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FFoorr eewwoorr dd  
 

The mixed research unit “Institute for Separation Chemistry” was created jointly by 
CEA, CNRS, University of Montpellier and Ecole Nationale Supérieure de Chimie de 
Montpellier in March 2007. 
 
The building has been inaugurated in June 2009, with laboratories opened in the fall 

2009 and has obtained authorisation to start experiments including a few grams of depleted uranium 
and natural thorium in January 2010. Last take-off was from our theory group, who started in October 
2009.  
 
But the unit "Institut de Chimie Séparative de Marcoule" existed as a team scattered in several places 
in France since 2007.  Scientific activity began in the fall of 2007 with progressive joining of ICSM of 
team leaders, co-workers, technicians and students, today with 44 permanent staff and 46 non-
permanent scientists (post-docs and students). Also, about 20 master students join the nine teams for a 
few months every year. 
 
Our practical summer school in Analytical and separation chemistry, is held yearly for a full week 
including practical sessions since the first edition 2006 in Montpellier. The detailed program of these 
summer school are reproduced in the Annex, as well as the menu of the Thursday lectures in 
separation chemistry” Since 2012, the Practical summer school is in common with the associated 
teams within the Excellence laboratory “CheMISyst”, a project 2012 till 2020 devoted to chemistry 
using weak so-called Long Range interactions, i.e. molecular interactions beyond binding to the 
nearest neighbour1. 
 
Resources in Uranium are scarce, if only the 235 isotope is used and wastes related to nuclear energy 
production are potentially dangerous. The use of fast neutrons allows to multiply existing resources in 
national independence, but will be based on new separation processes, that can be modelled using 
predictive theory. Understanding and optimizing separation in the nuclear fuel cycle is the central aim 
of the ICSM. Enlarging this central goal to the needs for chemistry of recycling, for instance, strategic 
metals crucial for alternative energy, is the natural extension surfaces of needs and development of 
science, with a srong link for technology and implementation with our 600 colleagues from R. 
Departments in Marcoule, as well as the chemists form the “Pôle de Chimie Balard du Languedoc-
Roussillon”. 
 
The report here gives an overview of the work published and submitted since January 2009. The nine 
active research teams still work in the direction of the scientific open questions as defined and 
published by the French academy in 20072. Separation chemistry, a branch of physical chemistry, is a 
key part of « green chemistry ». The science required is the emerging « Nanoscience », as defined by 
Bernard Bigot, then Haut-Commissaire à l’Energie Atomique at the launching of the ICSM as a 
project in July 2004. 
 

  
Stéphane Pellet-Rostaing   Thomas Zemb 
Marcoule, November 29, 2012    Marcoule, November 29, 2012 
  

                                                           
1 « Long-range Interactions in Nanoscale science », R G French, V A Parsegian et al., Rev. Mod. Physics 82 

n°2  (2010) pp. 1887-1944 
2 M. Leroy, M. H. Hengé-Napoli et Th.  Zemb, « Complex fluids, divided solids and their interfaces : Open 

questions addressed at the ICSM for a sustainable nucelar energy » ; CRAS Chimie (2007) 10 , pp. 1042-

1049  
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1 - Chemistry and Physical-chemistry of the Actinides ..............................................Erreur ! Signet non défini. 

2 - Ions at Active Interfaces...........................................................................................Erreur ! Signet non défini. 

3 - Ionic Separation from self-assembled Molecular systems.....................................Erreur ! Signet non défini. 

4 - Sonochemistry in Complex Fluids...........................................................................Erreur ! Signet non défini. 

5 – Nanomaterials for Energy and Recycling processes ............................................Erreur ! Signet non défini. 

6 – Evolving Interfaces in Materials.............................................................................Erreur ! Signet non défini. 

7 - Scattering and diffraction ........................................................................................Erreur ! Signet non défini. 

8 - Microscopies..............................................................................................................Erreur ! Signet non défini. 

9 - Mesoscopic Modelisation and Theoretical Chemistry ...........................................Erreur ! Signet non défini. 
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Chef d’équipe
Chercheur
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MAYNADIE
BOURGEOIS

CEA/DEN
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Statut Nom Partenair e
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Chercheur
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Statut Nom Partenaire

Chef d’équipe
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Statut Nom Partenaire

Chef d’équipe
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CEA/DEN
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ENSCM
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Statut Nom Partenaire

Chef d’équ ipe
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Chercheur
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MESBAH

UM2
CNRS
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CNRS
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Statut Nom Partenaire

Chef équipe
MDC
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CEA/DSM
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CNRS
CNRS
CEA/DSM

Equ. 9 - LMCT

Statut Nom Partenaire

Chef d’équ ipe
Chercheur
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DUVAIL

SIBOULET

UM2
CEA/DSM

CEA/DEN

- 43 f in 2012 +1
- dont : 15 CEA/DEN  & 7 CEA/D SM
- 12 CNRS, 6 UM2 & 3 ENSCM

Séminaire ICSM 22 octobre 2012
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Statut Nom Partenai re

Chef d’équ ipe
Ingénieur
IE
IE

PODOR
BRAU
RAVAUX
MAYNADIE

CNRS
CEA/DEN
CNRS
CNRS
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The report is organized by scientific topics: each of the nine active research groups 
gathers a community of researchers and engineers from different expertises, who publish 
in various domains in the corresponding journals, and who participate at different 
international meetings.  

 
However, a large fraction of crucial results are obtained and published in common between teams 
within ICSM, via collaborations  
 
A large fraction with our international contractual partners: ITU Karlsruhe, MPI Potsdam within the 
Laboratoire européen associé LEA “SONO” (2008-2014) and in the near future our partners from 
Jühlich. 
 
Five focussed objectives of the research actions undertaken guide the choice of financially supported 
priorities within the large autonomy of creative chemists working at ICSM: 
 
 

 
 
 

Understand chemical mechanisms underlying processes of 
chemical separation 

 
 
 

Optimize known methods for separation, in order to imagine, 
propose and test new separation methods, including 
supramolecular systems. 

 
 
 

Anticipate the life-cycle of materials used in the context of 
nuclear and alternative energy productions 

 
 
 

Develop theory, with special attention to mesoscopic modelling, 
a well as develop methods of characterisation of fluid and solid 
samples: small angle scattering as well as environmental 
electronic microscopy. 

 
 
 

Develop “Green Chemistry” in all its facets, including 
sonochemistry. 

 
 
Coloured rectangles appearing on each page of report identify the objectives related to each scientific 
theme 
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