance and the need for repair or replacement of damaged 
components. This talk will present the findings of an experimental investigation into the behaviour 
of glass FRP composites subjected to cavitation erosion. The GFRP composites were exposed to a 
cavitation field created using an ultrasonic transducer. Cavitation erosion tests were performed to the 
modified ASTM G32-16 standard. The mechanisms of cavitation erosion in the GFRP composites 
were studied through weight loss measurements, postprocessing of specimen images and analysis 
of erosion imprint topography with a micro-computed tomography system. Pits induced by cavitation 
on composite surfaces were studied with high magnification microscopes and scanning probe 
microscopy, which allowed to identifying material behaviour and damage mechanisms under highly 
localised microjet impacts. The effects of water absorption of FRP composites, internal layup of 
fibres in composites, the content of dissolved gas in a testing liquid, specimen thickness and backing 
material on cavitation erosion of FRP composites were studied. The research findings indicated that 
the erosion process was affected by several parameters including specimen thickness, the distance 
between fibre bundles, bundle shape and distribution. The initiation and development of erosion 
damage were highly influenced by the surface condition. Cavitation erosion traced parts of fibre 
bundles located closer to the surface creating trenches and valleys on the surface. The regions with 
thick epoxy layers above and between fibre bundles were much less susceptible to erosion damage. 
Several erosion mechanisms have been identified and will be discussed.
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Vimala Kanikireddy 
Osmania University, India
 

Development of Ecofriendly Polymer Silver 
Nanocomposite Films for Inactivation of Food Borne 
Bacteria
 
Abstract
The main objective of this investigation was to develop ecofriendly polymer - silver nanocomposite 
films (P-Ag0NCs) to inhibit the growth of food borne bacteria. The silver nanoparticles were 
generated in eco friendly polymer matrix through reduction by plant leaves extracts. The P-Ag0NCs 
were characterized using UV– Vis spectroscopy, Fourier transform infrared spectroscopy (FTIR), 
scanning electron microscope (SEM) and transmission electron microscopy (TEM). The water 
uptake and mechanical properties of the films were also studied. Nano-sized silver modified polymer 
showed enhanced mechanical properties i.e. the introduction of Ag leading to both strengthening 
and toughening of polymer matrix. The eco friendly – silver nanocomposite films offered excellent 
antimicrobial activity against various microorganisms. Thus, the developed films have a potential to 
be used for various antimicrobial applications in food packaging.

Keywords
ecofriendly polymers, silver nanocomposite films, plant leaves extract, antimicrobial applications.
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Fahrettin Ozturka,b

aDepartment of Mechanical Engineering, Ankara Yıldırım Beyazıt University, Ankara, Turkey.
bExecutive VP, R&D and Prototype, Turkish Aerospace Industries, Inc., Ankara, Turkey.

Thermoplastic Composites in Aerospace Industries

Abstract
Combinations of lightness and performance (high strength, toughness, product life etc.) of 
aerostructures are extremely important in aerospace industry. Composites materials are key 
candidates to satisfy lightweight and exceptional mechanical properties requirements. Complex 
parts can easily be produced by using different manufacturing methods.The advantageous of the 
parts help reduce number of parts, fasteners, and the assembly time in aircrafts.In recent years, 
the use of composite materials in aerospace industry have been increased gradually. In composite 
materials, thermoplastic composites have become more competitive in the fields of aerospace, 
defense, energy, electronics, and automotive industries which compared to due to thermoset 
composites due to their easy formability and recyclability. Considering these features, thermoplastic 
composite materials are excellent candidates for future aircraft materials due to their high strengths, 
design flexibility, and corrosion resistance. Thermoplastic materials have been replacing thermoset 
materials by virtue of recyclable and short production cycles in the aerospace industry that require 
the lightweight component with ultra-mechanical properties during the recent years.
 
In this present talk, recent developments on thermoplastic composites in aerospace industry will be 
discussed. Current and future applications will be discussed. 
 
Biography
Prof. Dr. Fahrettin Ozturk is currently Executive Vice President at Turkish Aerospace Industries, 
Inc. (TAI), Ankara, Turkey. He has responsibility for R&D and Prototype. Dr. Ozturk received all 
his degrees in Mechanical Engineering. His undergraduate degree from Selcuk University, Konya, 
Turkey in 1992 (ranked first), M.Sc. from University of Pittsburgh, PA, USA in 1996, and Ph.D. from 
Rensselaer Polytechnic Institute, Troy, NY, USA in 2002. Dr. Ozturk worked as a part-time contractor 
for General Electric Research Center in the USA for 3 years and performed consulting services 
for Automotive and Aerospace Industries in Turkey. He worked at Rensselaer Polytechnic Institute 
(RPI), Nigde University, and The Petroleum Institute (PI) prior to Turkish Aerospace Industries, Inc. 
(TAI). Currently, he has also a joint appointment at Mechanical Engineering Department in Ankara 
Yıldırım Beyazıt University. His primary research interests are in Sheet Metal Forming, Materials 
Processing, Materials Characterizations, Lightweight Materials, Composite Materials, Thermoplastic 
Composites, Aerospace Structures, and Mechanically Sleeved CRA Pipes.

