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Typical anode materials for solid oxide fuel cells (SOFC) are Ni-cermets. In the case 

of Ni-cermet materials NiO is reduced to Ni before the anode is ready for work. During 

reduction process the solid phase volume of an anode decreases approximately 40%. Due to 

either system malfunction or contamination, air (oxygen) might diffuse into anode 

compartment and cause Ni reoxidation to NiO. Reoxidation of Ni might also take place if 

after cell operation fuel gas flow is stopped in order to decrease fuel cell upkeep costs or if the 

electric load for the cell is too high and oxide ion flux through the membrane creates too 

oxidative environment at Ni catalyst [1].  During this processes the solid phase volume of an 

anode increases 66% [2,3] 

The impact of polarization (i.e. O
2-

 ion flux through the membrane) and oxygen partial 

pressure (pO2) on structure of CeGdO (GDC) in Ni-GDC cermet anode as well as 

redox stability of Ni particles has been studied with the in house developed in operando EC-

HTXRD cell. O
2- 

current through the membrane lead to oxidation of Ce
3+

 to Ce
4+

, which 

causes decrease of unit cell volume of GDC lattice. The observed change in lattice parameter 

initiated by polarization change from open circuit voltage (OCV) to 0.9V was equal to 50 

degree temperature change, which means that GDC should not be polarized instantly, as it 

causes too rapid lattice parameter changes.  
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