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THE PCCP WOKSHOP 
 
Organized within the framework of the international Master program Physical 
Chemistry & Chemical Physics of the University of Bordeaux, the PCCP workshop 
provides a unique communication platform that covers a wide range of subjects related 
to the various fields of physical chemistry, ranging from fundamental academic research 
to industrial applications. This important event is also a great opportunity for students to 
exchange with worldwide researchers in a convivial framework. Keynote speakers are 
invited to outline state-of-the-art and recent trends in various research fields. PCCP 
students are both involved in the organization of the workshop and in the scientific 
presentations, either through poster or oral communications. 
 
We do hope you will enjoy this first edition of the PCCP workshop.  
 
Cédric Crespos and Frédéric Castet 
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SCHEDULE 
 

Thursday June 22 
13h30-14h00 Welcome of the participants  
14h00-14h10 Jean-Louis Bobet and Olivier Mondain-Monval 

Opening words  
14h10-14h20 Cédric Crespos 

Presentation of the PCCP Master Program 
Session 1 Chair: Cédric Crespos 
14h20-14h50 Presentation of Research & Education Initiatives of the 

University of Bordeaux 
Corinne Mathonière 
AMADEus cluster of excellence  
Véronique Jubéra  
LAPHIA cluster of excellence 
Pascal Larregaray  
Euskampus/IDEX QuantumChemPhys Cross-border Laboratory 

15h00-15h40 Invited talk 1: Luca Muccioli 
Molecular simulations as a tool for predicting the physical properties of 
organic materials 

15h40-16h10 Coffee break 
Session 2 Chair: Lionel Truflandier 
16h10-16h50 Invited talk 2: Javier Torres 

Stability of Finite Spaces in Density Functional Theory 
16h50-17h30 Invited talk 3: Benoit Champagne 

UV/vis absorption and resonant Raman spectra of dyes from quantum 
chemical calculations  

 
 
Friday June 23 
Session 3 Chair: Frédéric Castet 
9h20-10h00 Invited talk 4: Kathleen Richardson 

Opportunities in materials chemistry research: 
Chalcogenide glasses – a versatile platform for innovations in the infrared 

10h00-10h40 Invited talk 5: David Casanova 
Electronically excited states: computation and applications  

10h40-11h20 Coffee break 

11h20-12h40 Poster session by PCCP students 

12h40-14h00 Lunch 
Session 4 Chair: Cédric Crespos 
14h00-14h40 Invited talk 6: Sidney Ribeiro 

Nanostructured biopolymers platform for sensing and photonics 
14h40-15h20 Invited talk 7: Fabio Busnengo 

Theoretical description of elementary physical-chemistry processes at 
surfaces 

15h20-15h30 Closing words  
15h30-16h00 Coffee break 
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INVITED TALK 1 
 

 
 

MOLECULAR SIMULATIONS AS A TOOL FOR PREDICTING 
THE PHYSICAL PROPERTIES OF ORGANIC MATERIALS 

 
Luca Muccioli 

 
Department of Industrial Chemistry “Toso Montanari”, University of Bologna, Italy 

Luca.Muccioli@unibo.it  
 
In the last two decades, rapid increase in computer speed and memory and decrease of their 
price, the development of efficient and highly parallel algorithms, new progresses in quantum 
and statistical mechanics, and availability of suitable visualization software have brought to an 
exponential growth of the applications of computation in chemistry, and consequently of our 
ability to describe physical and chemical processes for systems composed by hundreds or 
thousands of molecules. 
In this context, the use of classical atomistic and so-called coarse-grain models to explore and 
predict the morphology of complex fluids and organic functional materials has earned an 
enormous success, becoming along the way a powerful tool for material scientists, not only in 
academia but also in industrial research laboratories. 
This presentation, after a brief introduction describing the main modelling and simulation 
techniques,1 will showcase prototypical examples of their application to predict the bulk and 
interfacial structures of different systems of technological interest, comprising liquid crystals,2 
self-assembled monolayers,3 and organic semiconductors.4  The last section will introduce a 
few examples of multiscale modelling,5 i.e. the evaluation of electronic properties by 
combining classical simulations with quantum mechanics. 
 
