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Job offer: postdoctoral Fellow 

 

Project Title: New fluorinated inorganic materials for water splitting 

Research Fields: Synthesis and characterization of inorganic materials, electrocatalysis. 

Work Place: Le Mans  (France) 

Research Laboratory: Institut des Molécules et des Matériaux du Mans (IMMM - UMR CNRS 6283, Le Mans) at Le 

Mans University 

Head(s) of the Scientific Project: Dr. Jérôme LHOSTE (Le Mans)  

Offer type: Postdoctoral researcher (12 months) 

Job Starting Date:  between the 03/02/2019 and 17/02/2019 

Environment 
Le Mans University 

Le Mans University is a human-sized university with approximately 10000 students and more than 800 researchers 

working in 25 laboratories including 13 units associated with national research organizations such as CNRS, 

INSERM and INRA. The major areas of research concern plant sciences, chemistry and physics, materials sciences, 

health, mathematics and digital sciences, human and social sciences. 

IMMM (Le Mans) 

The institute IMMM (UMR CNRS 6283) is a research unit associating Le Mans University and the CNRS. It is 

composed of 60 associate professors, 12 CNRS researchers, 32 engineers, technicians and administrative staff, 

around 55 PhD and 30 Master students. The scientific topics are mainly focused on synthesis methodologies for 

organic molecules and molecular structures, the development, characterization and modeling of polymers, 

surfaces, oxides and inorganic fluorides crystalline, glassy or hybrid and functionally structured (nano) composites. 

The research activities aim at bioactive compounds and advanced materials with applications in different fields as 

energy, sustainable development, health, food processing, plastics, soft matter and optics. Advanced equipment, 

including diffraction, microscopy, spectroscopy, radiation scattering, rheology, plasmas, combined with innovative 

techniques (ultrafast pulsed laser pump-probe spectroscopy) provides an instrumental platform regionally, 

nationally and internationally attractive. It allows -multiple and multi-scale characterizations of innovative and 

advanced materials and functional nano-architectures, complex fluids, and surfaces in addition to a well 

established expertise in the treatment of spectra and numerical modeling. More details are on the IMMM web site. 

 

Mission (scientific project) 

In response to the world’s energy needs and imminent transition to greener technologies, hydrogen production as a 

fuel and feedstock from renewable electricity is an attractive solution. The majority of H2, ~95%, comes from fossil 

fuels. Water splitting to generate H2 is a promising alternative, but its development strongly depends on the 

improvement electrocatalytic systems, in which water oxidation is a bottleneck. Although recent progress has been 

made with electrocatalysts based on transition metal oxides, it is essential to develop new compositions and 

synthetic strategies to continually push to attain the necessary efficiency and cost-effectiveness for practical 

applications.1 This project aims to develop and evaluate the electrocatalytic properties of new class of metal 

oxyfluorides with high surface area and enhanced activity via inductive effects conferred through electronegative 

fluorine species. It is based on promising preliminary results obtained on transition metal oxyfluorides with a 

catalytic activity exceeding those of most state-of-the-art reference oxides.2 

  

http://immm.univ-lemans.fr/
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In this project, different approaches will be investigated to elaborate transition metal oxyfluorides. Firstly, 

oxyfluoride materials will be prepared from hydrated fluorides obtained by solvothermal synthesis following by a 

thermal decomposition. Another synthetic approach will be the mechano-synthesis or solid-state reaction between 

oxides and/or fluorides. Finally, fluorination under HF or F2 gas will be explored to convert oxides into oxyfluorides 

utilizing the rare state-of-the-art experimental facility devoted to the synthesis under fluorinating agents with 

specific furnaces available in Le Mans. The impact of tuned compositions of transition metal oxy(hydroxy)fluorides, 

as metal and F/O ratios, as well as their nanostructuration on the catalytic properties will be studied. Oxyfluorides 

materials will be synthesized and characterized in Le Mans. The postdoc candidate will have the opportunity to 

perform a part of the electrocatalysis measurements in the group of Nikolay Kornienko at the University of Montreal.  

 

Required Profile 
Doctor (PhD) in the fields of materials and solid state chemistry. The candidate should have experience in material 

elaboration by the known techniques of inorganic syntheses (solvothermal, ball milling and ceramic). Skills in 

characterization by X-ray powder diffraction, thermal analyses, electron microscopies (EDX coupled MEB and TEM) 

are required and knowledge in the preparation of nanomaterials will be positively considered. 
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How to apply ? 
Please send the following documents by email to Jérôme LHOSTE, jerome.lhoste@univ-lemans.fr and Amandine 

Guiet, amandine.guiet@univ-lemans.fr.  

 Short Curriculum Vitae and a covering letter showing your interest and especially addressing your 

professional project 

 A list of your major works (2 pages max.) : scientific publications, patents and others scientific productions 

 Letters of recommendation (not required) 

 A copy of your PhD diploma3 

The interviews of the candidates will take place at the beginning of January 2019, probably from 9 to 22th January 

2019. 

 
 

3 
For doctors graduated from a French establishment, a link to the thesis notice in the SUDOC Catalogue or the 

French official portal Theses.fr is sufficient. 
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