
CHEMISTRY ACROSS THE THEMES 

 

Symposium CT.1: Advanced Methodologies for Matter Characterization and better 
Knowledge 

 
Target: Academia + Industry 
 

Sydney Brenner (Nobel Prize in Physiology or Medicine 2002) formulated the interesting 
remark or question that « Progress in science depends on new techniques, new discoveries, 
and new ideas, probably in that order». This could be considered as a way to point out the 
ability of characterization methods to promote the development of new branches of basic 
sciences or applications. The availability of atomic scale to macroscopic scale spatial or 
temporal resolution from spectroscopy or imaging techniques or spectroscopies has provided 
new insights to the structure of matter in its overall complexity and changed our ways of 
understanding its properties by departing from the study of idealized structures and 
considering the multi-scale structure and dynamics including surfaces and interfaces. The 
challenges and driving force for progresses in characterization methodologies can be viewed 
in complementary angles that associate to bring at the same time answers and new questions. 

  
Sensitivity is probably the first major aim of characterization a method. It potentially turns 
details from inaccessible to visible, or experimental time from lengthy to straightforward, 
changing hypothesis to evidences. Sensitivity is a key driving force for the development of 
brighter light-sources of X-Ray or neutrons, higher voltages microscopes or higher magnetic 
fields for NMR for example. Sensitivity also comes with a variety of enhancement and edition 
techniques that allows focusing on chemical or structural specificities: atomic selective 
images, functional edition, surface enhancement, specific enhancement are found in all the 
variety of method developments and application. 
Resolution can be viewed in space, time, chemical composition, structure or dynamics and 
benefits from sensitivity enhancements and edition capabilities. Localized spectroscopy, 
spectroscopic edition of images or tomography, surface characterization, are examples of 
these developments which are further enriched by considering the time resolved evolution of 
systems in a constantly increasing range of time-scales. 
Sample environment with in-situ, in-vivo, operando or environmental capabilities open 
possibilities to examine realistically real systems in their working conditions: reactivity, 
catalytic processes, dynamics… under high or low pressures, high or very high temperature, 
or irradiation to cite a few. They cover a variety of specific challenges and allow making the 
bridge from idealized to real systems. 

 
By combining these different aspects that encompass developments of new concepts, new 
technologies, or new experimental settings we observe a constantly increasing field of 
application of characterization methods that provide new data for better understand matter 
in combination with in silico modeling and simulation approaches with equal benefit to basic 
and applied science. 

  
 
 



Keywords:  
Resolution, sensitivity, enhancement, selectivity, in situ, operando, environmental, 
tomography, spectroscopy, microscopy, multi-scale, time resolution 
 
Organisers:   
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Session CT.1.1:  Cutting Edge Imaging 

 
Abstract: 

Among the different characterization methods, imaging and representation of chemical 
objects or materials from macroscopic down to atomic resolution are key to our 
understanding of their structure and properties with converging interests between chemistry, 
physics and life sciences. This session will provide insights on the development of spatially 
resolved approaches from the µm to nm scale and new concepts for 2D and 3D imaging with 
chemical and phase contrast using magnetic, electronic or X-ray sensitive techniques.  

 

Keywords: 

Spatial Resolution, contrast, speciation, multi-scale 2D and 3D imaging, tomography. 

 

Speakers: 

➢ KN:  Lucio FRYDMAN (Weizmann Institute of Science, Rehovot, IL) 

➢ IL1:  Sara BALS (University of Antwerp, Antwerpen, BE) 

➢ IL2:  Andrej SINGER (Cornell University, Ithaca, USA) 

 

Session CT.1.2:  In situ or Operando Characterization 

 
Abstract: 

This session will focus on techniques for characterizing functional materials at work during 
their synthesis or during their subsequent applications. Indeed sample environment with in-
situ, in-vivo, operando or environmental capabilities open possibilities to examine realistically 
real systems in their working conditions: reactivity, catalytic processes, dynamics… under high 
or low pressures, high or very high temperature, or irradiation to cite a few. They cover a 
variety of specific challenges and allow making the bridge from idealized to real systems. The 
purpose of this session is to broaden the interest of various communities to engage in situ or 



operando studies of materials, from nanoparticles or thin films synthesis to catalysts, energy 
storage materials to cite only a few scientific fields. 

 

Keywords: 

In situ, in vivo, operando, environmental characterization, high temperature, high pressure 
conditions, catalysis, energy storage materials 

 

Speakers: 

➢ KN:  Clare GREY (Cambridge University, Cambridge, UK) 

➢ IL1:  Miguel A. BAÑARES (CSIC, Madrid, SP) 

➢ IL2:  Jan-Dierk GRUNWALDT (KIT, Karlsruhe, GE) 

 
 

Session CT.1.3:  Cutting Edge New Developments 

 
Abstract: 

Sensitivity, selectivity, spectral edition, spatial and temporal resolution are the key elements 
shared by all characterization techniques. Their enhancement has the potential to turn targets 
from difficult or impossible to feasible, accessible, or even routine. Localized or time resolved 
spectroscopy, surface characterization, femto-second dynamics, among others, are examples 
of ongoing developments which will be discussed in this session. 

 

Keywords: 

Resolution, sensitivity, time resolved, fast acquisition, multiple scale. 