 
[1] L. Muccioli, G. D'Avino, R. Berardi, S. Orlandi, A. Pizzirusso, M. Ricci, O. M. Roscioni, 
C. Zannoni Top. Curr. Chem., 352, 39 (2014) 
[2] M. F. Palermo, L. Muccioli, C. Zannoni Phys. Chem. Chem. Phys., 17, 26149-26159 
(2015) 
[3] O. M. Roscioni, L. Muccioli, A. Mityashin, J. Cornil, C. Zannoni J. Phys. Chem. C, 120, 
14652 (2016) 
[4] G. D'Avino, L. Muccioli, C. Zannoni Adv. Funct. Mater., 25, 1985 (2015)  
[5] G. D'Avino, Y. Olivier, L. Muccioli, D. Beljonne J. Mater Chem. C, 4, 3747 (2016) 
 



 

5/22 

INVITED TALK 2 

Stability of Finite Spaces in Density Functional Theory 

F. Javier Torresa,b and Eduardo V. Ludeñac,d 

 
aUniversidad San Francisco de Quito, Insituto de Simulacion Computacional (ISC-USFQ) 

Diego de Robles s/n y Vía Interoceánica, Quito, Ecuador, 17-1200-841. 
bUniversidad San Francisco de Quito, Grupo de Química Computacional y Teórica (QCT-USFQ) 

Diego de Robles s/n y Vía Interoceánica, Quito, Ecuador, 17-1200-841 
cCenter of Nanotechnology Research and Development (CIDNA), ESPOL,�Km 30.5 via Perimetral, 

Campus Gustavo Galindo, Guayaquil, Ecuador.  
dCentro de Química, Instituto Venezolano de Investigaciones Científicas,�IVIC, Apartado 21827,  

Caracas 1020-A, Venezuela 
 
 

We examine the validity of the first Hohenberg-Kohn theorem, namely the one-to-one relationship 
between an external potential and the one-particle density [1], when it is applied to finite subspaces and 
consider the stability of these subspaces with respect to external potentials. This is done by analyzing 
the DFT description of some simple atoms (H, He, Li, and Be) provided by the solution of the Kohn-
Sham equation in a finite Gaussian basis set. We show that in the finite subspace generated from the 
finite basis set it is possible to construct external potentials that differ from one another by more than a 
constant but which associate with the same one-particle density. We carry out the specific construction 
of these potentials for the above atoms using the wave functions resulting from the application of the 
B3LYP functional (one of the most widely employed functionals in computational chemistry) 

 

 

Acknowledgments: FJT would like to acknowledge USFQ´s Collaboration and Chancellor Grants 
Programs for financial support.  

 

Key words: First HK theorem, External potentials, Hilbert space, Finite basis set. 

 

References 

[1] Hohenberg P, Kohn W (1964) Phys Rev 136B:864 
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INVITED TALK 3 

UV/vis	absorption	and	resonant	Raman	spectra	of	dyes	from	quantum	

chemical	calculations	
	

Benoît	CHAMPAGNE,	Vincent	LIEGEOIS,	Julia	ROMANOVA,	and	Freddy	ZUTTERMAN
	

	

Laboratoire	de	Chimie	Théorique,	UCPTS,	Université	de	Namur,	Rue	de	Bruxelles,	61,	5000	Namur,	
Belgique	

	

E-mail:	benoit.champagne@unamur.be		

	

There	exists	a	broad	list	of	experimental	and	theoretical	methods	to	investigate	the	properties	of	

excited	 states,	 which	 whom	 the	 control	 can	 lead	 to	 designing	 materials	 with	 targeted	 optical	

properties	 [e.g.	 color,	 photo-	 and	 thermo-chromism,	 (electro)-luminescence,	 harmonics	

generation,	 singlet	 fission,	 …].	 Among	 these,	 UV/vis	 absorption	 characterizes	 the	 color	 (by	

subtraction)	 whereas	 it	 gives	 preliminary	 information	 on	 the	 modifications	 of	 the	 molecular	

geometry	between	the	ground	and	excited	states.	Then	more	detailed	geometrical	descriptions	of	

