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Context 

Anion exchange membrane water electrolysis is a very promising technology for the clean 

production of H2 at low cost. This "all-solid" technology allows the production of H2 of very 

high purity, by exploiting intermittent energy sources with great energy efficiency. This 

process uses electrocatalysts based on abundant metals, limiting its economic, environmental 

and strategic impact. However, it still needs to gain in performance and stability to be used on 

an industrial scale. The HYKALIN ANR project aims to develop porous heterofunctional 

catalysts based on abundant metals, very active for HER in an alkaline medium. The 

development of these catalysts will be guided by the fine characterization of their 

electrochemical properties and their structure by operando XAS spectroscopy, combined with 

DFT calculations to understand and improve their activity. 

The proposed thesis subject will focus more particularly on studying the electrocatalytic 

properties of porous heterofunctional materials by electrochemistry and by operando X-ray 

absorption spectroscopy. Extensive mechanistic studies will be undertaken for the most 

efficient materials, all in conjunction with our theoretical collaborators.  

 
Work Context 

The work will be carried out at the Molecular Chemistry Laboratory at the Ecole Polytechnique 

(Cédric Tard) and at the Synchrotron SOLEIL (Benedikt Lassalle). The materials studied will 

be synthesized and characterized upstream by our collaborators at the ITODYS (Paris Cité 

University) and LCMCP (Sorbonne University) laboratories. Electrocatalytic performances 

will be evaluated by state-of-the-art electrochemical methods (cyclic voltammetry and RDE) 

at the LCM, and X-ray absorption spectroelectrochemistry experiments will be carried out at 

Synchrotron SOLEIL (the two teams are located nearby on the Saclay plateau). 

Complementary techniques (GC) will be implemented to identify the products formed. 

 

Expected skills 

The candidate (holder of a Master degree) must have experience in at least one of the following 

disciplines: electrochemistry, X-ray absorption spectroscopy, electrocatalysis. He or she should 

be able to design experiments, analyze and summarize their results, prepare a relevant 

bibliography, be autonomous and enjoy working within a multidisciplinary team. 

Interested candidates should send a CV + cover letter. 
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