 

Speakers: 

➢ KN:  Ilme SCHLICHTING (Max-Planck-Institut für medizinische Forschung, Heidelberg, 

DE) 

➢ IL1: Peng CHEN (Cornell University, Ithaca, USA) 

➢ IL2: Malcom H. LEVITT (University of Southampton, UK)  

 

 
  



Symposium CT.2: Sustainable Chemistry, Materials and Resources for the City of the 
2050s 

  
Target: Academia + Industry 
 

According to the United Nations, Department of Economic and Social Affairs [1], the 
world population is projected to be between 9.4 and 10 billion in 2050 with 80% of that in Asia 
and in Africa. At the same time the percentage of the population residing in urban areas is 
predicted to grow from 54 % in 2014 to 66% in 2050, and the number of megacities of more 
than 10 million inhabitants will also increase [2]. Asian and African cities will show the highest 
growth rates, with 90% of the projected 2.5 billion global increase in population by 2050 being 
localized in those cities. Furthermore, the overall number of people above 80 will grow 
globally to half a billion by 2050; meaning that the current population will be multiplied by a 
factor of three.  

The world is thus undergoing a huge transformation and everywhere the industries now have 
an added obligation of reducing their environmental impact. In light of that, the construction 
and transportation sectors must address several challenges. They have to simultaneously 
maximise energy and resource efficiency and maintain the life and environment quality for 
the inhabitants in the city. The chemists have to play a role in this objective of achieving 
sustainable solutions for cities. This is indeed the major aim of this symposium to present and 
discuss the most important developments in this field.  

Regarding the construction sector, the main goals are to develop new materials with low 
impact on the environment and on the resources, to decrease the carbon footprint of the 
manufacturing and construction processes, to improve the energy efficiency of the buildings 
(renovation and new construction), and to address both the quality of indoor environment 
and the safety. Achieving lightweight materials, using renewable resources and recycling 
construction materials are therefore important challenges to tackle. For everyone, 
comfortable indoor environment with healthy air, thermal comfort, acoustic comfort and 
daylight has to be taken into account in all places (homes, offices). Finally, safety is a main 
issue, including for instance fire resistance of the materials and reduction of toxic fumes, 
structural resistance toward seismic events and extreme climatic events. 

In the case of the automotive industry, the primary goal will always be to produce vehicles 
that are affordable and accessible to the general population. Thus, in a connected world, 
where autonomous cars play an important role, where the pressure of environmental 
regulations is high, and where there is a strong emphasis on safer vehicles, material science 
and chemistry will play a major role. In fact, the solutions to some of the challenges are already 
available with the technology we have today. However, the difficulties lie in scaling up the 
solutions for a mass production market. As a result, the problem still remains to be addressed 
and is an opportunity for the future. There are many areas where advances in chemistry will 
be necessary. Breakthroughs in lightweight material technologies will help to reduce vehicle 
mass; improvements in high performance biomaterials can reduce the lifecycle print of cars; 
electrochemical systems can be developed to replace the existing lithium technologies etc. 
This short description directly illustrates La Palice’s expression : “a vehicle of 1 ton is 1 000 kg 
of materials” and chemistry provides the buildings blocks for any new material.  



In parallel, both the aircraft and train transport industries face similar challenges in reducing 
their environmental footprint. For example, light weighting continues to be an active area of 
research as the industry tries to reduce mass while simultaneously improving comfort for the 
user. Furthermore, as the availability of fossil fuel based energy is decreasing, a lot of work is 
ongoing on diversifying electricity production. In all these areas, the common theme is that 
research in chemistry and material sciences will play a central role in developing the solutions. 

 
[1]  United Nations, Department of Economic and Social Affairs, Population Division (2015). 

World Population Prospects: The 2015 Revision, Key Findings and Advance Tables. 
Working Paper No. ESA/P/WP.241. 

[2]  United Nations, Department of Economic and Social Affairs, Population Division (2014). 
World Urbanization Prospects: The 2014 Revision, Highlights (ST/ESA/SER.A/352). 

 
Keywords:  

Construction materials, resource efficiency, recycling, indoor and outdoor air quality, acoustic, 
energy efficiency, daylighting, smart cities, transportation, aeronautics, automotive 
chemistry, material science, environmental, energy, life cycle analysis. 
 

Organisers: 

➢ Bernadette Charleux (Saint-Gobain, Paris, FR) 
➢ Stéphane Delalande (Groupe PSA, Paris, FR) 
➢ Josef R. Wünsch (Structural Materials & Systems, BASF, Ludwigshafen/Rhein, DE) 
 

 

Session CT.2.1:   Design of Chemistry and Materials for an even better living in the cities 
of the 2050s 

 
Abstract: 

Plastic is an important and ubiquitous material in our economy and daily lives. It has multiple 
functions that help tackle a number of the challenges facing our society. Light and innovative 
materials in cars or planes save fuel and cut CO2 emissions. High-performance insulation 
materials help us save on energy bills. In packaging, plastics help ensure food safety and 
reduce food waste. Combined with 3D printing, bio-compatible plastic materials can save 
human lives by enabling medical innovation.  

However, too often the way plastics are currently produced, used and discarded fails to 
capture the economic benefits of a more sustainable approach and harms the environment. 
Only smart and innovative chemicals and materials can address urgent needs to tackle the 
environmental challenges for a conscious and sustainable life in the cities of the 2050s. 

This session will provide insights on innovative nature derived chemistry and materials 
providing the saving of energy and reduction of emissions like volatile organic compounds 
(VOC) as well as CO2. 

 



Keywords: 

Smart Materials; bio-based and bio-degradable resins; light-weight structures; reduction of 
carbon dioxide & VOC; environmental compatible; noise reduction; chemical structures 
designed to be reused, refurbished, restored. 

 

Speakers: 

➢ Symposium Honorary Lecture: 
THL:  Steven CHU (Nobel Prize Phys 1997, University of Stanford, USA)   

➢ IL1: Marc A. HILLMYER (University of Minnesota, Minneapolis, USA) 

➢ IL2: Jonathan CULLEN (University of Cambridge, UK) 

➢ IL3: Verena GOLDBACH (Covestro, Leverkusen, GE) 

 
 

Session CT.2.2: Chemistry, Materials and Resources for Sustainable Construction 
 

Abstract: 

Sustainable construction requires building materials with low impact on the environment and 
on the resources over their entire lifetime and addresses both the quality of indoor 
environment and the safety of the occupants. The current session aims at presenting the new 
trends in chemistry and materials science for sustainable building applications, from 
construction or renovation to demolition and recycling. 

