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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title ADVANCED NIBACA – High performance metal 
nitrides for super capacitors and Li-ion batteries 

 
 

Abstract 
  

 
The present project aims at a fundamental investigation of 
nitride based materials as electrodes for electrochemical 
storage devices, namely electrochemical supercapacitors and 
lithium ion batteries.  
For supercapacitor applications, the requirements are high 
energy and power densities together with long term cycling 
life. Both carbon based compounds and some metal oxides 
have been tested as potential electrode materials for 
supercapacitors and in some cases can fulfill the previous 
requirements. However, there is a need for higher energy 
density which can only be achieved by increasing the 
capacitance of the electrodes and/or enhancing the useful 
electrochemical window of the devices. Subsequently, the 
research efforts are directed toward the development of 
improved materials such as controlled porosity carbons or 
nanostructured metal oxides. However, the capacitance 
values still limited to 200-300 F/g for “bulk” electrodes. 
Recently, few reports claim improved capacitance alues for 
transition metal nitrides. Subsequently, the first axis of this 
project will be dedicated to the screening and selection of 
different nitrides, while trying to understand the charge 
storage mechanism taking place at the nitride 
electrode/electrolyte interface which rules the 
electrochemical properties and more specifically the cycling 
ability and the capacitance. 
Today’s research on negative electrodes for the Li-ion 
technology is mainly split between(1) enhancing the 
electrochemical characteristics of the carbonaceous negative 
electrode by chemical or physical means and (2) finding 
alternative materials to substitute for the presently used 
carbonaceous negative electrode composites. The second 
approach has led to the discovery of new attractive materials 
(new ternary oxides, amorphous tin composite oxides, 
silicon/carbon nanocomposites etc…) which unfortunately 
exhibited in some cases poor capacity retention which limits 
their use in practical cells. Fundamental and applied research 
proposed as the second axis of this project is directed 
towards an intense effort for screening and evaluating a new 
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group of materials, the transition metal nitrides and nitrides 
of elements of the groups III, IV and VA as negative 
electrode. In spite of a particular rich and unexpected 
valence behaviour, this new class of materials has been little 
investigated (except a few papers and those recently 
published by one of the partners on lithiated Co, Cu, Ni 
nitrides) after several decades of research dedicated to 
transition metal oxides. Therefore the wide screening of 
nitrides and oxynitrides compounds allowed by the use of the 
sputtering method (thin films materials), solid state reactions 
and soft chemistry synthesis (nitrides powder) will allow to 
get a lot of fundamental and applied data on the reactivity, 
structure, morphology, and electrochemical features of these 
compounds. A real alternative for the use of graphite as 
negative electrode is researched. Safety requirements for 
lithium-ion cells have become a critical issue. Safer negative 
electrode materials have been  developed at the expense of 
cell voltage and subsequently power density which can be 
recovered if the electrode can sustain faster charge discharge 
rates compared to standard graphite electrode.The recent 
announcements on the performances of nitride based 
materials both in electrochemical capacitors and in lithium 
ion batteries open new challenges for scientific investigations 
of such compounds in electrochemical charge storage 
devices, with a perspective of fast technological transfer due 
to the availability of nitride based compounds for many other 
applications, such as hard coatings or conductive 
additives.The expertise of two partners in metallic nitrides 
chemistry and  synthesis combined with that of two other 
partners deeply involved in the electrochemical investigation 
of electrode materials for supercapacitors and Li-ion batteries 
will enrich the field of materials chemistry and 
electrochemistry for energy storage and conversion. 

