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High-temperature solid oxide fuel cell (SOFC) technology 
marks a significant step towards emission-free energy 

and fuel production, thus creating a global sustainable energy 
system. SOFCs are highly efficient when operating in both part- 
and full-load modes, due to direct conversion of chemical energy 
into electrical energy. Compared to low-temperature fuel cells, 
which require noble metals as catalysts and pure hydrogen as 
fuel, SOFCs offer great fuel flexibility and use affordable non-
precious metallic catalysts. Furthermore, they have a great 
fuel flexibility and can use not only hydrogen as a fuel, but 
also various carbon-containing fuels, such as methane, diesel 
reformate, etc. Fueling SOFCs with conventional or biogenic 
fuels under certain operating conditions can, however, result in 
carbon formation on the cell and cause fuel cell degradation, 
which significantly shortens the cell’s lifetime.  In order to extend 
the lifetime of SOFCs and to ensure safe operation for both the 
stationary and mobile application, a deeper understanding of 
relevant degradation phenomena must be intensified. For that 
purpose it should be possible to timely discover the nature of 

the ongoing degradation mechanisms by analyzing the available 
measurement data, predict their trends and suggest counter-
measures in order to keep the device within safe margins, extend 
its life span, and facilitate its maintenance. The methods and 
principles used to this end will be shown within this study.
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