 

Keywords: 

Life cycle assessment, lightweight materials, bio-based materials, energy efficiency, thermal 
insulation, acoustic insulation, indoor air quality, moisture management, waterproofing, 
surface hydrophobicity and self-cleaning, fire reaction and fire resistance, durability, waste 
valorization and recycling, self-healing properties, solar reflectivity, antimicrobial properties. 
 

Speakers: 

➢ KN:  Guillaume HABERT (ETH, Zürich, CH) 

➢ IL1:  Tatiana BUDTOVA (Mines Paris-Tech, Sophia-Antipolis, FR) 

➢ IL2:  to be completed 

 
 
Session CT.2.3: Chemistry to design materials for mobility, energy and infrastructures of 

the future 
 

Abstract: 

Regarding transportation, chemistry is still the main lever to propose materials, energy or 
polymer precursors with low impact on resources and environment. CO2 emissions are not the 
only focus point and other LCA (life cycle assessment) indicators have to be followed to 



guarantee positive environmental footprint impact of new technologies. This session will 
provide insights on chemistry to propose advanced materials and technologies, building the 
mobility of the future. 
 
Keywords: 

Smart materials, lightweight materials, new energy sources, energy efficiency, thermal 
insulation, acoustic insulation, air quality, moisture management, smart surfaces, bio-based 
materials, self-healing properties, shape memory materials, chemistry for solar-energy 
conversion. 

 
Speakers: 

➢ KN:  James B. METSON (University of Auckland, NZ)) 

➢ IL1: Luc AVEROUS (UNISTRA, Strasbourg, FR) 

➢ IL2:  Jun TAKEYA (Dept Adv. Mat. Sci., University of Tokyo, JP) 

 
 
 
 

  



Symp CT.3: Hot Topics in Chemistry, a better world through Chemistry 
 
Target: Frontier research 
 

Chemistry is the science of the assembly of atoms, molecules and construction of the 
most complex components of building matter. All disciplines, from organic, inorganic and 
macromolecular chemistry to solid state chemistry, biochemistry, physical-chemistry, via the 
chemistry of soft or hard matter and polymers, today express a variety of strategies and ever 
more advanced ways to understand construction and development of novel assemblies. The 
structures and properties of molecules, clusters, aggregates, macromolecules, and organic, 
inorganic, or hybrid solid materials can be deeply analyzed and characterized by physical 
methods that are becoming increasingly efficient. Structure-property relationships of 
chemical structures are becoming better understood thanks to the intense development of 
many modelling techniques. Chemistry has thus a dual vocation. It raises many fundamental 
questions to help our understanding of the construction of matter, be it organic or mineral, 
living or inert, but it also offers important applications for industry and society (health, 
environment, energy, science and technology of communication and information) and opens 
original pathways for the construction of future societies, seeking to meet current great 
challenges of our century (energy transition, scarcity of resources, new contributions to 
medical research, etc..). In this context, chemistry is essentially a multidisciplinary science that 
we must continue to enrich and develop. Many societal problems will be solved by smart 
chemical approaches. 
However, the chemical palette is extremely diverse, and thus may lead to excessive 
specialization causing the ignorance of other subdomains. The purpose of this symposium is 
precisely to present the richness of chemistry by providing to speakers a selective forum to 
present their most significant recent results to a broad and diverse audience. The different 
communities of chemists will be well brewed and may express themselves at best. This call 
concerns all chemists offering them the opportunity to participate in this symposium unifying 
chemistry in all its facets. 
 

Keywords:   

All frontier topics in chemistry 

 
Organisers: 

➢ Carsten Bolm  (University of Aachen, DE)  
➢ Mir Wais Hosseini (UNISTRA, Strasbourg, FR) 
➢ Joao Rocha (University of Aveiro, PT) 
➢ Clément Sanchez (Collège de France, Paris, FR) 

 

Session CT3.1: From light to sustainable chemistry and adaptation 

Abstract: 

This session will cover challenging topics of current interest ranging from supramolecular and 

adaptive chemistry to sustainable chemistry and the interplay between light and matter. The 



session will start with perspectives in supramolecular chemistry leading to dynamic covalent 

chemistry towards systems of increasing complexity. The following topic will cover biomimetic 

catalysis in Green Organic Transformations and the development of biomimetic hybrid 

catalysts that work as artificial metalloenzymes. Finally, novel classes of light-absorbing and 

luminescent metal-containing molecular materials forming supramolecular assemblies and 

nanostructures with different morphologies will be described.  

Keywords: 

Supramolecular chemistry, dynamic covalent chemistry, constitutional dynamic chemistry, 
hybrid catalysis, carbocyclization, nanopalladium, chromophores, luminescence, 
supramolecular assembly, functional materials 

Speakers:    

➢ Symposium Honorary Lecture: 
 THL:  Jean-Marie LEHN, Nobel 1987 (UNISTRA, Strasbourg, FR) 

“Perspectives in Chemistry: towards adaptative chemistry” 

➢ KN: Jan-Erling BÄCKVALL (Stockholm University, SE) 

“Biomimetic catalysis in green organic transformations” 

➢ IL: Vivian W.W. YAM (Hong-Kong University, CN) 

“Versatile chromophores and excited states – from fundamentals to supramolecular 
assembly and functions“ 

 
 

Session CT3.2: From synthesis to self-regulating artificial systems 

Abstract: 

The session will cover three topics of current interest spanning from synthetic methodologies 
for the preparation of fluorinated compounds and graphene derivatives and nanographene 
ribbons to self-regulating artificial systems. The role played by fluorinated compounds in life 
sciences, in particular in pharmacy is of prime importance. Recent approaches based on late 
stage fluorination will be discussed. Graphenes are particularly interesting materials in physics 
and engineering. a “bottom-up”, precision synthesis of branched polyphenylene polymers as 
precursors for perfectly “graphitized”, solution-processable GNRs and on-surface synthesis 
based on immobilized monomers followed by in-situ STM- control polymerization will be 
presented. Finally, dynamic structures responding reversibly to changes in their environment 
as self-regulating thermal and lighting systems will be discussed.  

