Analytical and (Semi) Preparative Chromatography Facility
Background
The Collaborative Research Network Health, Environment and
Toxicology (SEnT), labeled "Major Area of Interest (DIM)," is
funded by the Regional Council and is supported by the PRES
UniverSud Paris.
In the frame of the call "Predictive Toxicology and Emerging Risks"
the Regional Council financially participated to the creation of an

analytical and semi preparative chromatographic facility shared
between research laboratories from the Ile-de-France area. This
facility will be located at the Institut de Chimie et des Matériaux de
Paris Est (ICMPE CNRS UMR7182) and will be managed by
qualified staff. It will be fully operational by the end of year 2012.

Objectives
This facility will offer to the scientific community a shared facility in
the field of analytical and preparative chromatography. It will bring
together in one single location conventional techniques based on gas
and liquid chromatography, supercritical chromatography and
innovative
technologies
such
as
centrifugal
partition
chromatography.

This new facility will enable the identification, isolation and
characterization of organic molecules from polar to more apolar
ones. This will allow the identification of unknown species in
relation to the fate of emerging contaminants in the environment
(bioactives) having a known or potential toxicity.
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Partners
- Laboratoire Géomatériaux et Environnement (LGE), Université Paris-Est Marne-la-Vallée, 5 boulevard Descartes - 77454 Marne-la-Vallée
Contact : Mehmet A. Oturan
E-mail : mehmet.oturan@univ-mlv.fr
- Institut Mondor de Recherche Biomédicale (IRMB) - Unité Inserm U955, UPEC, 8 rue du général Sarrail - 94011 Créteil
Contact : Jorge Boczkowski
E-mail : jorge.boczkowski@inserm.fr
- Laboratoire Eau Environnement et Services Urbains (LEESU), UPEC, 61 avenue du Général de Gaulle - 94010 Créteil Cedex
Contact : Régis Moilleron
E-mail : moilleron@upec.fr
- Système Polymères Complexes (SPC) - Groupe Macromolécules biomimétiques - ICMPE, 2-8 rue H. Dunant - 94320 Thiais
Contact : Jacques Penelle
E-mail : penelle@icmpe.cnrs.fr
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Marc Blétry, assistant professor, wrote in
collaboration with Georges Cailletaud, the
chapter “Multiaxial fatigue” in “Fatigue of
materials and structures”, (vol 4).
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or this second edition of the ICMPE News, we are proud to congratulate our younger scientists
who have been recently awarded for their scientific works. First, we want to mention Nicolas
ILLY who got the Thesis Price of the GFP Association (Groupe Français d’Etudes et
d’Applications des Polymères). This non-profit scientific organization as awarded Nicolas ILLY for his
thesis work defended in December 2009 and concerning the Non-Metallic Activation of the Ring-Opening
Anionic Polymerization of Cyclopropane-1,1-Dicarboxylates: Toward the Synthesis of Transmembrane
Transporters". ICMPE has been also rewarded through the work of Delphine THIBAULT, who got the
Skinner Prize for the Best Poster Presentation by the Royal Society of Chemistry (RSC) as part of the
conference Faraday Discussions 151. The award, especially devoted to young students attending the
conference, recognizes the work made by Delphine THIBAULT in the field of hydrogen trapping in
metallic materials in the presence of contaminant gas mixtures. This research is conducted in partnership
with AREVA TN International. Congratulations to our young laureates and their colleagues.
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We want also to emphasize the work recognition to one of our senior scientist, Claude LÉVYCLÉMENT, Emeritus Director Research, who got the 2011 Award of the Electrochemical Society Energy
(2011 Energy Technology Division Research Award). This prize recognizes her distinguished work in
various fields of energy and particularly on the use of the (photo) electrochemistry in photovoltaic solar
cells and nanostructured inorganic compounds.
Finally, we would like also to emphasize our opening at the international level by mentioning the creation
of the French-Russian Laboratory “MEIPA” “Ion-Exchange Membranes and Related Processes” created
for the four coming years under the supervision of Prof. Gérald POURCELLY. The activity of this FRL
is aimed at the elaboration of novel membranes with optimized properties (via varying structure, chemical
nature, surface asymmetry and topography) associated with optimized physico-chemical conditions of
operation (electric and hydrodynamic). This international laboratory puts together two French Institutes :
the “Institut Européen des Membranes de Montpellier”; ICMPE in Thiais and two Russian Institutes: the
Membrane Institute from Kuban State University in Krasnodar and the Kurnakov Institute of General and
Inorganic Chemistry in Moscow.
We can now look ahead with confidence based on our bright young scientists and developing our
collaborations at the highest national and international levels.
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Size-dependent hydrogen sorption in ultra-small Pd clusters embedded in a mesoporous carbon template
Nanoscience involves the study of materials at the nanoscale level
between approximately 1 and 100 nm. Nanoscale effects on
fundamental properties of materials are worldwide investigated.
These studies demonstrate that the contribution of free energy
from surfaces cannot be longer ignored. Downsizing the particle
size changes the surface to bulk atomic ratio and generates
structural modifications like relaxation, reconstruction and
dangling bonds of the surface atoms.
Ultra-small Pd nanoparticles (2.5 nm) have been synthesized by
reduction of PdCl42- ions in the open porosity of a mesoporous
carbon template. The pores of the host matrix serve as
nanoreactors for confining the in situ synthetic reaction and
hamper the coalescence of Pd nanoparticles into larger aggregates.
Hydrogen sorption properties of Pd nanoparticles have been
determined and compared to those of the bulk system. The total
amount of stored hydrogen is decreased compared to bulk Pd. The
- miscibility region shrinks for Pd nanoparticles compared to
bulk Pd. The hydrogenation of Pd nanoparticles induces a phase
transformation from cubic fcc to icosahedral structure, as
suggested by in situ XRD and EXAFS measurements. This phase
transition is not encountered in Pd bulk because the 5-fold
symmetry is non-translational. The kinetics of desorption from
hydrogenated Pd nanoparticles is much faster than that of bulk, as
demonstrated by TDS investigations. The presence of Pd
nanoparticles embedded in the carbon template increases the
temperature of desorption from physisorbed hydrogen on the
internal surface of carbon.

