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 Unveiling the high-temperature degradation mechanism 
of solid oxide electrolysis cells through direct imaging of 
nanoscale interfacial phenomena 

 Solid oxide electrolysis cell (SOEC) technology is the 

most efficient method for clean hydrogen production, but 

electrode delamination remains a critical issue. Our recent 

research, using advanced electron microscopy and density 

functional theory, has uncovered the nanometer-scale 

interfacial degradation that triggers delamination. Oxygen 

ions accumulate and alter the unit cell structure, causing 

strain and forming nanopores that lead to cracks and 

delamination. These findings challenge the old belief of gas 

pressure build-up and offer new directions for improving 

SOEC technology.  
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