Keywords: 

Synthesis, fluorination, graphene, graphene nanoribbons, dynamic structures, self-regulation 

Speakers:    

➢ IL1: Klaus MÜLLEN (Max-Planck Institut für Polymerforschung, Mainz, DE) 
“From graphene chemistry to new materials science” 

➢ IL2: Joanna AIZENBERG (Harvard University, USA) 



“Combining chemistry with multiscale geometry to create self-regulating artificial 
 

 
Session CT3.3: From polymers to bioelectronics 

Abstract: 

This session is devoted to three domains covering topics ranging from polymers and their 
applications to soft materials in neural engineering.  
The session will start by a presentation on polymers and their use in therapy. It will be followed by 

the use of carbon-nitrogen nanostructures in “E2M” materials (energy-to-molecule) and their 

application in artificial photosynthesis, hybrid solar cells and light driven ion pumping. New 

homogeneous catalysis for organic and polymer synthesis will be presented. Finally, at the cross-

roads of engineering and biology, integration of soft bioelectronic interfaces and “electronic 

skin“ will be presented. . 

Keywords: 

Polymer, therapy, coordination-insertion, metallocene, carbocatalysis, photosynthesis, energy 

materials, bioelectronic interfaces, electronic skin. 
 

Speakers:  

➢ Symposium Honorary Lecture: 

THL:  to be confirmed 

➢ IL1: Markus ANTONIETTI (Max Planck Institute, Potsdam, DE) 

“Deeply condensed polymer nanoparticles: from highest yield artificial photosynthesis 
to enzyme like catalytic activity well beyond biology” 

➢ IL2: Kyoko NOZAKI (Tokyo University, JP) 

“Homogeneous catalysis for organic synthesis and polymer synthesis“ 

➢ IL3: Stéphanie P. LACOUR (EPFL, Lausanne, CH) 

“Soft material in neural engineering“ 
 
 

Session CT3.4: Tailor-made molecules and materials : from design to construction 
mechanisms 

Abstract: 

This session will cover topics of current interest spanning from new synthetic methodologies 
to regenerative medicine. A new synthetic approach dealing with remote functionalization 
leading to creation of several consecutive stereogenic centres in acyclic systems will be 

presented. Strategies to regenerate parts of the human body based on convergence of 
chemistry, life sciences, and materials science will be covered. 

Keywords: 

Biomolecular structures, bioactivity, regenerative medicine, metal walk and catalysis, 

remote functionalization 



 

Speakers:   

➢ KN: Samuel STUPP (NWU, Evanston, USA) 

“Convergence of Chemistry with Materials Science and Life Sciences for Regenerative 
Medicine” 

➢ IL1: Ilan MAREK (Technion, Haifa, IL) 
“Remote Functionalization: Merging metal-walk with C-C Bond Cleavage“ 

➢ IL2: Adriano D. Andricopulo (IFSC/USP, BR) 
 
 

  



Symposium CT.4: Chemistry and Waves: an ocean for interdisciplinarity 
 

Target: Academia + Industry 
 

According to the intricate light-particle duality highlighted by A. Einstein in 1905, all 
matter can exhibit wave-like behavior and vice versa. Along these lines, the symposium 
"Chemistry and Waves" focuses on how this duality nurtures today's research on frontiers in 
the interdisciplinary role of chemistry through the interfaces with physics, biology and 
material science. Four interdisciplinary topics are suggested that cover large aspects of such 
research subject. 
 
Innovation in materials synthesis. Innovative synthesis of nanoparticles and functional hybrid 
materials requires the control of interface interactions that are the source of growth control 
and / or organization of material. A new impulse is expected with the use of microwaves giving 
spectacular results. Quick reactions and energy efficiency induced by microwave absorption 
dramatically increase the kinetics of reactions, shift the chemical equilibria of species in 
solution and modify the adsorption selectivity at interfaces. For example, the fast heating 
rates triggered by microwave increase the different cation reactivity and facilitate the 
synthesis of binary oxides. It can also create hot spots using components having high dielectric 
constant that can induce heterogeneous nucleation. This technique that is rarely used in the 
development of nano- and hybrid materials as well as nanoparticle functionalization opens 
new perspectives to tune chemical and surface composition, structures, morphologies and 
unusual organization. 
 
New concepts and material characterization methods using EM waves. The development of 
high-end materials is not only a challenge from the synthesis point-of-view, but would not be 
possible without state-of-the-art photochemical characterization procedures (e.g. XPS, time-
resolved spectroscopies, THz imaging etc.). These are rapidly evolving, since new concepts and 
techniques are emerging as to how waves interact with nanomaterials. In addition, the latter 
are now an integral part of material chemistry. As an example, time-resolved spectroscopy 
establishes a fertile interdisciplinary feedback loop between scientists active in modern 
photochemistry and opto-electronics or nanomaterials for health. 
 