Physisorbed hydrogen molecules on the carbon surface have
stronger binding bonds in the presence of Pd nanoparticles.
In summary, downsizing the Pd particle size to 2.5 nm introduces
significant modifications of the hydrogen sorption properties as
compared to Pd bulk system.

TEM image of the Pd nanoparticles embedded in a carbon template.

C. Zlotea, F. Cuevas, V. Paul-Boncour, E. Leroy,
P. Dibandjo, R. Gadiou, C. Vix-Guterl, and M. Latroche,
Size-dependent hydrogen sorption in ultra-small Pd clusters
embedded in a mesoporous carbon template, Journal of the
American Chemical Society, 132 (2010) 7720-29.
Contact: Claudia.Zlotea@icmpe.cnrs.fr

Correlation between morphology and mechanical properties in Zn-neutralized sulfonated polystyrene ionomer /
poly(ethylene glycol) blends: contribution of EFTEM
Polymer blends is an interesting class of materials due to their
different physical properties that can be created. However, it is not
that easy to find the right mixture as the polymer blends are
generally immiscible. They are specific intermolecular interactions
known to enhance the miscibility between the polymer components
if ionomer phases are involved into the blends. Ionomers are
defined as polymer chains on which a small amount of ionic groups
is grafted; as a result, intermolecular interactions can be created in
blends associating an ionomer with a polar polymer (ion-dipole
interactions). The phase behavior of those systems was usually
investigated by Differential Scanning Calorimetry (DSC), Dynamic
Mechanical Analysis (DMA), X-ray scattering or optical
microscopy but the microstructure at the nanoscale is still an open
question in such systems.
For a better understanding of structure-properties relationships in
such systems, the energy-filtered transmission electron microscopy
(EFTEM) technique was employed. The ionic cluster
microstructure and the phase morphology of Zn-neutralized
sulfonated polystyrene ionomer (SPS-Zn) / poly(ethylene glycol)
(PEG) blends were investigated. PEG chains do not hinder the
formation of ionic multiplets but modify the microstructure of the
clusters they form. Moreover, a PEG-rich layer (c.a. 5 nm thick) is
observed in the vicinity of the aggregates surface. As a
consequence, no cluster glass transition is observed in DMA
experiments for these blend systems and besides, the absence of
ionic plateau is assigned to the decrease of the ionic clusters’
stability.
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This study shows that, by combining microstructural observations
and chemical mapping, the energy-filtered transmission electron
microscopy is an effective tool allowing a precise and meaningful
microstructural description of such complex heterogeneous polymer
systems.

EFTEM observation of a Zn-neutralized sulfonated polystyrene ionomer.
Representation of an ionic multiplet.

F. Dalmas, J-F. Vonet, S. Randriamahefa and C.Gaillet,
Macromolecular Chemistry and Physics, 211, 1765-1774
(2010).
Contact: dalmas@icmpe.cnrs.fr