the	excited	states	can	be	obtained	from	the	interpretation	of	Resonance	Raman	(RR)	spectra.		RR	

spectroscopy
[1]
	refers	to	an	inelastic	light	scattering	process	where	the	incident	light	frequency	is	

in	resonance	with	one	or	several	electronic	excited	states	of	the	molecule.	Since	the	RR	intensities	

depend	on	the	structural	modifications	along	the	coordinates	of	vibration	upon	excitation,	it	is	an	

efficient	tool	to	determine	the	structural	properties	of	the	excited	states.	Still,	to	unravel	the	rich	

chemical	 information	 contained	 into	 the	 RR	 –	 as	 well	 as	 in	 the	 UV/vis	 absorption	 –	 spectra	

“optimized”	 theoretical	 approaches	are	 required.	 	 In	addition,	 the	 combination	of	experimental	

spectroscopic	 signatures	 with	 their	 quantum	 chemical	 simulations	 can	 help	 unraveling	 the	

chemical	structures,	for	instance	in	the	case	of	systems	that	can	adopt	several	conformations	and	

protonation	states.			

In	this	talk,	we	describe	a	general	approach	to	simulate	and	interpret	UV/vis	and	RR	spectra	

of	organic	compounds.		It	is	based	on	the	vibronic	theory
[2]
	and	it	employs	geometrical,	electronic,	

and	vibrational	properties	of	the	ground	and	excited	states	calculated	at	the	DFT	and	TDDFT	levels	

of	 approximation	 (as	 well	 as	 using	 wavefunction	 methods).	 The	 usefulness	 –	 but	 also	 the	

limitations	–	of	this	approach	 is	 illustrated	by	applications	to	 julolidinemalononitrile,	viologen	(a	

diradicaloïd),	 quinacridone,	 and	 4-hydroxybenzylidene-1,2-dimethylimidazolinone.
[3]
	 	 Among	

others,	the	role	of	the	solvent,	the	selection	of	an	exchange-correlation	functional,	the	prediction	

of	the	excited	state	geometries,	and	the	effect	of	scaling	the	harmonic	vibrational	frequencies	will	

be	tackled.			

	

[1]	 A.M.	Kelley,	J.	Phys.	Chem.	A	112,	11975	(2008).	
[2]	 W.	L.	Peticolas	and	T.	Rush	III,	J.	Comput.	Chem.	16,	1261	(1995).		
[3]		 (a)	J.	Romanova,	V.	Liégeois,	and	B.	Champagne,	Phys.	Chem.	Chem.	Phys.	16,	2172	(2014);	(b)	B.	Champagne,	

V.	Liégeois,	and	F.	Zutterman,	Photochem.	&	Photobiol.	Sci.	14,	444	(2015);	(c)	F.	Zutterman,	V.	Liégeois,	and	B.	

Champagne,	ChemPhotoChem.	1,	281	(2017).	
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INVITED TALK 4 
 

 
OPPORTUNITIES IN MATERIALS CHEMISTRY RESEARCH: 

CHALCOGENIDE GLASSES – A VERSATILE PLATFORM 
FOR INNOVATIONS IN THE INFRARED 

 
Prof. Kathleen Richardson 

 
College of Optics and Photonics, Department of Materials Science and Engineering 

University of Central Florida, Orlando FL USA 
kcr@creol.ucf.edu  

 
Next generation electro-optical /infrared (EO/IR) optical components and sensors require novel 
optical materials that serve specified optical functions and possess attributes which can be 
tailored to accommodate specific optical design, manufacturing or component/device 
integration constraints. This includes the ability to engineer not only optical properties and 
function, but also thermal and mechanical properties key to meeting fabrication and 
environmental demands. Over the past decade efforts by the UCF team and our collaborators 
have focused on developing a toolbox of glass material chemistry options, processing 
methodologies and metrology tools that employ multi-component non-oxide chalcogenide 
glasses (ChGs).  Basics of these versatile materials are discussed as well as key challenges in 
optical physics that are being examined to create innovative solutions to further integrate these 
materials into bulk and planar applications for sensing, security and defense applications.  
Possible research opportunities related to this work are presented. 
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INVITED TALK 5 
 

Electronically excited states: computation and applications 

 

David Casanova 
 

Kimika Fakultatea, Euskal Herriko Unibertsitatea (UPV/EHU) and Donostia International 
Physics Center (DIPC), P.K. 1072, 20080 Donostia, Euskadi, Spain; and IKERBASQUE, 

Basque Foundation for Science, 48013 Bilbao, Euskadi, Spain. 
 