Optoelectronics, Information and communications technology. Flat panel displays play an 
essential role in our everyday life. Promising new comers like blue phase liquid crystals have 
demonstrated the possibility to reproduce images at 240Hz frame rate without any alignment 
layer. Organic light emitting diodes (OLEDs) displays which lead to thinner screen and 
improved color rendering are now implemented in some commercially devices. Micro 
inorganic light emitting diodes (µ-ILEDs) could also be the technology for true flexible displays 
with improved lifetime. For telecommunications of the future operating at frequency higher 
than 110GHz, electro-optic polymers with improved thermal stability remain very promising 
for making Mach-Zehnder interferometers with driving voltage less than 1V at the telecom 
wavelength of 1.55µm. Amplification of telecommunication signals required for a variety of 
loss compensated components is currently achieved using well-established planar integrated 
optics technology based on erbium doped glass or silica-on silicon. The strong demand for 
increased bandwidth has generated a lot of interest for Er complexes which are compatible 
with polymers processing to achieve low cost components. 



 
New materials for Medical imaging. Improvement in medical applications is expected to be 
of major benefit to society within the next years, especially for patients suffering from cancer, 
cardiovascular diseases, neurological disorders, inflammatory or infectious diseases. The 
development of new imaging tools that refers to a broad class of technologies used to look 
inside of the body in order to diagnose various pathologies is a challenging task to obtain more 
reliable and early diagnosis. These technologies using ultrasonic, magnetic or electromagnetic 
waves are becoming routine procedures in hospitals. Development of new materials for the 
improvement of such techniques and emergence of original contract agents are of the utmost 
importance in diagnostic imaging as they can greatly increase the sensitivity of an imaging 
technique allowing for the diagnosis of previously undetectable pathologies.  
 
This symposium aims at bringing together leading chemists, physicists, engineers to share 
recent breakthroughs in these topics and to address the grand challenges in a forward-looking 
perspective. 
 
Keywords:   

Microwave-assisted synthesis and functionalization, high-temperature chemistry, non-
thermal microwave effects, ultrafast spectroscopy, XPS, THz imaging, OLEDs, ILEDs, blue 
phase, luminescence, optical amplification, electro-optic materials & modulators, imaging 
nanoprobes, MRI, optical and ultrasonic imaging. 
 
Organisers:  

➢ Pierre LE BARNY (ASA Université de Lille, FR)  

➢ Corinne CHANEAC (Sorbonne Université, CNRS, Collège de France, Paris, FR) 

➢ Stefan HAACKE (IPCMS, CNRS, UNISTRA, FR) 

➢ Mario LECLERC (Université Laval, Québec, CA)  

 
 

Session CT.4.1: Innovation in materials synthesis. 
 

Abstract: 

Innovative synthesis of nanoparticles and functional hybrid materials requires the control of 
interface interactions that are the source of growth control and / or organization of material. 
A new impulse is expected with the use of microwaves giving spectacular results. Quick 
reactions and energy efficiency induced by microwave absorption dramatically increase the 
kinetics of reactions, shift the chemical equilibria of species in solution and modify the 
adsorption selectivity at interfaces. For example, the fast heating rates triggered by 
microwave increase the different cation reactivity and facilitate the synthesis of binary oxides. 
It can also create hot spots using components having high dielectric constant that can induce 
heterogeneous nucleation. This technique that is rarely used in the development of nano- and 
hybrid materials as well as nanoparticle functionalization opens new perspectives to tune 
chemical and surface composition, structures, morphologies and unusual organization. 

 



Keywords: 

Microwave-assisted synthesis of inorganic, hybride or organic materials in liquid fluids, 
Microwave-assisted surface functionalization or assembly, High-temperature chemistry 
using microwaves, Non-thermal microwave effects for material elaboration 

 
Speakers: 

➢ KN: Markus NIEDERBERGER (ETH Zurich, SW) 

➢ IL1: Etienne SAVARY (SAIREM Neyron, Caen, FR)  
➢ IL2: Jocelyn PARÉ (Fondation de l'Innovation NouveauBrunswick-FINB, CA) 

 
 

Session CT4.2: New concepts and material characterization method using EM waves 

Abstract 

The development of high-end materials is not only a challenge from the synthesis point-of-
view, but would not be possible without state-of-the-art photochemical characterization 
procedures (e.g. XPS, time-resolved spectroscopies, THz imaging etc.). These are rapidly 
evolving, since new concepts and techniques are emerging as to how waves interact with 
nanomaterials. In addition, the latter are now an integral part of material chemistry. As an 
example, time-resolved spectroscopy establishes a fertile interdisciplinary feedback loop 
between scientists active in modern photochemistry and optoelectronics or nanomaterials for 
health. 
 
Keywords 

Ultrafast spectroscopy, THz, X-ray, photosynthesis, solar cells, ultrafast reactions, spintronic 
devices, strong coupling 

Speakers: 

➢ KN:  Villy SUNDSTRÖM (Lund University, SE) 
➢ IL1: Lin X. CHEN (Dept of Chemistry, Northwestern University, USA) 

➢ IL2: Keisuke TOMINAGA (Kobe University, JP) 

  
 

Session CT.4.3: Optoelectronics, Information and communications technology 
 
Abstract 

Flat panel displays play an essential role in our everyday life. Promising new comers like blue 
phase liquid crystals have demonstrated the possibility to reproduce images at 240Hz frame 
rate without any alignment layer. Organic light emitting diodes (OLEDs) displays which lead to 
thinner screen and improved color rendering are now implemented in some commercially 
devices. Micro inorganic light emitting diodes (µ-ILEDs) could also be the technology for true 
flexible displays with improved lifetime. For telecommunications of the future operating at 
frequency higher than 110GHz, electro-optic polymers with improved thermal stability remain 
very promising for making Mach-Zehnder interferometers with driving voltage less than 1V at 
the telecom wavelength of 1.55µm. Amplification of telecommunication signals required for 



a variety of loss compensated components is currently achieved using well-established planar 
integrated optics technology based on erbium doped glass or silica-on silicon. The strong 
demand for increased bandwidth has generated a lot of interest for Er complexes which are 
compatible with polymers processing to achieve low cost components. 
 