Consortium  ¤1-  CNRS-ICMPE/GESMAT - Institut de Chimie et des  
      Matériaux Paris Est, UMR CNRS 7182 
¤2- CNRS - IJL - Inst. Jean Lamour 
¤3- Univ. de Nantes - LGMPA - Labo. de Génie des Matériaux  
      et Procédés Associés (EA 2664) - Polytech' Nantes 
¤4- Univ. de Rennes 1 - SCR - UMR CNRS 6226 "Sciences  
      Chimiques de Rennes" - équipe Verres et Céramiques 

Coordinator  H Jean-Pierre PEREIRA-RAMOS – CNRS-ICMPE/GESMAT-UMR 
CNRS 7182 
 pereira@icmpe.cnrs.fr 

ANR Grant  752 k € 
Kick off and 

duration  
November 2009 - 36 month 

Reference  ANR-09-STOCK-E-01 
 

Competitiveness 
Cluster   

Material (ex-MIPI matériaux innovants et produits intelligents) 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title CALICE – In-situ measurement and design of the 
electronic conductivity at all scales of a composite 
electrode for lithium battery 

 
 

Abstract 
  

 
The development of new lithium batteries with high energy 
density, high power and high cyclability is targeted. To reach 
this long-term goal, a fundamental understanding of the so 
called “formulation” of the composite electrode, i.e. the 
relationships between its processing, its morphology at different 
scales, its electrical and mechanical properties and its 
electrochemical performance, is a prerequisite. Indeed, since 
IMN (coordinator of this project) provided exhaustive 
experimental proofs regarding the impact of the electrode 
formulation on electrical and electrochemical properties, a more 
rational and smart optimization of lithium battery performance 
should be expected. On these bases, the CALICE project 
propose, for the first time, a fundamental study dedicated to 
the optimization of the efficiency of electronic pathways (which 
is one of the two major properties of a composite electrode, the 
other one being the ionic counterpart) with respect to the 
electrochemical performance. To this end, we intend to extract 
the electronic conductivities of a composite electrode at all the 
scales of its architecture (from interatomic distances to 
macroscopic lengths), using broad band dielectric spectroscopy 
(BDS) measurements. Indeed, preliminary results of the IMN-
LCMCP-LGEP-UMICORE partners demonstrate that BDS is very 
sensitive to the different scales of the electrode architecture 
involved in the electronic transport, i.e. above the MHz for, the 
interatomic scale (charge motion within active material (AM) 
and carbon (C) grains), the nanoscale (grains boundaries within 
AM and C clusters), the micronic scale (binder (B) boundaries 
between AM and C clusters), and below the MHz, for the 
macroscopic size (the C network and the electrode / current 
collector interface). Moreover, we will develop a new BDS cell to 
be able to achieve for the first time, in-operando BDS 
measurements on cycling the battery. Finally, as a possible and 
attractive breakthrough, we will evaluate the possibility to tailor 
nanoscale electronic pathways by introducing molecular 
junctions (MJ) in between all constituents of the electrode. After 
having selected the most efficient chemistries to implement MJ, 
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engineered molecules with optimized high electron transfer 
(HET) ability will be synthesized by the CIMA partner in order to 
achieve optimized MJ. 
The industrial company UMICORE will bring to this project well 
designed active materials for practical lithium battery 
applications. It is a guaranty that this fundamental research will 
be developed with composite electrodes that integrate active 
materials with pertinent physical characteristics for application 
and therefore, that results will be fully relevant to research 
applied to the industrial development of lithium batteries. 

Consortium  ¤1- CNRS-IMN - Inst. des Matériaux Jean Rouxel 
¤2- CNRS-LCMCP - Labo. de Chimie de la Matière Condensée 
¤3- SUPELEC/LGEP - Labo. de Génie Electrique de Paris 
¤4- CNRS-CIMA - Labo. de Chimie, Ingénierie Moléc. 
d'Angers 
¤5- UMICORE (Belgique) 

Coordinator  H Bernard LESTRIEZ – CNRS - IMN  
 bernard.lestriez@cnrs-imn.fr  

ANR Grant  501 k € 
Kick off and 

duration  
November 2009 - 36 month 

Reference  ANR-09-STOCK-E-02 
Competitiveness 

Cluster   
/ 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title COPOLIBAT – Lithium metal battery based on 
block co-polymere electrolyte 