 

Abstract 

 
The study of electronic excited states in molecular systems is one of the most 

active areas of research in theoretical and computational Chemistry. Excited states are 
the main actors in photophysical and photochemical processes with great relevance in 
a large variety of biological phenomena and technological applications.  

In this talk, I will give a brief overview of what electronic excited states are and 
some of their properties regarding their electronic structure. I will present different 
quantum chemistry models for the computation of electronic transitions and for their 
characterization, and I will show the application of these computational tools in 
different practical cases.  
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INVITED TALK 6 
 
 

NANOSTRUCTURED BIOPOLYMERS PLATFORM FOR 
SENSING AND PHOTONICS 

 
Sidney J.L. Ribeiro 

 
Institute of Chemistry- São Paulo State University (UNESP), CP 355 Araraquara-SP,  

14800-970 Brazil 
 

sjlribeiro@gmail.com 
  
Biopolymer hosts can be successfully used for fabrication of multifunctional photonic devices 
due to good optical properties, biocompatibility, remarkable mechanical properties and the 
wealth of chemical functionalization. Silk fibroin (SF) and bacterial cellulose are being used in 
our group as a platform for multifunctional materials with applications as biosensors and 
photonic materials. Immunosensors have been produced by SF nanostructured layer-by-layer 
(LbL) films containing monoclonal antibodies against different targets like human 
immunoglobulin (mAbIMUG) orTaenia saginata antigen (bovine cysticercosis) and antigenic 
peptides like the one used to detect the antibody of the hepatitis C virus.[1] The detection of 
the targets have been performed by electrochemical (cyclic voltammetry), electrical 
(impedance) or optical (luminescence) methods. In the last case luminescent Eu3+ 
nanoparticles (LNP) have been used. Energy transfer from target molecules to LNP allows 
highly sensitive detection. Concerning photonic applications a distributed feedback (DFB) 
laser was demonstrated with a SF films doped with Rhodamine 6G dye, and silica or silver 
nanoparticles.[2] The SF grating structure were fabricated by using commercial DVDs as 
templates. Results show that regenerated SF films are promising matrices for low cost and 
biocompatible DFB lasers. 
 
1. M.L. Moraes et al, Langmuir, 23, 3829 (2013). 
2. R.R. Silva et al J. Mater. Chem. 1, 7181 (2013). 
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INVITED TALK 7 
 
 

Theoretical description of elementary physical-chemistry processes at surfaces 
 

H. Fabio Busnengo 
 

Group of Physical-Chemistry at Interfaces and Nanostructures 
Instituto de Física Rosario (CONICET and Universidad Nacional de Rosario), Argentina 

http://www.ifir-conicet.gov.ar/PhysChem_Interfaces_Nano 
 

In this talk, we will offer an overview of various elementary physical-chemistry processes that 
take place in general, in gas-metal surface interphases, from adsorption to functionalization. 
We will offer a theoretical perspective based on first principles (electronic structure) 
calculations performed with the objective to understand and/or predict experimental results. 
Among the huge variety of systems/processes of interest in view of applications for 
heterogeneous catalysis and design of nano-devices, we will select a few ones including: the 
energetic and dynamics of dissociative adsorption on mono- and bi-metallic surfaces of simple 
molecules, the role of various energy-dissipation channels to the metal, the possible influence 
of the oxide support on the chemical activity of single metal atoms, collective effects like 
cooperation and self-organization, etc. Last but not least, the Group of Physical-Chemistry at 
Interfaces and Nanostructures of the Rosario Institute of Physics (Rosario, Argentina) will be 
shortly described, and possible ways of stablishing new scientific collaboration with their 
researchers will be also considered and discussed.  
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POSTER 1 
 