Keywords: 

Flat panel displays, liquid crystals, OLED, µ-ILEDs, optoelectronics, electro optic polymers, 
telecom applications, Er complexes. 

Speakers: 

➢ KN: Chihaya ADACHI (Kyushu University, JP) 
➢ IL1: Michael HELANDER (OTI Lumionics Inc, Toronto, CA) 

➢ IL2: Seth MARDER (Georgia Tech., Atlanta, USA) 

 
 

Session CT.4.4: New materials for medical imaging. 
 

Abstract: 

Improvement in medical applications is expected to be of major benefit to society within the 
next years, especially for patients suffering from cancer, cardiovascular diseases, neurological 
disorders, inflammatory or infectious diseases. The development of new imaging tools that 
refers to a broad class of technologies used to look inside of the body in order to diagnose 
various pathologies is a challenging task to obtain more reliable and early diagnosis. These 
technologies using ultrasonic, magnetic or electromagnetic waves are becoming routine 
procedures in hospitals. Development of new materials for the improvement of such 
techniques and emergence of original contract agents are of the utmost importance in 
diagnostic imaging as they can greatly increase the sensitivity of an imaging technique 
allowing for the diagnosis of previously undetectable pathologies. 
 
Keywords: 

Materials for medical imaging, nanomaterials, biomaterials, magnetite nanoparticles, 
paramagnetic contrast agents, MRI, endofullerenes 
 

Speakers: 

➢ KN: Marc-André FORTIN  (Hôpital Saint-François d'Assise, Univ. Laval, CA) 

➢ IL1: Delphine FELDER (IPCMS, Strasbourg, FR) 

➢ IL2: Luisa DE COLA, (ISIS, UNISTRA, Strasbourg, FR)  

➢ IL3: Giancarlo PASCALI (ANSTO, Sydney, AU) 

 
 
 
 
 
 



Symp CT 5: New Challenges for Chemistry, Materials and Processes in Extreme 
Conditions 

 
Extreme conditions of temperature, pressure, physical and chemical environment are 

generally considered in the society as generating more problems than solutions, even if they 
are extremely useful in many aspects of our common life, in metallurgy for instance. This 
symposium aims to focus on the solution’s axis with the objective to address some aspects 
which make working under extreme conditions highly desirable and unique in the future, both 
on fundamental issues and on applicative issues. Plasmas, high temperature chemistries and 
physics, high pressure transformations, cryogenic conditions, material’s behavior are 
examples where new impetus could be given in the next period. Out of this, useful applications 
can be foreseen like synthesis processes in plasmas, extremely high thermal solar chemistries, 
high temperature & pressure catalysis, space applications (e.g. atomic oxygen effect, 
contamination and space debris re-entry problematics…), new metallurgies.  
 

Keywords:  

High temperature, cryogenics, solar energy, space, ceramics, composites, metallic alloys  

Organisers:  

➢ Marianne BALAT-PICHELIN (PROMES-CNRS laboratory, Font-Romeu Odeillo, FR) 

➢ Sylvie FOUCAUD (IPAM, Université Limoges, FR) 

➢ Elizabeth OPILA (University of Virginia, Charlottesville, USA) 

 
 

Session CT5.1: Design and Synthesis of New Materials for Extreme Environment 
 

Abstract: 

High temperature applications are increasing in several industrial fields (nuclear, space, 
aeronautics, turbomachinery…). This requires the conception of new materials to sustain such 
extreme environment, from the combinatorial approach up to the elaboration using different 
techniques (additive manufacturing, Spark Plasma Sintering…). This session aims at presenting 
the new trends in materials design for different applications, the processes associated, from 
concentrated solar energy utilization, to new metallurgies and up to nuclear/space 
applications. Trends are pushing towards multi-functional materials: how is it possible in 
extreme conditions? 
 

Keywords: 

Ceramics, refractory alloys, ODS, new high-entropy alloys, intermetallics, composites, coatings 
development, energy efficiency, thermal insulation, high temperature, cryogeny, durability, 
self-healing properties, thermodynamics, computational modeling. 
 

Speakers: 

➢ KN1: Yanchun ZHOU (Aerosp. Res. Inst. Mat. & Process. Tech., Beijing, CN)  



➢ KN2: Vladimir FORTOV (Joint Institute for High Temperatures of RAS, Moscow, RU) 

➢ IL1: Diletta SCITI (ISTEC-CNR, Faenza, IT) 

 
 

Session CT5.2: Performance of Materials in Harsh Conditions from Cryogenic to High 
Temperature  

 

Abstract: 

The new materials in development must be studied in representative conditions of their 
application field. Physico-chemical behavior, thermophysical properties, mechanical behavior, 
oxidation kinetics... must be determined. This session will provide insights on the study of the 
behavior of advanced materials through testing in simulating environment with coupled 
constraints. Elementary and synergic effects of the constraints can be discussed. Modelling as 
well as real experiments can be presented. Examples of such constraints are: atomic oxygen, 
thermal cycling, vacuum, plasma, atmospheric entry, specific chemical exposition, high and 
low temperatures …  
 

Keywords: 

Characterization, oxidation, corrosion, ablation, radiation, ageing, damage, plasma, durability, 
behavior, modelling, return of experience in extreme conditions 
 

Speakers 

➢ KN: Justin KASPER (U-Michigan, USA) 

➢ IL1: Bohan WU (Beijing Inst. Spacecraft Environ. Eng., CN)  

➢ IL2: Bikramjit BASU (Indian Inst. Sci. Bangalore, IN) 

 
 

Session CT5.3: Chemistry and Processes in Extreme Conditions 
 

Abstract: 

All processes developed in extreme conditions are concerned including chemistry, physics, 
mechanics, astrophysics … Chemical reactions at extreme conditions of chemical potential, 
temperature, stress, or electromagnetic field lead to completely new behaviors that are not 
understood and severely limit the lifetime of materials In this way, chemical and physical 
processes must be understood and controlled over length and time scales from atomic to 
macroscopic levels. Approaches that closely couple simulations and experiments are 
welcome. 
 

