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Born in 1962 Christophe Petit is full professor at Sorbonne University and former director of the laboratory 
MONARIS (2014-2024). He was co-responsible (2011-2017) of the Nanochemistry thematic axe of the Labex 
MiChem then deputy director of the labex MICHEM (2017-2022). He was deputy director of « Initiative pour les 
Sciences et Ingénierie Moléculaires » (2020-2024) and co-responsible (2014-2016) of the Nanochemistry axe of 
the network C’Nano from the “Region IdF” (Former DIM NANO-K). He is actually in the board of the IRN 
‘nanoalloys’ (https://nanoalloys-irn.cnrs.fr/). 
Author or co-author of 85 publications in peer-reviewed journals and 8 book chapters, his research is now 
mainly 
devoted in the development of new sustainable synthesis to control the shape, size and structure of (bi) 
metallic 
nanocrystals and their application in nano-electronic but also in catalysis. Besides the empirical process, the aim 
is to understand the nucleation and growth mechanism to establish rational synthesis of metallic and multi 
metallic NCs and to develop their applications

Oleylamine and low valency organic precursor : a facile route to metallic and multicomponent N

(bi) metallic nanocrystals, nucleation and growth , nanochemistry



Abstract of Oral Presentation 

Metallic nanoparticles will initiate important development in nanotechnologies due to their specific chemical 
and physical properties (i.e. in catalysis, magnetism, optics, etc..) and new development in sustainable energy. It 
is well known that these properties are mainly controlled by the fine tuning of structural parameters such as the 
size, shape, crystallinity and composition. However, the understanding of the mechanical steps leading to the 
shape control of these objects still remains challenging. Recently our group developed a one-pot synthesis of 
metallic or bimetallic spherical NPs with only two reagents: MCl(PPh3)3 and Oleylamine (M= Co or Ni).1-3 This 
method showed many advantages like the reproducibility, the low size dispersity and well crystalline NPs.2-3 
This synthesis allows also the formation of transition metal phosphorus (TMP) nanorods starting from pure 
metallic spherical NPs. Herein, we propose a mechanism for the morphological transition from spherical cobalt 
NPs to Co2P NRs over time in a mixture of [CoCl(PPh3)3] and oleylamine (OAm) heated at 190°C.4 The crucial 
role of oleylamine in the transition was also confirmed by X-ray photoelectron spectroscopy (XPS) but it 
discloses also the significant involvement of the organo-phosphorus ligand of the Co(I) precursor during the 
spheres to rod transition yielding to Co2P nanorods formation. Interestingly this model could be extended to 
multicomponents NPs as CoNiP. Lastly, the novel synthesis, which produces Co2P nanorods at a relatively low 
temperature (~190 °C), compared to the standard process (~330 °C), is a notable finding, given the promising 
applications of this material, particularly in electrocatalytic water splitting.

This work was financially supported by Sorbonne Université, CNRS, the ANR in the framework of the program entitled 
“Nucleation, growth and reactivity of MEtallic and bimetallic Nanocrystals”under reference ANR- 17-CE09-0037 and LabEx 
MiChem (“Investissements d’Avenir” program) under reference

1- L. Meziane, et al., Nanoscale, 2016, 8, 18640. 
2- A. Vivien, et al. Chem. Mater., 2019, 31, 960–968. 
3- A. Moisset, et al. Nanoscale, 2021, 13, 11289–11297. 
4- R. Benbalagh, et al. The Journal of Physical Chemistry C, 2024, 128, 3408-3422.
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Emilie POUGET (CNRS – CBMN, Bordeaux)

http://www.cbmn.u-bordeaux.fr/

emilie.pouget@u-bordeaux.fr

Emilie Pouget studied the chemistry at the Polytechnic National Institute of Toulouse (INP Toulouse,
France) and obtained a Master degree in 2002. In 2006, she obtained a PhD from the University of
Rennes for her work on the mineralization of peptidic self-assembled nanotubes. From 2006 to 2008,
she went to the Eindhoven University of Technology (Netherlands) to work as a post-doc on
biomineralization studies by coupling the cryoTEM tomography and the electron diffraction. She then
worked at the Centre de Recherche Paul Pascal in Bordeaux (France) on the mineralization of this
biological liquid crystal. Since 2012, she is working as researcher at the CNRS, in the CBMN Institute in
Bordeaux, France. 