NANOSCALE CHEMICAL INVESTIGATION OF TAU 

PROTEIN USING TIP-ENHANCED RAMAN 

SPECTROSCOPY 

Laurie Lescos 

Université de Bordeaux 
 

Host laboratory: Institut des Sciences Moléculaires 
Supervisor: assistant professor Sébastien BONHOMMEAU 

This study aims to realize the nanoscale chemical characterization of Tau protein using 
tip-enhanced Raman spectroscopy (TERS)[1]. TERS is a powerful technique combining the 
high sensitivity of surface-enhanced Raman spectroscopy (SERS) and the nanoscale lateral 
spatial resolution of scanning probe microscopies[2]. The assembly of Tau proteins in fibrils 
is associated with pathologies of the nervous system such as Alzheimer's disease and is not 
spontaneous. To examine this phenomenon, we focus on the K18 peptide instead of the 
complete Tau protein, heparin as clustering inducer (reference) and two membrane 
phospholipids, called POPC and PIP2. The study of TERS spectra confirms that both 
obtained fibers have the same parallel β-sheet secondary structure. Moreover, the 
PIP2/POPC marker bands are clearly more abundant in PIP2/POPC+K18 samples than in 
heparin+K18 ones. This suggests that phospholipids are incorporated in the structure of 
fibers formed from PIP2/POPC and K18 peptide and can trigger the aggregation of K18 
peptide, and by extension of Tau protein.  

Keywords: Tip-enhanced Raman Spectroscopy, Signal enhancement, Tau protein, Fibers, 
Marker bands. 

References 

[1] S. Bonhommeau, D. Talaga, J. Hunel, C. Cullin, and S. Lecomte, Angew. Chem. Int. Ed. 
2017, 56, 1771-1774.  

[2] J. Barbillat, D. Bougeard, G. Buntinx, M. Delhaye, P. Dhamelincourt, F. Fillaux, 
Techniques de l’ingénieur 1999, 2865, 1-31.  
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POSTER 2 

RESEARCH OF IRON BASED MAGNETOCALORIC 
COMPOUNDS FOR MAGNETIC COOLING 

A. TETENOIRE1 , S. TENCE2 

1 University of Bordeaux  
2 Institut de Chimie de la Matière Condensée de Bordeaux 

In my internship, we performed chemical substitutions on an iron-rich based compound 
LaFe12B6 to obtain magnetocaloric materials for magnetic refrigeration applications. 
Firstly, we tried to reproduce and optimize the synthesis conditions of the LaFe12B6 
compound known in the literature [1]. Then, to increase the LaFe12B6 magnetic ordering 
temperature (36K) to the ambient temperature we tried to substitute gadolinium to 
lanthanum as suggested by Q.A. Li et al. [2]. Finally, we attempted to synthesize 
explorative compounds by replacing boron by carbon or aluminium. All these compounds 
were done by melting in an arc or an induction furnace and characterized by X-Ray 
Diffraction. We succeed in reproducing the LaFe12B6 boride and La1-xGdxFe12B6 
compounds. The main conclusion of the first part is, the best synthesis presents the 
following stoichiometry La1.1Fe12B6 and a 3 steps preparation. First, we melt the 
compound in an induction furnace, then, to homogenize the compound, we melt it in the 
arc furnace and finally anneal it during one week at 1000°C. The main conclusion of the 
second part is that the maximum substitution rate of lanthanum by gadolinium in the 
compound is around 30%. Using these results, we will be able to make more easily such 
iron based compounds. The schedule does not permit us to do magnetic measurements, 
but it will be done later to determine the magnetocaloric effect of these materials. 

Keywords: Magnetocaloric, synthesis, iron, gadolinium. 