 
 

Abstract 
  

 
This project aims at improving the performances of lithium and 
lithium ion batteries in terms of power and energy density, 
safety and battery design facility thanks to a new generation of 
solid state electrolytes based on self-organised block 
copolymers. Our project aims to by-pass the major drawback of 
the classical polymer electrolytes (mechanical strength and 
conductivity generally vary in opposite manner), by taking 
benefit of the self-organization of the block copolymers into 
ordered nanostructures with sizes in 10–100 nm range, which is 
determined by the molecular size of the blocks. Various 
organisations are achieved depending on both the interaction 
between blocks and their  relative volume ratio. The micro-
domains formed can be spheres, cylinders, bi-continuous 
(gyroid), perforated layers, and lamella. The interfaces between 
the micro-domains engender solid-like mechanical properties, 
even if each block component is well above its glass transition 
temperatures (Tg), while locally within each domain the 
polymer chain mobility remains high. When one block is a 
lithium salt solvating polymer, the block copolymer electrolytes 
formed behave mechanically like a solid but still possess high 
ionic conductivity. The originality of our project is to propose 
nano-textured BAB symmetric triblock copolymers as solid state 
electrolytes for lithium battery operation at room temperature. 
This block copolymer consists of two chemically dissimilar 
chains or ‘‘blocks’’: A block solvating the lithium salt brings a 
high ionic conductivity, while B block gives the mechanical 
properties as well as the thermal stability. The choice of blocks 
chemistry is very very wide, opening  opportunities for the 
creation of new multi-functional materials. Our strategy is to 
play on the relative volume fraction of the A and B blocks and 
on their interaction in order to direct the self-organisation into 
hexagonal packed cylinders or gyroid micro-domains of the 
conducting block. In addition, the attachment of at least part of 
the anions to one block will guarantee that the Li+ 
concentration never goes to 0 during operation. The roadmap to 
a practical solution for a room-temperature operating solid state 
polymer electrolyte which we propose here, needs  fundamental 
research steps in which we want to innovate, notably by 
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studying the relationship between block copolymer self 
organisation and ionic charge transport mechanism or dendritic 
growth mitigation.  

Consortium  ¤1- Univ. de Provence  - LCP - Labo. Chimie Provence 
¤2- CNRS - LRCS - Labo. de Reactivite et Chimie des solides 
¤3- CNRS - LPS - Labo. de Physique des Solides 

Coordinator  H Renaud BOUCHET – Univ. de Provence  - LCP  
 renaud.bouchet@univ-provence.fr 

ANR Grant  455 k €  
Kick off and 

duration  
November 2009  - 36 month 

Reference  ANR-09-STOCK-E-03 
Competitiveness 

Cluster   
/ 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title HIPASCAP -  HIgh POwer Asymmetric 
SuperCAPacitor in organic electrolyte 

 
 