Emilie Pouget's work aims at developing new nanofabrication strategies based on the chirality
induction principle in order to control the morphologies from the nanometric scale to the
macroscopic level. Such chiral nano-objects are studied for their chiroptical, magnetochiral or catalytic
properties. 

Design of functional nanostructures via chirality induction.

In the field of functional nano-materials, the chiral structures like helices or twisted ribbons are of
great interest because of their specific chemical, optical or mechanical properties. The present work
aims at developing new nanofabrication strategies based on the chirality induction principle in order
to control the morphologies from the nanometric scale to the macroscopic level. Functional hybrid
nano-helices are synthesized by use of organic chiral self-assemblies forming well-defined helix
structures as templates.
The mineralization of these self-assemblies allows creating silica nano-helices with controlled
morphologies in term of diameter and pitches [1]. A particular focus is given to the length control to
create individualized and well-dispersed helices in solution [2], suitable for hierarchical organization
from the nano- to the macrometric level. 
Such chiral nano-objects are then used as base for the creation of functional nanoobjects. The
interaction of such objects with different molecules and nanoparticles induce new chiroptical,
magnetochiral or catalytic properties [3, 4, 5].

Short biography

Keywords

Chirality, Nanohelices, Hierarchical organization, Plasmonic, Magnetism
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Founding sources: Bordeaux University, CNRS Chimie, ANR (ANR-19-CE09-0018, ANR-23-CE09-0015)
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Mona TREGUER-DELAPIERRE (Univ. Bordeaux – ICMCB, Bordeaux)

https://www.icmcb-bordeaux.cnrs.fr

mona.treguer@icmcb.cnrs.fr

Pr Mona Tréguer-Delapierre, a Professor at the Institute of Chemistry of Condensed Matter (ICMCB)
near Bordeaux, focuses on nanoparticles synthesis and assembly into 2D and 3D materials. She
obtained her PhD in Physical Chemistry from the University of Orsay and was a post-doctoral fellow
at the Radiation Laboratory in USA. She works in several metallic materials of interest in optics and
energy. Currently, with her colleagues, she is exploring how metallic nanostructures can be exploited
for mastering the fabrication of next-generation materials for optoelectronics and to create
innovative visual appearance designs.

Matter and materials made from metallic nanoparticles

Colloidal metallic nanoparticles with well-controlled shapes and surface properties exhibit unusual
physico-chemical characteristics. They are of significant interest for advancing applications in a range
of exciting research fields : cloacking, imaging, optical communication. Mastering their fabrication
enables to make useful novel materials and to gain deeper understanding of the optics of materials at
the nanoscale. In this talk, I will show the recent advancements in the colloidal synthesis of metallic
nanoparticles for the design of optoelectronic materials and the creation of surfaces with innovative
visual appearances.

Short biography

Keywords
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Damien VOIRY (CNRS – IEM, Montpellier)

https://lowdimensionalmaterials.net/

damien.voiry@umontpellier.fr

Damien VOIRY graduated from the National School of Chemistry and Physics of Bordeaux (ENSCPB)
and obtained his thesis at the Paul Pascal Research Center (CRPP) of the University of Bordeaux in
2010. From 2011 to 2016, Damien was a postdoctoral associate in the group of Professor Manish
Chhowalla from Rutgers University in the United States. Since Feb. 2016, he is a CNRS staff scientist at
the Institut Européen des Membranes de Montpellier. His current research aims to explore the use of
low dimensional materials for the fabrication multifunctional membranes for separation application
as well as energy application. In 2018, he was awarded an ERC starting grant to investigate the
electrocatalytic reduction of CO2 from 2D materials. Damien Voiry has received several national and
international awards including the CNRS Bronze Medal, the SCF Young Researcher awards and the
2024 Young Scientist Sustainable Development Goals Award. He was nominated at the Young
Academy of Europe in 2020. 