References 

[1] L. V. B. Diop, Thesis, 2014, Structure et propriétés physiques de composés 
magnétiques de type RT12B6 et (Hf,Ta)Fe2 et leur dépendance en fonction de la pression 
(physique ou chimique) (R=élément de terre rare et T=élément de transition 3d) 

[2] Li, Q. A., De Groot, C. H., De Boer, F. R., & Buschow, K. H. J. Journal of Alloys 
and Compounds, 1997, Metamagnetic behaviour of La1-xGdxFe12B6 compounds. 
256(1-2), 82-85. 
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POSTER 3 
 

SPECTROSCOPY OF ARTIFICIAL HYDRATE-BEARING 

SEDIMENTS 

S. Espert, M. Dussauze, C. Petuya, A. Desmedt 

Groupe Spectroscopie Moléculaire, ISM UMR5255, Univ. Bordeaux 
 
Gas hydrates are nanoporous crystalline solids made of water cages encapsulating foreign 
(gaseous) guest molecules. Researches on the most know natural system, methane hydrate 
found in deep oceans, lead to many applications in energy and environment areas[1,2]. In 
this issue, CO2 hydrate is also a technological relevant gas hydrate in terms of gas storage 
and separation[1]. Moreover, CO2 hydrate is easier to form than methane hydrate in 
laboratory, due to the high CO2 solubility in water. In this project, the possibility to form 
the CO2 hydrate into a hydrated glass has been explored. The development of such a 
model system allows to mimic in laboratory the natural environments in which natural gas 
hydrates occur: hydrate-bearing sediments in deep oceans. 
The investigations of glassy materials and of gas hydrate have been done by combining IR 
and Raman spectroscopies. Sodium silica glass has been synthetized and then hydrated by 
immersion in an acidic solution [3]. Thanks to Raman imaging, the thickness of the 
hydrated layer in the glass has been measured (several μm). The measurement of ice 
melting into the hydrated layer provides an original opportunity to propose a structural 
model for the glass: it exhibits a porous structure with size ranging from 1 to 3 nm. 
Finally, the hydrated glass has been put under CO2 pressure at low temperature, ensuring 
the thermodynamics conditions required to form the CO2 hydrate. No gas hydrate 
formation was observed by Raman scattering under these conditions. The confinement of 
water into the porous glass might modify the formation condition of CO2 hydrate. 
Moreover, it has been shown an enhanced reactivity of CO2 with water in the confined 
system. These promising results provide a solid basis for further investigations toward the 
creation of artificial hydrate-bearing sediments. 

Keywords: CO2, gas hydrate, glass, Raman, hydration. 

References [1] Broseta D., Ruffine L., Desmedt A., “Gas hydrates: from characterization and Modeling to 
Applications”, Wiley- ISTE, 2017, vol1-2, London. [2] Sloan E.D., Fleyfel F., « A molecular mechanism for 
gas hydrate nucleation from ice », AIChE J. 1991; 37; 1281-1292. [3] Houser C.A., Herman J.S., Tsong I.S.T., 

White W.B. and Lanford, W.A., “Sodium-hydrogen interdiffusion in sodium silicate glasses “, Journal of 

Non-Crystalline Solids, 41, p.89-98, 1980. 
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POSTER 4 
 

PREPARATION AND CHARACTERIZATION OF 
LUMINESCENT TEMPERATURE SENSITIVE PIGMENTS 

FROM MIXTURES OF BARIUM CARBONATE AND 
REFRACTORY OXIDES 

Anne-Sophie LALUQUE1, Alain GARCIA2, Manuel GAUDON3 

1PCCP student, 2Research fellow, 3Senior lecturer. 

Safran group proposes to meet a specific challenge in the aeronautic sector: measuring the 
temperature of planes’ motors during working condition. Pieces have a complex geometry; 
it is very difficult to measure the motor’s temperature with the classical methods (by 
contact). This problem can be solved by making  thermochromatic pigments and applying 
it into the painting on the motor pieces. According to the temperature, pigments change 
color and define the temperature. First solution, project « Artiq », aimed to define a low 
temperature array (300°C - 800°C). But over 800°C, the developed thermochromic 
pigments don’t work. Second project, « Frimatt », concerns the high temperature range; 
i.e. temperatures from 800°C to 1200°C(1). At the beginning, ICMCB laboratory has in 
charge the synthesis of thermochromic luminescent pigments with irreversible transition. 
Temperature is marked by a spectral modification of luminescence due to the change of 
the luminescent ion’s environment associated with a phase transition. With these 
knowledges, my internship is focused on the sensing of temperatures ranging between 
400°C to 1200°C(2)(3) by luminescence associated to the barium carbonate doped cerium 
decomposition. Actually, barium carbonate, mixed with refractory oxides (alumina, 
zirconia…), decomposes at different temperatures. To define preciously the temperature 
array, the internship is devoted to different works with different targets. On one side, we 
study the barium carbonate doped cerium varying the synthesis parameters (pH or cerium 
concentration or cerium percent). On the other side, we mix barium carbonate and 
refractory oxides and test the reaction at several temperatures of annealing. The rare-earth 
ion used as phosphor is cerium 3+. When the cerium’s percentage increases, the 
luminescence decreases, this is the quenching effect. The maximum of luminescence totals 
at a percentage of cerium equals to 0,25. At high temperature, BaZrO3 appears and 
produce the awaited change in optical properties, to link with the working condition 
temperature.  