Abstract 
  

 
Nowadays, improving the energy efficiency of systems is an 
important objective for reducing fossil fuel consumption and 
CO2 emissions. Electrochemical energy storage systems are 
able to take an important part in this strategy, allowing lost 
energy to be recovered and further delivered on demand. Two 
types of electrochemical energy storage devices are available: 
accumulators and electric double-layer capacitors (EDLCs). 
Accumulators have a high energy density but a low power 
density, whereas EDLCs are able to deliver a high power, but 
their energy density is relatively low. Moreover, in Europe, the 
electrolyte for EDLCs is based on acetonitrile, which is highly 
flammable and noxious. For these reasons, strategies must be 
found for developing more performing systems satisfying the 
criteria of societal acceptability. Based on previous works of one 
of the partners (CRMD), the idea of the HIPASCAP project is to 
develop an industrial model of hybrid capacitor able to 
outperform the presently commercialized EDLCs in terms of 
energy density while keeping similar power density and cycle 
life. The hybrid capacitor combines lithium-ion battery type and 
electric double-layer materials for the negative and positive 
electrodes, respectively, while using alkycarbonates as 
electrolyte. Such a system is able to display twice the 
capacitance of an EDLC and a larger voltage; consequently, it 
results in a higher energy density than an EDLC, while being 
safer. The HIPASCAP multidisciplinary project involves 3 
academic partners (CRMD, IS2M, CIME) and 2 industrial 
partners (TIMCAL and Batscap). The academic partners are 
internationaly recognized  for their expertise in carbon 
materials, carbon electrochemistry and electrolytes. TIMCAL is a 
world-wide leader for carbon black and graphite products for 
batteries, supercapacitors and fuel cells.  Batscap is specialized 
in the production and commercialization of high performance 
supercapacitors. One important task of the project will be to 
select electrode materials and electrolytes which allow high 
power density and cycle life to be withstood for fulfilling the 
requirements imposed by the supercapacitors producer 
(Batscap).  In order to reach these objectives, special graphites 
will be developed by TIMCAL and IS2M for the negative 
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electrode, activated carbons will be designed by IS2M and 
CRMD for the positive electrode, whereas electrolytes including 
lithium salts dissolved in alkyl carbonates and specific additives 
will be developed by CIME in order to improve the 
electrochemical performance, cycling ability and durability of 
the cells. Two kinds of cells will be developed: i) laboratory-type 
coffee-bag cells which will allow the optimized components 
(electrode materials, electrolyte, separator) to be implemented 
in a system mimicking the industrial ones; ii) small industrial 
demonstration cells allowing the real performance of this new 
type of device to be established. The expected results are to 
obtain better energy density than symmetric EDLCs while 
keeping the same power density and cycle life. The targets are 
one order of magnitude gain on energy density (both volumetric 
and gravimetric) and a reduced cost (less than 0.01€/F for large 
volumes).  
As the new system will use alkylcarbonates, we expect that the 
HIPASCAP project will have very positive impacts on the point 
of view of environment and security, while offering high energy 
efficiency.   

Consortium  ¤1- CNRS-IS2M - Inst. de Science des Matériaux de 
Mulhouse 
¤2- CNRS-CRMD - Centre de Rech. sur la Matière Divisée 
¤3- Univ. François-Rabelais - PCMB 
¤4- BATSCAP S.A. - Activité Supercapacités 
¤5- TIMCAL Graphite and Carbon (Suisse) 

Coordinator  F CATHIE VIX – CNRS-IS2M  
 cathie.vix@uha.fr  

ANR Grant  761 k € 
Kick off and 

duration  
November 2009  - 36 month 

Reference  ANR-09-STOCK-E-04 
Competitiveness 

Cluster   
Véhicule du futur 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 
 

Project Title HT LION – Lithium-ion battery for high 
temperature applications 

 
 

Abstract 
  

 
The objective of the present project is the study of lithium-
ion batteries operating in unusual ranges of temperatures, 
impossible to reach with the present technology. Our 
objective is to fulfill the requirements of high temperature 
markets: such as [+20 à +150°C] for oil drilling, [-10 à 
+85°C] for tracking (geolocalization) and temperature above 
100°C for the sterilization of medical tools. 
There is a high level technological challenge: present lithium-
ion batteries age rapidly above 60°C. However, it is not an 
utopia: feasibility of an oil drilling product able to operate at 
120°C has recently been demonstrated by the coordinator of 
the project. However, it is still necessary to progress in terms 
of calendar life. Feasibility at temperature higher than 120°C 
has not been demonstrated yet. This is an industrial oriented 
research project, requiring an important part of fundamental 
aspects to understand ageing mechanisms and to be able to 
give orientations towards progress. The use of secondary 
batteries instead of primary ones has always a positive 
environmental impact because fewer products are necessary 
for the same service. Moreover, recycling of lithium-ion 
battery are in place in Europe. 
Economical issues are also important. Targeted applications 
belong to technical markets with a high added value and a 
significant growth. 
This project is composed of three partners (one industrial and 
two national laboratories) with complementary competences. 
All of them have a long experience in Lithium-ion batteries 
(electrode materials, electrolytes, surface analysis, cell 
development and system,…). 
The first task of this project is to perform a precise analysis 
of ageing mechanisms at high temperature of a first 
prototype generation in order to highlight orientations for the 
improvement studies of task 2 (new electrode solutions) and 
task 3 (electrolyte optimizations).  
Results obtained will be progressively integrated in the 
conception of new prototypes. These new prototype 
generations will be prepared within the project and will be 
analysed in terms of performances and ageing at high 
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temperature. Besides, a specific task will be devoted to 
feasibility of lithium-ion batteries working at 150°C, which 
will require both new electrolytes and materials. 
Results will be shared on a scientific level through both 
publications in international scientific journals and 
communications in appropriate congress. Economically, the 
industrial partner will develop prototypes for tests by 
potential customers. 