Engineering Low-Dimensional Materials for Electrocatalytic Conversion Reactions
and Nanofluidics

The dual challenges of climate change and population growth have placed immense pressure on
global water resources and carbon management systems. To address these issues, innovative
materials and technologies are essential. Nanomaterials, particularly two-dimensional (2D) materials,
with their atomic-scale thickness, tunable structures, and unique properties, offer transformative
solutions for sustainable water purification and CO2 utilization[1]. In water purification, 2D materials
such as graphene and MoS₂ nanosheets are redefining the design of advanced membranes. Their
exceptional selectivity and permeability provide the potential to significantly reduce the energy
footprint of water recovery and desalination processes. In particular, nanolaminated membranes
constructed from re-stacked 2D nanosheets exploit interlayer spacing to achieve precise molecular
sieving [2]. My research focuses on how nanosheet surface chemistry and stacking defects influence
membrane performance, paving the way for scalable, high-efficiency water treatment systems. In
parallel, advances in nanostructured catalysts are opening new pathways for controling
electrocatalytic reactions to produce value-added chemicals from CO2, water or nitrate[1]. For
instance, our work on self-assembled 2D silver nanoprims has demonstrated near-complete exposure
of active edge sites, resulting in remarkable selectivity and activity for CO2-to-CO conversion[3].
Similarly, phase-engineered MoS₂ nanosheets have shown high efficiency in catalytic oxidation and
selective nitrate reduction to ammonia. These findings underscore the versatility and precision of low-
dimensional materials in addressing key energy and environmental challenges. In this keynote, I will
provide a comprehensive overview of the current state of 2D materials in water purification and
electrocatalysis. I will also discuss how their rational design and engineering can impact nanofluidics,
catalysis, and related fields, offering original and practical solutions to meet global sustainability goals.

Short biography
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Benjamin ABECASSIS (CNRS - Lab. de Chimie ENS, Lyon)

https://perso.ens-lyon.fr/bznjbenjamin.abecassis/

benjamin.abecassis@ens-lyon.fr

I am a physical chemist working at the Chemistry Lab of the École Normale Supérieure de Lyon. My
research lies at the interface between materials science, soft matter and nanotechnology.
My main current interest is ultrathin 2D colloidal nanoparticles: their synthesis, surface chemistry and
conformation.  I also study the self-assembly of nanocrystals from the perspective of the emergence
of collective properties. This implies understanding colloidal forces between particles at the
nanoscale. I am also interested in probing the formation mechanism of nanoparticles using in situ
synchrotron-based X-ray techniques. I have expertise in Small Angle X-ray Scattering.
I have a PhD (2006) from École Polytechnique and i hold the "habilitation à diriger les recherches"
since 2016.

Synthesis, twisting and self-assembly of semiconducting colloidal nanoplatelets

Colloidal nanoplatelets (NPL) are 2D ultrathin (1nm) crystalline nanoparticles coated with a monolayer
of surfactants1. Semiconducting NPLs display outstanding optical properties due to their thickness
being controlled at the atomic level. I will show that NPLs share many features with soft matter
systems. Due to their very small thickness, they can deform under surface stress induced by ligand
adsorption to yield shapes ranging from helicoids, helical ribbons, or tubes typically observed in
(chiral) surfactant self-assembly. 2 We will argue that NPLs belong to the broad class of geometrically
frustrated assemblies and can be very well described in the framework of incompatible elasticity of
thin sheets. In some conditions, NPLs assemble face-to-face into micron-long threads which share
common features with living polymers3. Long-range FRET exchange occurs between NPLs within these
assemblies.4 We also observed twisted chiral threads with defects resembling 1D twist solitons, which
have already been observed in various macromolecules.5 