Keywords: luminescence, powder, refractory oxide, X-Ray Diffraction. 

References 

(1) M. MOMBELLI, «Élaboration de pigments thermo-chromo-luminescent, 
marqueurs de température », Licence 3 Sciences et Technologies Mention Chimie. 
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POSTER 5 
 

THEORETICAL STUDY OF THE MOLECULAR ADSORPTION 
ON THE N2/W(100) SYSTEM 

 
E. Charvati1, H.F. Busnengo2, I. Andron1, A. Pena-Torres1, C. Crespos1 

 

1Université de Bordeaux, Institut des Sciences Moléculaires, Talence (France) 
2Instituto de Fisica de Rosario, CONICET, Univ. Nacional de Rosario, Rosario (Argentina) 

 
The purpose of this work is to study the mechanism of the molecular adsorption of N2 on the 
W(100) surface and the influence of the Van der Waals forces on this system. To achieve this, 
the system is simulated by a 6D Potential Energy Surface (PES) inside the Generalized 
Lagenvin Oscillator (GLO) and the N2 trajectories are treated quasiclassically.  In this 
theoretical frame, the effect of the Van der Waals forces was proven to be significant both in 
approaching the experimental results of the reaction probability and in the case of collision 
under particular incidence angles. This approach demonstrated a decrease in the molecular 
adsorption probability as the incidence angle increased. Finally, in order to verify the influence 
of the Van der Waals DFT calculations were made on the allotropic configuration of W(100), 
illustrating the approach to the experimental values [1]. 

Keywords: molecular adsorption, Van der Waals forces, W(100) surface, quasiclassical 
trajectory simulations,  

References 

[1] H. F. Busnengo, A. Martinez, J.Chem.Phys., 2008, 112, 5579-5588. 
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POSTER 6 
 

SOLID STATE AMMONIA SYSTHESIS (SSAS) USING SOLID 
ELECTROLYTES 

Subhransu Subhasis Bhoi1, Pr. Fabric Mauvy2, Pr. N. Sullivan3 

1PCCP Master Student, University of Bordeaux, 
2Proffesor, Supervisor, ICMCB, Pessac 

3Professor, International Supervisor, Colorado School of Mines, 
 
The main objective of this work was to investigate the Solid-State Ammonia Synthesis (SSAS) 
by using two different solid electrolytes. The two solid electrolytes used were 
BaCe0.2Zr0.7Y0.1O2.9 (BCZY27) and Yttrium Stabilized Zirconia (YSZ). YSZ and BaZr are 
used as pellets which have been compressed to get in a shape. In BaZr we used a layer of 
platinum on its both sides. Focus has been on measuring the electric conductivity for both 
samples at dry atmosphere using charge carriers. Here we took platinum electrode and we 
are using as charge carrier at different temperature range experiment was conducted to get 
the impedance graphs with the help of a Frequency Response Analyzer (FRA). From 
impedance graph, we calculate various parameters like resistance, capacitance, frequency etc.   
The result proves that there is a temperature when we see good conduction inside the ceramic 
of YSZ and BaZr. From the experiment, we saw that at higher temperature we observe higher 
conductivity with of course lower resistance. But finding a temperature where the sample is 
stable and getting the higher rate of formation of Ammonia is the real challenge.  
The main conclusion is that electrolysis is a way better method to produce ammonia. Use of 
these ceramics with better electrode materials ensures us that we will get a better conductivity 
which leads to form ammonia in an economical manner.  
Keywords: conductivity, solid electrolytes, impedance, Platinum electrode, electrolysis. 
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Due to its astrochemical and environmental interest, the photochemistry of polycyclic 
aromatic hydrocarbons (PAHs) in water ice has been extensively studied [1], but to date, few 
investigations have been made on PAHs in interaction with isolated molecules of water [2]. We 
performed photochemical low temperature matrix isolation studies of coronene:water complexes, 
probing the argon matrix with FTIR (Fourier Transform InfraRed) and UV-Visible 
spectroscopies.  