Consortium  ¤1- SAFT 
¤2- CNRS-ICMCB - Inst. de Chimie de la Matière Condensée  
      de Bordeaux (UPR CNRS 9048) 
¤3- Univ. de Pau et des Pays de l'Adour - IPREM - Inst.  
      Pluridisc. de Rech. sur l'Environnement et les Matériaux 

Coordinator  H Florent FISCHER – SAFT 
 florent.fischer@saftbatteries.com 

ANR Grant  767 k € 
Kick off and 

duration  
November 2009  - 36 month 
 

Reference  ANR-09-STOCK-E-05 
Competitiveness 

Cluster   
/ 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 
 

Project Title NANOHYDLI – Nano hydrides for Lithium ion 
batteries 

 
 

Abstract 
  

 
Limited fossil energy ressources and global warming lead to 
the development of alternative energy sources, conversion 
devices and storage systems. Regarding mobile applications, 
the success of  technologies such as EV, HEV or fuel cell  is 
strongly  dependant  of the improvement  in term of storage 
capacities, kinetics, and density of energy that can be 
achieved in the future. In this context, new concepts must 
appear to reach such goal. Herein, the use of metal hydrides 
(MH) for Li-ion technology coupling the advantages of high 
weight capacity of MH with the high energy density of Li-ion 
batteries has been recently proposed as a promising 
opportunity that will help over the next decades for the 
realization of powerfull batteries for mobile applications. As 
an exemple, the MgH2 electrode shows a large reversible 
capacity of 1480 mAh/g (four times that of conventional Li/C 
electrodes) at an average voltage of 0.5 V vs. Li+/Li° which 
is suitable for the negative electrode in such batteries. In 
addition, it shows the lowest polarization ever reported for 
conversion electrodes.  The electrochemical reaction results 
in formation of a composite containing Mg embedded in a LiH 
matrix, which on charging converts back to MgH2.  
Pursuing these investigations, the project is devoted to the 
production of metallic hydrides MHx (metal, intermetallic 
alloy) at a nanometric scale usable as a rechargeable 
negative electrode material for lithium-ion battery 
applications. The first task of the project consist of a 
screening of different families of intermetallics hydrides 
(Mg2FeH6, Mg2CoH5, Mg2NiH4, Mg2Cu, Mg2Si, Mg-Ti, Mg-
Sc, and bcc solid solutions), in order to study their reactivity 
with lithium and to determine a selection of the best 
candidates to be used as negative electrode in  a Li-ion 
system. For  these materials, super critical fluid or cryo-
milling processes will be used for the preparation of the 
hydrides at a nanometric scale as well as for the hydride 
particle decoration by the deposition of catalyst nanoparticles 
(Nb2O5, Cr2O3, Pt, Ni, Cu, Pd, bcc solid solutions, TiCl3 …). 
The enhancement of hydride electrode performances by the 
optimization of their composition and nanostructure is the 
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second goal addressed in this project. For this purpose, 
different coating techniques of conductive materials 
(pyrolysis of organic compounds,  carbon grinding, 
conductive polymer) and  the addition of binders (CMC, 
PVDF, PTFE, mesoporous carbon….) will be  widely used in 
order to overcome the volume variation (80%) of the 
electrode during the discharge-charge process . The 
understanding of the relationship between surface, structural 
and electrochemical properties of the electrode will be 
studied by XRD, TEM, NMR, Raman, and XPS techniques.  
This project aimed to a better understanding of the 
fundamental properties of conversion reactions involving 
metal hydride-lithium system but is also strongly oriented 
toward the application with potential possibilities of industrial 
development in a near future. 

