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CONTEXT:	

The energy sector is a very active research domain today. Due to the global depletion of fossil 
resources, it seems inevitable to find alternative energy sources. Among the different possible 
technologies, fuel cells show a significant interest due to their energy efficiency and nature of clean 
energy production (hydrogen). Among the various types of fuel cells, this thesis is focused on the 
solid oxide fuel cells operating at intermediate temperatures (IT-SOFC) around 700 °C. The aim and 
interest of IT-SOFC technology is at lowering the solid oxide fuel cell operating temperature from 
1000 °C to 700 °C without affecting the fuel cell performance. 

THESIS	WORK:	

The high operating temperature of solid oxide fuel cells generates a high thermal stress and 
corrosion rate in the fuel cell body (anode/electrolyte/cathode), which significantly reduces their 
lifespan and, therefore, their potential use in their current state. The proposed work in this thesis 
involves the development of a thin layer based single solid oxide fuel cell (IT-SOFC) on anode support. 
The proposed method that constitutes all the fuel cell elements in very thin layers reduces the 
related electrolyte resistance and increases the active catalyst interface. This IT-SOFC model will be 
use to improve and validate the IT-SOFC designs by predicting the single fuel cell behavior under 
different operating conditions during tests.   

The objectives of this thesis are: 

§ Development of a thin film IT-SOFC bi-layer electrolyte (about 5 µm) and a cathode 
(approximately 10 µm) by reactive magnetron sputtering, 

§ Structural characterization of each element, 
§ Characterization of the developed IT- solid oxide fuel cell in real operating conditions. 
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