Keywords: 

High pressure, high temperature, high vacuum, non-equilibrium, energy, combustion, 
recycling, catalysis, multi scale approach, astrochemistry, industry  
 



Speakers 

➢ IL1: George KARAGIANNAKIS (APTL, Thessaloniki, GR)   

➢ IL2: Christine JOBLIN (IRAP, Toulouse, FR)  

 
 

 
 
  



Symposium CT.6 - Hot topics for the Industrial Chemistry of the 2050s 
 
Target: Industry and academia 
 
Format: Half-day symposium with an introductive joint session, followed by 3 parallel sessions 
with lectures and debate with the audience, and then by a joint closing session. (Thu 11th, 8:30–
12:45 am) 

 
In 2050 the global population will grow to 10 billion people. Consequently, the demand 

for fundamental resources and the need for global preservation are rising. Access to food and 
water, need for infrastructure -particularly housing-, healthcare availability and an evolving 
Capproach to transport and communication are some of the challenges that face our societies. 
Minimizing the impact of human activities on climate change, effectively managing natural 
resources and biodiversity conservation are necessary constraints to insure the future of 
mankind.  
The community of chemists confronting these imperative challenges over the next 30 years 
will provide responsible solutions toward the 17 Sustainable Development Goals* set by the 
United Nations. The science of chemistry and the Chemical Industry (start-ups, SME, and large 
companies) are the heart of these objectives.  The shifting mindset toward digitalization and 
sustainability will lead to substantial and continuous gains in productivity by improving safety, 
energy availability, and advanced manufacturing including reducing the industrial 
environmental footprint. This 4th Industrial revolution will support the design of new 
chemicals or materials for the 2050’s.  
 (*)   https://sustainabledevelopment.un.org/post2015/transformingourworld 

http://www.undp.org/content/undp/en/home/sustainable-development-goals.html 

 

Keywords:  

Industrial chemistry, scientific challenges, digitization, resources, mobility, well-being. 
 

Organisers:  

➢ Gérard Guilpain (Scientific Director, ARKEMA, Colombes, FR)  

➢ Patrick Maestro (Scientific Director, SOLVAY, Brussels, BE) 

➢ Thomas Weber (Senior Vice-President, Innovation Management, BASF-SE, 

 Ludwigshafen /Rhein, DE) 
 

 
Session CT.6.1 :  Introductive Thematic Lectures  
Chair person: Carolyn RIBES (Dow Benelux, NL)  

Thu 11, joint session, 8:30-10:10 am 
 

Abstract: 

The chemical industry is the key enabler for sustainable solutions. Society should understand 
this and chemists should take the responsibility and be proud to work on these solutions for 
a better world. We “academia and industry” in a permanent exchange will be key innovative 

http://www.undp.org/content/undp/en/home/sustainable-development-goals.html


actors for filling the future needs of mankind and will be catalyzing sustainable economy 
development in all sectors of activity such as, for example access to resources, mobility and 
well-being. 
 
Keywords: 
Low carbon chemistry, interdisciplinary science, digitalization 
 
 
Symposium Honorary Lecture: 

➢ THL: Jean JOUZEL (Nobel-Peace 2007-GIEC, LSCE, CEA-CNES-UVSQ, Gif-sur-Yvette, FR 
 
Speakers:          

➢ KN:  Peidong YANG (Department of Chemistry, S. K. and Angela Chan Distinguished 
Chair in Energy, U-Berkeley, USA)   

➢ IL: Jean-Marc OLLAGNIER (Group Chief Executive of Accenture's Resources operating 

group, Paris, FR)     

 
 

Parallel Sessions:       separate rooms, 10:30-12:00 am 

 

Session CT 6.2:  Resources       

 
Abstract: 

“In nature nothing is created, nothing is lost, everything changes.” For the “Lavoisier” 
transformation industry, access and availability of new and diversified raw material or 
energies are crucial. Under the pressure of dwindling carbon resources (hydrocarbons, coal) 
and their negative environmental impact, the chemical industry and downstream users are 
seeking alternatives. Biomass or agriculturally based raw materials, if not in competition with 
food demand, provide promising options. Various waste streams also constitute a potential 
source of strategic raw materials. This approach requires new structuring and design for 
efficient collection, separation and purification for upcycling materials.  Besides raw materials, 
effective energy use is also needed for chemical transformation. All industries will continue to 
benefit from these developments. 
 
Keywords:  

biobased of agriculturally raw materials - recycled raw materials - energy  

 

Speakers:   

➢ IL1: Reinhold E. ACHATZ (Thyssen Krupp AG, Essen, DE)  20 min 

➢ IL2: Yvon LE HENAFF (IAR pole, FR)     20 min 

➢ IL3: Pierre francois BAREEL (COMET SME, Châtelet, BE)   20 min 

 

 



Session CT 6.3: Mobility 

 
Abstract: 

The mobility landscape is being rapidly reshaped by global demand. In cities, passenger 
mobility needs will double, while even larger growth is expected in the field of goods 
transportation. The automotive industry is inherently supported by chemical and digital 
innovations. Mobility options have already greatly expanded with changing regulations and 
recent technical developments including artificial intelligence, added functionality of 
roadways, recycling and the push toward a more circular economy, enhanced sensors and new 
energy forms. Additionally, the voice of the consumer demanding fast, reliable, convenient 
and individualized mobility are growing louder. This evolution provides a great number of 
opportunities for further material development and highlights the importance of 
understanding the “human behavior – car performance – infrastructure” triangle. 
 

