
                           
 
 

PhD Position 

 

Design of heterostructurated photoelectrodes for water splitting 

 

A 3 years PhD research fellowship in the Laboratoire de Chimie de la Matière Condensée de Paris at 

Sorbonne Université in Paris, France, under the supervision of Pr. Olivier Durupthy and Pr. Christel 

Laberty-Robert. The position is funded by the Institut des Matériaux of Sorbonne Université. 

 

PhD project. The aim of the PhD project is to design multilayered heterostructuring photoelectrodes 

for OER in acidic conditions to optimize light absorption and then charge carrier generation and 

separation for making efficient photoelectrodes for tandem solar-driven water splitting 

electrochemical devices.  

Hydrogen will play a key role in any future fossil fuel-free energy infrastructure that relies on chemical 

fuels as energy carriers. Since water is the only abundant source of hydrogen on the planet and sunlight 

is the most abundant energy source, developing the technology for solar-driven water splitting on a 

multi-GW scale is and will become a central challenge. Photovoltaics and wind-powered electrolysis 

are likely to be the technology of choice to produce renewable hydrogen for the next few decades. 

However, the integration of light absorption and catalysis in ‘direct’ photoelectrolysis routes offers 

several advantages, such as lower current densities and better heat management, and may become 

technologically relevant in the second half of this century.  

The key active components in a water splitting device are the light absorber(s) and the electrocatalysts. 

Many research efforts are currently being devoted to the latter, and several efficient and earth-

abundant candidates for the hydrogen evolution reaction (HER) over a range of acidic and alkaline 

conditions are now available. Earth-abundant candidates for the more difficult oxygen evolution 

reaction (OER) in alkaline conditions and near-neutral pH have also been identified. What is still missing 

are earth-abundant candidates for the OER in acidic conditions. In this context, we propose to engineer 

semiconductor electrode to manipulate and confine light in ultrathin film for improving the short 

intrinsic diffusion length of photoexcited charge carriers. Therefore, we plan to stack carefully tuned 

structured metallic and oxides layers using the sol-gel chemistry coupled with dip-coating in well-

controlled solution including template or not and controlled atmosphere and temperature. The 

photoelectrocatalytic properties of the prepared electrodes will be studied in standardized conditions 

in order to compare them to state of the art results and a full cell set-up will be used to determine the 

efficiency of coupled electrode for both O2 and H2 production. 
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Hosting team. The PhD fellow will be hosted in the LCMCP and will work in trhee groups of the 

laboratory: the Nano group for metallic and oxides particles design, the MHP group (Matériaux 

Hybrides et Procédés) for the preparation of heterostructured films and the RMES group (Reactive 

Materials for Electrochemical deviceS) for sthe study of photoelectrocatalytic properties. 

Applicant profile. The PhD Candidate will be in charge of the syntheses of metallic and oxide 

nanoparticles through a sol-gel approach and the corresponding characterizations (microscopy and X-

Ray diffraction). She/He will perform the electrode shaping and the study of the photoelectrocatalytic 

properties. Therefore, we are looking for a materials scientist and/or electrochemist who is highly 

motivated by nanomaterials syntheses and the relationship between materials composition, 

structuration and electrochemical properties. Previous working experience in inorganic nanoparticles 

and film syntheses, electrochemical research, and/or materials characterizations would be a strong 

asset. An additional competence in materials physics (optic and semi-conductors) is also appreciated. 

A good command - written and oral - of English is required. The knowledge of the French language is 

an advantage. The applicant must show good interpersonal skills and be willing to work in close 

collaboration with the collaborators of the three implicated groups, as well as have the ability to work 

independently. 

How to apply? Please send the following documents by e-mail to the contacts provided below: 

- A detailed CV   

- A motivation letter including a professional project  

- Academic transcripts of M1 and 1st semester of M2  

- A recommendation letter from either the M1 or M2 internship supervisor 

The PhD supervisors will establish a short list of 3 to 5 candidates who will speak up for their 

candidacy in a 20 minutes videoconference audition (10 minutes of presentation and 10 minutes of 

questions) in front of a jury constituted by the PhD supervisor, one representative of the ED397 

board and one representative of the IMat board.   

Application dead line: Tuesday the 26th of May; audition during the 2nd week of June (8-12th)  

Contacts 

Pr. Olivier Durupthy     Pr. Christel Laberty-Robert 

LCMCP, Nano group     LCMCP, RMES group 

olivier.durupthy@sorbonne-universite.fr  christel.laberty@sorbonne-universite.fr  
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