Consortium  ¤1- Univ. de Picardie Jules Verne - LRCS - Labo. de Réactivité  
      et de Chimie des Solides 
¤2- CNRS-ICMPE - Inst. de Chimie et Matériaux de Paris Est  
      Chimie Métallurgique des Terres Rares 
¤3- CNRS-ICMCB - Inst. de Chimie de la Matière Condensée  
      de Bordeaux 

Coordinator  H Luc AYMARD – UPJV - LRCS 
 luc.aymard@u-picardie.fr  

ANR Grant  692 k € 
Kick off and 

duration  
November 2009  - 36 month 
 

Reference  ANR-09-STOCK-E-06 
Competitiveness 

Cluster   
 

 
 
 
 



 14  
   

 
Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title PHOSPHALION – Alternative positive 
PHOSPHAte materials for large and safe industrial 
Li-ion batteries 

 
 

Abstract 
  

 
PHOSPHALiON project aims at developing a new material for 
positive electrode, which could improve intrinsic safety of 
large Li-ion cells for industrial applications. Family of lithium 
metal phosphate materials has been chosen due to its high 
thermal stability. LiFePO4 is already used in commercial cells, 
but its introduction in large cells remains limited because it 
presents poor life performances at high temperature and also 
because it induces a decrease of energy by 15% as 
compared to classical lithiated oxides due to its low voltage 
of 3,45V/Li°. Target of this project is the development of 
LiMnPO4 which presents a much more interesting voltage 
value of 4,1V vs. Li°. The study will also focus on the 
optimisation of an electrolyte for a permanent application at 
voltage higher than 4V. LiFePO4 and LiCoPO4 will be studied 
as respectively low voltage and high voltage references as 
compared to LiMnPO4. LiMnPO4 presents today two kinds of 
limitations.First limitation is kinetics and second limitation 
results from interfacial instability with electrolyte which tends 
to be oxidised at voltage higher than 4V. Target of this 
project is to understand these limitations and to propose a 
solution. One task of the project deals with synthesis and 
physico-chemical characterisation of materials as well as 
study of electrolyte oxidation. Influence of substitution of 
manganese in the phosphate material will be addressed, as 
well as the effect of a coating, either carbon or mineral. 
Concerning electrolyte, influence of the nature of solvents 
and salt will be considered. A second task of the project 
consists in XPS study of materials surface and should allow 
identification of mechanisms occuring at the interface 
between material and electrolyte. Third task of the project 
consists in optimisation of electrode and electrolyte 
formulation and in preliminary electrochemical tests. Scale up 
of material synthesis and realisation of prototype wound cells 
as well as their electrochemical tests are in task 4. 
Correlation of results of all the tasks all along the project will 
allow getting deeper general understanding of induced 
mechanisms. Saft is responsible for coordination in task 0 of 
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the project and dissemination and valorisation of results is 
the object of task 5. 
 