The intermetallic compounds RCo3 (R = rare earth element)
present excellent magnetic properties, such as large values of both
the saturation magnetization and coercivity, owing to the
combination of 3d itinerant and 4f localized magnetism. These
properties depend on the microstructure of the material and thus
both the control of this latter at the experimental level and a good
understanding of its effect on the extrinsic magnetic properties are
of great importance. In this framework we have investigated the
structural and magnetic properties of nanostructured PrCo3. The
system was elaborated from the high energy milling technique,
followed by annealing for 30 mn at a temperature ranging in
between 750 °C and 1050 °C. The structural characteristics were
obtained from X-ray diffraction whose data were analysed
according to the Rietveld method. The PrCo3 compound is found
to crystallyse in a rhombohedral PuNi3 type of structure. The
lattice parameters obtained are a = 5,069 Å and c = 24,795 Å. The
diffraction peaks become more pronounced with increasing
annealing temperature, and from the Rietveld method we conclude
that the mean crystallite size of the powder after annealing at T =
750 °C and 1000°C lies in between 31 and 45 nm respectively.
The thermomagnetic curves of the samples after annealing present
a unique magnetic phase transition with a Curie temperature for
the sample annealed at 750°C of 349K. Concerning the extrinsic
magnetic properties, we have measured hysteresis curves at 10 and
293 K. These samples exhibit very high coercivities; as an
example, we get for the sample annealed at T = 750°C, Hc =
55kOe at 10K and 12 kOe at 293 K with a remanence of 56 emu/g
and 44 emu/g respectively.
In order to get a picture of the link between the structure at the
nanometric scale and the extrinsic magnetic properties, we have
performed micromagnetic simulations of the magnetization curve
on a model for the nanostructure of our system. The model is
based on the hypothesis that the as milled sample is amorphous
and the annealing process induces recrystallisation starting form

isolated crystallites. We thus consider a simple cubic lattice of
either cubic or spherical grains characterized by the intrinsic
magnetic properties of PrCo3, embedded in a very soft matrix
representing the amorphous phase. A good agreement, at least at
the qualitative level, is obtained showing that the system exhibits a
characteristic behavior of two exchange uncoupled phases with a
shoulder in the M-H curve at H = 0, the amplitude of which is
proportional to the saturation magnetization of the amorphous
phase.

Crystal structure of PrCo3

Experimental hysteresis curve of
annealed at 750°C.

Simulated hysteresis curve (T 0K).

K. Younsi, L. Bessais and V. Russier, J. Appl. Phys. 107,
083916 (2010).
Contact: bessais@icmpe.cnrs.fr

Spontaneous long and short-range ferroelectric ordering in Pb0.55La0.30TiO3 ceramics
This work is one of the results of a long term collaboration
between the SAX group of ICMPE and the Institute of Physics of
Sao Carlos, University of Sao Paulo, Brazil. We investigated the
temperature dependence of short and long-range ferroelectric
ordering in Pb0.55La0.30TiO3 relaxor composition. One of the
most amazing property of relaxor ferroelectric materials is that
the maximum of the dielectric constant versus temperature does
not correspond to any structural phase transition : the crystal
structure remains cubic even in its ferroelectric domain.
In Pb0.55La0.30TiO3, synchrotron high-resolution x-ray powder
diffraction measurements revealed a clear spontaneous
macroscopic cubic-to-tetragonal phase transition in the PLT
relaxor sample at 60 K below the maximum of the dielectric
constant peak Tm. Indeed, the x-ray diffraction XRD data
showed that at 300 K above Tm but below the Burns
temperature, TB the long-range order structure corresponds to a
macroscopic cubic symmetry, space group number 221 Pm-3m,
whereas the data collected at 20 K revealed a macroscopic
tetragonal symmetry, space group number 99 P4mm with c / a =
1.0078, that is comparable to that of a normal ferroelectric.
These results show that for samples with tetragonal composition,
the long-range ferroelectric order may be recovered
spontaneously at cryogenics temperatures, in contrast to
ferroelectric samples with rhombohedral symmetry. On the other
hand, x-ray absorption spectroscopy investigations, both by
XANES experiments and theory, and by EXAFS local order
refinements, intriguingly revealed the existence of local
tetragonal disorder around Ti atoms for all temperatures, from far
below Tm to above TB, for which the sample presents
macroscopic tetragonal and cubic symmetries, respectively.

It appears clearly that these distortions are present in the
majority of the Ti sites, and cannot be attributed to the presence
of a small amount of nanopolar domains immersed in a highly
symmetric host lattice, as proposed in the standard ferroelectric
relaxor models.

Experimental Ti K edge X-Ray Absorption Near Edge Structure of PLT30 sample vs
temperature, prooving, by the preedge pre-edge (A) peak amplitude, that the local TiO6
octahedral site is distorded whatever the average long range crystal structure is (Tetragonal
(20K) or Cubic (300K) as shown by XRD Rietveld refinements).

R. Mastelaro, Y. P. Mascarenhas, P. P. Neves, M. Mir, A.
C. Doriguetto, A. Michalowicz, J. Moscovici, M. H. Lente,
and J. A. Eiras, Journal of Applied Physics 107, 114103
(2010),V.
Contact: alain.michalowicz@icmpe.cnrs.fr
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Structure and magnetic properties of nanocrystalline PrCo3
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