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Solid Oxid Electrolysis Cells are emerging as a promising solution to produce green 
hydrogen. This technology offers advantages such as high efficiency, co-electrolysis 
capability as well as reversibility via the use of fuel cell mode. However, challenges 
remain, related to the durability of the cells, their environmental impact and their cost. 
One of the major concerns is the use of cobalt, a critical metal that is difficult to extract 
and is likely to be in short supply in the medium term. SOECs are also susceptible to 
degradation of their components, especially the oxygen electrode. The project of this 
thesis aims to explore new compositions of more abundant iron-based electrode 
materials and to improve electro-catalytic and chemical stability properties 
through cationic and anionic substitutions.  
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