This project implies 4 partners among which two are 
industrial, Saft and Sued-Chemie, and 2 are universities: 
université de Montpellier 2 and université de Pau. It relies on 
one hand on strong knowledge of université de Montpellier 2 
in terms of synthesis, texturation and powder 
characterisation, including in-situ during cycling, on the other 
hand on high expertise of université de Pau about surface 
study by XPS method and on long experience of Saft in 
materials and electrolytes for batteries and electrochemistry 
as well as its strong position on battery market and finally on 
the strong expertise of Sued-Chemie in large scale 
production of phosphate materials. This project should allow 
developing a Mn-based phosphate material with highly 
improved conductivity and stability vs. electrolyte. Electrode 
and electrolyte formulation suitable to this material will also 
be optimised. Performances of this material in terms of 
energy, power and life will be assessed in prototype wound 
cells and safety will be evaluated in abuse conditions. Tests 
will be adapted to demanding conditions of industrial market. 
 
 752 122 euros are asked for this project for a total cost of 2 
794 169 euros. 

Consortium  ¤1- SAFT 
¤2- CNRS - ICGM/AIME - Inst. Charles Gerhardt Montpellier /  
      Agrégats, Interfaces et Matériaux pour l'Energie 
¤3- Univ. de Pau et des Pays de l' Adour - IPREM - Inst.  
      Pluridisc. de Rech. sur l'Environnement et les Matériaux 
¤4- Sued-Chemie AG (Allemagne) 

Coordinator  H Julien BRÉGER – SAFT 
 julien.breger@saftbatteries.com 

ANR Grant  749 k € 
Kick off and 

duration  
November 2009  - 36 month 

Reference  ANR-09-STOCK-E-07 
Competitiveness 

Cluster   
 

 
 



 16  
   

 
Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title SEARCH – Electricity storage by means of 
compressed air with compression heat recovery 

 
 

Abstract 
  

 
Respecting European objectives in terms of reducing 
greenhouse gases entails the fast development of electricity 
generation from renewable energy sources and nuclear 
energy. 
The fluctuating and intermittent character of renewable 
energy sources and the high modulation costs of nuclear 
power stations make it necessary for control to be improved 
over the energy flow rates between the supply and the 
demand of electricity: the commissioning of flexible, high-
performance storage facilities would seem to be an 
appropriate response to this issue. 
Two types of energy mass-storage installations are currently 
capable of storing and releasing electricity at powers above 
100 MW during several hours: pumping stations and 
compressed air energy storages (CAES). However, neither of 
them is able to meet the requirements for storing electricity 
brought about by respecting European objectives and the 
development of renewable energy sources and nuclear 
energy: sites where pumping stations plants might be built 
are rare in Europe. As for CAES installations, their electrical 
efficiency is weak (under 50% for first-generation of CAES 
plants) and they emit large amounts of CO2 - they do not 
recover the heat generated by the compressors and therefore 
require preheating of the air at the turbine’s entrance. 
As a result, one of the solutions consists in developing third-
generation CAES installations, known as AA-CAES for 
Advanced Adiabatic Compressed Air Energy Storage. This 
type of storage’s main characteristic is that it recovers the 
compression heat in a “heat regenerator”, which enables 
electric efficiencies up to 70% and avoids CO2 emissions. The 
AA-CAES also has other advantages: It can be built in most 
parts of the territory; there are no specific safety problems; 
it offers voltage ranges between 50 MW and several hundred 
megawatts during several hours - therefore it provides 
excellent adaptation to local constraints of the transport 
networks, etc. 
In France, the development of some 20 AA-CAES facilities, 
with a unit power of 200 MW and an operational life of at 
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least 30 years, could be considered as a realistic hypothesis. 
This would make it possible to store and generate close to 
2% of the country’s electricity generation (equivalent to 15% 
of total wind electricity), to rationalize the management of 
trapped energy generated from renewable energy sources, to 
reduce CO2 emissions by around 6 millions metric tons per 
year, to secure sensitive electric zones and, finally, to 
optimize the utilization curves of nuclear power stations. 
Nevertheless, AA-CAES technology entails massive heat 
storage (up to the thermal GW), at high temperatures 
(350°C to 550°C), high pressures (150 to 200 bars) in a 
regenerator enduring daily cyclic charges, in a lined rock 
cavern (LRC) - being the most appropriate technology for 
high pressure leak-free pneumatic storage. However, no 
storage project fulfilling all of these criteria has yet been 
realized. 
The consortium, which already has solid knowledge on the 
subject thanks to its long time cooperation, therefore offers 
to overcome the various scientific and technological 
challenges that have been identified, in order to be in a 
position to carry out a life-size demonstration unit as soon as 
possible. 