http://www.cs.bilkent.edu.tr/
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aJánKruželák, 
aAndrea Kvasničáková, aKlaudiaHložeková, bRastislav Dosoudil,aIvan 
Hudec
aDepartment of Plastics, Rubber and Fibres, Faculty of Chemical and Food Technology, Slovak 
University of Technology in Bratislava, Radlinského 9, 812 37 Bratislava, Slovakia 
bDepartment of Electromagnetic Theory, Faculty of Electrical Engineering and Information 
Technology, Slovak University of Technology in Bratislava, Iľkovičova 3, 812 19, Bratislava, 
Slovakia 
 

Rubber Composites with EMI Absorption Shielding 
Performance
 
Abstract
Electromagnetic radiation is generated by each electronic device, as commonly used mobile 
phones,TV sets, microwave ovens, computers and others. Electromagnetic waves from these 
devices interfere with other electronic appliances, whichcan lead to the lowering of their efficiency, 
in some cases even to their malfunctions. The acting of these factors may also affect functions of 
human body, mainly when organisms are subjected to their exposition for longer time. Therefore, 
there is an increasing demand to shield and reduce harmful electromagnetic interference (EMI) 
accumulated in the surrounding.

Rubber matrices in composites are typical electric insulators, therefore they are not able to provide 
shielding effects. However, if they are filled with suitable materials, such composites canprovide 
effective protection against electromagnetic radiation.The study was aimed at the preparation of 
rubber composite materials and evaluation of the influence of manganese-zinc ferrite and carbon 
fillers on physical–mechanical properties and EMI shielding performance of the tested composites. 
The results showed that although the tensile strength showed decreasing trend with increasing 
content of magnetic filler, the tested composites are able to efficiently shield harmful electromagnetic 
radiation in the selected frequency range. The biggest preference of these materials is their ability to 
shield EMI by absorption mechanisms.

Ackowledgement
This work was supported by the Slovak Research and Development Agency under the contract No. 
APVV-19-0091
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A. Boukheit1*, F.Chabert2, B. Otazaghine1, A.Taguet1

1Polymers Composites and Hybrids (PCH), IMT Mines Ales, Ales, France
2ENIT-INPT University of Toulouse, Tarbes, France

Influence of the Localization of Hexagonal-Boron Nitride 
Particles in a Co-Continuous Polyamide/Polypropylene 
Blend on the Thermal Conductivity of the Composite
 
Abstract
Polymers are thermally insulating materials, which limits their use in some specific fields such as 
the electronics industry. One way to improve the thermal conductivity of polymers is the introduction 
of aceramic filler, in particular hexagonal boron nitride (h-BN), which has distinct properties such 
as being thermally conductor and electrically insulator at the same time. Our main objective is to 
improve the thermal conductivity of polymer composites for industrial application all whileusing melt-
processing methods and incorporating the smallest quantity of boron nitride fillers.

In this study, we display a strategy based on the control of the localization of theh-BN fillers in a co-
continuous polyamide (PA6)/polypropylene (PP) blend prepared via melt processing. The aim of this 
strategy is the formation of a 3D fillers network at low h-BN concentration due to its layered structure. 
Which will increase the thermal conductivity of the composite. In a first step, h-BN particles were 
treated using different thermal, mechanical and chemical treatments to introduce hydroxyl groups 
in their chemical structure. To modify their surface energy,trimethoxy(octadecyl)silane was used in 
a second step to introduce alkyl groups (C18) at the edge of the h-BN sheets. Fourier Transform 
Infrared Spectroscopy (FTIR), Thermogravimetric Analysis (TGA), Pyrolysis combined with Gas 
Chromatography Mass Spectrometry (Py GC-MS) were used to prove the covalent functionalization 
of h-BN withC18 groups. After melt processing, the location of the treated h-BN fillers in the co-
continuous immiscible polymer blend was investigated by Scanning Electron Microscopy(SEM).The 
thermal conductivity of the ternary PA6/PP/h-BN composites were measured by a hot-disk method. 
The development of these original pathways will allow the development of new lightweight and easy 
to shape materials with high thermal conductivity.

Keywords
Boron nitride; Selective localization; Co-continuous polymer blends; Melt processing;Thermal 
conductivity 
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Covalent Organic Frameworks: Design and Synthesis 
toward Tailored Applications
 
Abstract
Covalent organic frameworks (COFs) comprise an emerging class of macromolecular materials 
based on the atomically precise organization of organic subunits into two- or three-dimensional 
porous crystalline polymeric structures connected by strong covalent bonds with predictable control 
over composition, topology and porosity.[1,2] They offer  an efficient strategy of controlling the 
covalent bond beyond molecules and demonstrate how this control results in expansion of the 
scope of covalent organic solids and their properties.

COFs have been explored at three different structural levels, i.e. skeleton, pore and their 
complementary use. A key point is to correlate structures with functions and properties. In this 
respect, efforts are currently under way in order to elucidate the interplays of COFs with photons, 
excitons, electrons, holes, ions and molecules as a base and guidance for functional design. The 
exploration of these fundamental interactions have already allowed the development of COFs as  
novel classes of organic macromolecular crystalline porous materials with inherent properties to be 
used in different applications. The aim of this communication is to show examples of applications 
based on COFs synthesized in our research group including among others (i) photoactive COFs, (ii) 
electroactive COFs, (iii) COFs for electrocatalytic applications and (iv) COFs for Li-S batteries.[3-8]
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