Short biography
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Damien BOYER (Sigma Clermont – ICCF, Clermont-Ferrand)

Institut de Chimie de Clermont-Ferrand

damien.boyer@sigma-clermont.fr

Damien BOYER earned his PhD in "Chemistry of Materials" from Blaise Pascal University, Clermont-Ferrand, in
2000, focusing on the development of sol-gel luminescent materials for optical applications. Following his
doctorate, he spent two years as a research associate at the Materials Science Center of the University of
Manchester. In 2002, he joined the École Nationale Supérieure de Chimie de Clermont-Ferrand (ENSCCF), now
SIGMA Clermont, as an associate professor and obtained his Habilitation in 2009. Over the course of his
career, he has supervised or co-supervised 15 PhD theses. His research topics are mainly dedicated to the
synthesis of size-controlled inorganic or hybrid phosphors through various materials synthesis processes for
optical applications (96 Publications, and 5 patent families). His current research interests include the synthesis
of red-emitting phosphors for LED-based lighting, green-emitting phosphors for micoLED displays and
infrared-emitting phosphors for biological labelling. he has been leading the Luminescent Materials (LM) group
at the Institute of Chemistry of Clermont-Ferrand. The group consists of around 20 members, including 8
permanent researchers 

Nanosized inorganic and hybrid phosphors for optical applications

Over the past decade, the demand for nanophosphors has surged, driven by the growing need for
advanced materials in a variety of applications. Specifically, nanosized phosphors with superior optical
properties have garnered significant attention due to their potential in high-performance displays,
fluorescent probes for nanomedicine, and even specialized applications like 3D printing using inkjet
technologies. Two main strategies for designing these materials can be considered: bottom-up
approaches (constructing them from molecules) and top-down methods (reducing bulk materials to
the nanoscale). In this talk, I will explore both strategies for synthesizing various types of nanosized
phosphors, including inorganic (oxide and fluoride), organic-inorganic hybrids (organic dyes
encapsulated in silica nanoparticles), and semiconductor nanocrystals (Quantum Dots or QDs). I will
focus specifically on the preparation of Y₃Al₅O₁₂:Ce³⁺ [1] and NaYF₄:Yb³⁺,Tm³⁺ nanoparticles [2], and
discuss their applications: the former as a yellow-emitting phosphor for LED devices based on
microLEDs (μLEDs), and the latter as an up-converting phosphor for infrared medical imaging.
Additionally, I will present the development of luminescent hybrid nanoparticles, where fluorescein is
encapsulated within a silica matrix using the reverse microemulsion method [3]. Lastly, I will discuss a
family of cadmium-free quantum dots, consisting of InP cores coated with a ZnS shell. These QDs are
particularly promising due to their remarkable size-dependent optical properties, which make them
ideal candidates for a variety of applications [4,5]. 

Short biography

References

[1] WO2018002556A1, "Method for producing photoluminescent particles", A. Aboulaich (Aledia), G. Chadeyron (ICCF) et
R. Mahiou (ICCF) [2] A. Cordonnier et al., Journal of Materials Chemistry B, 9 (2021) 7423-7434. 10.1039/d1tb00777g [3]
R. Boonsin et al., Journal of Materials Chemistry C, 4 (2016) 6562-6569.10.1039/C6TC01039C [4] R. Valleix et al.,
Advanced Materials, (2021) 2103411. 10.1002/adma.202103411 [5] R. Valleix et al., ACS Applied Nano Materials, 4 (2021)
11105-11114.10.1021/acsanm.1c02577 

Keywords

Nanoparticles ; Phosphors ; microLED/LED ; Display ; up-conversion



NANOCHEMISTRY & NANOPARTICLES/NANOBIOSCIENCES & NANOMEDECINE
/NANOMATERIALS FOR ENERGY/

SUSTAINABILITY AND ECO DESIGN OF NANOMATERIALS

Poster Session