Consortium  ¤1- GDF SUEZ - Centre de Rech. et Innov. Gaz et  Energies  
      Nouvelles  (CRIGEN) de GDF SUEZ 
¤2- SAINT-GOBAIN - Labo.s du CREE et de NORPRO 
¤3- CEA/LITEN - Labo. d'Innov.s pour les Technologies des  
      Energies nouvelles et les Nanomatériaux 
¤4- ARMINES - Géosciences 

Coordinator  H Patrick CANAL – GDF SUEZ - Centre de Rech. et Innov. Gaz 
et  Energies Nouvelles   
patrick.canal@gdfsuez.com 

ANR Grant  1.889 k € 
Kick off and 

duration  
November 2009  - 36 month 
 

Reference  ANR-09-STOCK-E-08 
Competitiveness 

Cluster   
/ 
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Programme " Innovating Energy Storage" 

 
CALL 2009 

 
 

 

Project Title SESCO – High temperature sensible heat based 
thermal storage using integrated heat 
exchanger/storage modules made of vitrified 
asbestos containing wastes. 

 
 

Abstract 
  

 
The research project SESCO is devoted to the conception, the 
realisation and the test of integrated modules to be used 
simultaneously as thermal storage unit and heat exchanger. 
Thosee modules would be used in the field of industrial 
applications as concentrated solar power plants or any kind 
of high temperature energetic processes. 
The storage material itself is made of ceramics obtained by 
the industrial vitrification of asbestos containing wastes. 
Those ceramics present the required thermophysical 
properties and a very low cost. Then, this original approach is 
very far different than the conventional storage systems and 
can be considered as a sustainable thermal storage 
approach. During the project, the design of the heat transfert 
exchanger and storage modules will be studied in order to 
mach the constrains of the concentrated solar power plants. 
The industrial realisation of the module directly at the outlet 
of the vitrification process is of great interest as it allowes to 
obtained directly the need shape of the exchangers. To do 
so, a study of the correlation between the working conditions 
of the elaboration and the obtained properties will be needed. 
The module manufacturing process will be design and 
realised at pilot scale on the industrial site of EUROPLASMA. 
The obtained modules will be tested on a storage pilot test. 
The modules and their elaboration will be also studied in 
terms of life time analysis with a comparison with other 
available and more conventional storage systems. The 
partners of the projects are : the CNRS laboratory PROMES 
devoted to solar materials and processes, the CNRS 
laboratory CEMHTI devoted to high temperature materials 
and the society EUROPLASMA who design, realise and use 
industrial treatment processes of wastes by plasma torch. 
The results of the project would lead to new innovative 
solutions for the thermal storage at high temperature in a 
sustainable way and also to the enhancement of the waste 
treatment processes creating a high value commercial 
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application of the obtained materials. 
Consortium  ¤1- CNRS - PROMES - Labo. Procédés Matériaux et Energie  

      Solaire - UPR 8521 
¤2- EUROPLASMA 
¤3- CNRS-CEMHTI - Conditions Extrêmes des Matériaux –  
      Haute Température et Irradiation 

Coordinator  H XAVIER PY – CNRS - PROMES - UPR 8521 
 py@univ-perp.fr 

ANR Grant  503 k € 
Kick off and 

duration  
November 2009  - 48 month 
 

Reference  ANR-09-STOCK-E-09 
Competitiveness 

Cluster   
DERBI (Energies Renouvelables Bâtiment-Industrie) 

 
 
 