Keywords: 
Sustainable tires, connected roads, power and computation 

Speakers:    

➢ IL1: Pierre ROBERT (Michelin, Ladoux, FR)                  20 min 

➢ IL2: Eric COQUELLE (COLAS, Paris, FR)     20 min 

 
 

Session CT 6.4: Wellbeing       

 
Abstract: 

Well-being is the fundamental desire of mankind. We all want a better, longer life with rapid 
access to advanced technologies in areas like health and personal care, agro chemistry and 
food preservation. Chemistry is the cornerstone of well-being through a vast history of active 
discovery, manufacturing advancements and continuous optimization. Recent exploration has 
focused on improving targeting of molecules, active delivery, controlled release formulations 
and new sensorial properties. Given the huge number of products used in these areas and 
their potential environmental impact, producing and using them in a sustainable way is key. 
To this respect, using more bio based products, formulating for resource efficiency and 
recycling where possible are areas that can progress through chemistry. New processes are 
also needed. Intensification, miniaturization and digitalization must be developed to allow 
more compact plants with proximity to consumers. Reduced transportation emissions are just 
one example of the impact that can be achieved. 

Keywords: 

Well being – health – entrepreneurship – sustainability - innovation 

Speakers: 

➢ IL1: John MACOR (Sanofi, USA)       20 min 

➢ IL2: David A. WEITZ (Harvard University, Cambridge, USA)               20 min 

➢ IL3: Bennard Van Ravenzwaay (BASF, SE)     20 min 



 

Closing session      
  joint, 12:00-12:45 

➢ IL: Peter NAGLER (Former CO, EVONIK; Execut. Director ICES – Institute  
for Chemical and Engineering Sciences, Singapore, SG)  20 min 

 

➢ Open Discussion (speakers, young chemists, senior scientists) 25 min 
Moderator:  a Young Scientist to be nominated 

 
 

  



Symposium CT.7: Latest Breakthroughs In Chemistry 
 
Owing to the broad scientific profile of the Congress programme essentially based on long 
term, multidisciplinary goals, some important but more specific domains of chemistry are 
clearly underrepresented in the submitted research works as reflected from the topics of the 
abstracts. The relevant categories of scientists have expressed their difficulties in finding a 
correct match between their own research and the different symposia or sessions offered to 
submitters. This especially concerns the latest developments in supramolecular organization, 
in organic reactions and homogeneous catalysis (with or without metal), as well as the recent 
advances in controlled polymer syntheses, well defined macromolecular architectures and 
functional polymer materials. 

This new symposium is divided in half-day sessions respectively dedicated to these aspects. 
They are organized in a way that offers a maximum of oral as well as poster presentations.  

 

Introduction - Symposium Honorary Lecture 

➢ Egbert Willem ("Bert") Meijer (TU/e, Eindhoven, NL) 

 

Session CT.7.1: Frontiers in Supramolecular Materials 
 

Abstract 

The design and synthesis of well-defined supramolecular architectures requires a subtle 
balance between covalent synthesis and the assembly of the fragments prepared. For 
synthetic chemists, the non-covalent synthesis of supramolecular materials is one of the most 
challenging objectives in science: How far can we push chemical self-assembly and how can 
we get full control in structure and dynamics of 1D-, 2D- and 3D-materials, including 
supramolecular assemblies and polymers. 

 

Keywords 

Supramolecular chemistry, 2D- and 3D-materials, supramolecular assemblies, 
supramolecular polymers. 

 

Organisers:  

➢ Egbert Willem ("Bert") Meijer (TU/e, Eindhoven, NL) 
➢ Jean-Marie LEHN (ISIS, University of Strasbourg, FR) 

 

Speaker 

➢ IL: Nathalie KATSONIS (University of Twente, NL) 

 

 



Session CT.7.2:   Highlights in Organic Chemistry and Homogeneous Catalysis 
Abstract 
The ability to access organic molecules of various shapes and sizes in a practical, economical, 
environmentally safe, efficient, and selective way remains a central challenge in modern 
chemistry – one that can directly impact other key areas of research, such as medicine, 
investigations regarding the origin of life, and the discovery of new functional materials.  
Accordingly, design and development of new catalysts and strategies for chemical synthesis, 
especially when based on a greater understanding of the inner workings of a transformation, 
are at the very heart of this crucial area of research.  

 
Keywords 
Catalysis, Organic Synthesis, New Reaction Development, Reaction Mechanism 

 

Organisers:  

➢ Amir HOVEYDA (ISIS, University of Strasbourg, FR; Boston College, Chestnut Hill, USA) 
➢ Janine COSSY (ESPCI, Paris, FR) 

 

Speaker 
➢ IL: Joseph MORAN (ISIS, University of Strasbourg, FR) 

Session CT.7.3: From Advanced Polymerizations to Controlled Macromolecular 
Architectures and Functional Polymer Materials 

Organisers:   

➢ Krzysztof MATYJASZEWSKI (U-Carnegie Mellon, Pittsburgh, USA) 

➢ Laurent BOUTEILLER (IPCM, Sorbonne Université, Paris, FR) 

 

Abstract: 

The Symposium will comprise presentations on new trends in polymer synthesis, including 
reversible-deactivation radical polymerization, ring opening and coordination polymerization. 
It will also cover new trends in controlling polymer architecture, encompassing polymer 
topology, composition and functionality. The resulting polymers with precisely controlled 
architecture find applications as advanced materials for biomedicine, as well as energy and 
environment-related areas. 
 
Keywords: 

Reversible deactivation radical polymerization, metatheis, ring opening polymerization, 
sequence controlled and branched polymers, nanostructured advanced functional materials   
 
Speaker: 

➢ IL: Brent SUMERLIN (University of Florida, Gainesville, USA)   

The submission dead line for this new Symposium CT7 is May 21st, 2019 