We found that coronene readily reacts with water upon irradiation with a mercury vapor 
lamp to produce oxygenated coronene photoproducts, and fragmentation products. We have also 
demonstrated the presence of the coronene cation, both in IR and UV-visible spectra. The 
comparison of the kinetics of the photoreactions shows that the oxygenated photoproducts are 
not formed via the cationic species.  

 

Keywords: PAHs, water, UV-visible irradiations, IRTF/UV-visible spectroscopy, argon matrix 
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This study is part of a research program concerning chemical reactivity in very low energy 

/ temperatures conditions. The goal is to determine the probability of inelastic collision, or 

integral  cross  sections  (ICSs)  as  a  function  of  the  relative  translational  energy of  the 

reactants, for the collision between atomic carbon and di-deuterium:

C(3P0) + n-D2 → C(3P1 or 2) + D2

These data are usefull for the astrophysicists to simulate the different processes taking 

place in the molecular clouds of the interstellar medium to extract information on physical 

conditions,  as  temperatures  and  densities,  from  the  observed  spectra.  These  inelastic 

collisions have been performed in a crossed molecular beam apparatus.

Keywords: astrochemistry, crossed molecular beams, inelastic collisions, integral cross 

sections
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The project aims at studing oxide glasses transparent in the near- and mid-infrared (until 5 µm) ranges 

in order to be used in optical detection of molecular pollutants. To this purpose, gallate glasses of molar 

composition XGa2O3-YGeO2-23BaO-12K2O (GGBK) were synthesized first. The depletion after 

thermal polarization of their alkaline cations K+ (modifiers of the vitreous network) under an intense 

electric field (about 3 kV) was studied. The main goal was to break the natural isotropy of glass in 

order to get optical non-linear properties. Techniques of advanced chemical and optical 

characterizations (as Electron Probe Microanalysis and Marker fringes) were employed to show the 

local modifications of the ions migration and consequently the effect of the polarization treatment on 

the glass. 
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 Synthetic biology aims to mimic a living cell from chemical elements. In this 
way, controlling the membrane properties of a system would make it possible to 
reproduce synthetically natural vesicles such as bacteria or viruses. 
 Encapsulation consists in trapping very small solid or liquid particles inside a 
« capsule »  in way to be able to protect them or to release them in a controlled manner. 
Applications of this phenomenon are multiple: encapsulation of a drug for 
pharmaceuticals,  encapsulations of perfumes or active principles for the cosmetic 
field.[1]  
 Colloidosomes represent a swiftly expanding field with several applications in 
microencapsulation, including controlled release of content. With self-assembled shells 
made of colloidal particles, they afford more flexibility than microcapsule functionality. 
My works explores the different types of particles and techniques that have been used 
from colloidosomes to encapsulate and trigger contained species  releasement. 
 
 
Keywords: coacervate, capsules, capacity, limits. 
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In this project, the strategy is based on the synthesis of nanoparticles exhibiting a 
controlled number of functionalized dimples. These patchy particles were prepared 
from colloidal molecules made of a central silica core surrounded by a decided 
number of polystyrene nodules. They can be used as building blocks to elaborate 
complex supra-colloids by assembly with silica nanoparticles coated with a gold shell. 
These Nano objects should display novel optical properties making them interesting 
for many applications such as metamaterials. This technique is developed in the case 
of gold seeds so the challenge is to elaborate the same kind of material in the case of 
silver. 
 
Keywords: clusters; patchy particles; silica ; polystyrene ; gold ; silver ; 
emulsion polymerization ; surface functionalization ;  transmission electron 
microscopy 
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