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Quantitative Analysis of SOFC Anode Microstructure Change

during Redox Cycles
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Solid oxide fuel cell (SOFC) attracts great attention as a most efficient power generation system in the future. However,
high durability is required for SOFC systems as a stable and reliable power generation device. Degradation of SOFC cell
during its operation is caused by several reasons. Re-oxidation and reduction of the anode is one of the most severe causes of
degradation. This process is so called “redox” cycle. During redox cycles, microstructure change of anode is reported.
However, its precise mechanism is not fully understood.

In this study, we focus on the correlation between SOFC anode microstructure and electrochemical performance during
redox cycles. Ni/YSZ composite anode and LSM cathode were screen-printed on the YSZ electrolyte. Anode gas was
switched from 5% humidified hydrogen to pure oxygen for the re-oxidation process. Each redox cycle was conducted every
24 hours. Tested samples were filled with resin and polished for FIB-SEM observation. Electrochemical measurement was
also conducted during the power generation test.

As a result of microstructure analysis, clear differences were observed in TPB length and Ni grain size after redox
cycles.
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5 3D reconstruction of anode microstructure
a) : after initial reduction, b) : after 2 redox cycles, and c) after discharge subsequent to 2 redox cycles

Light gray : Ni, Dark gray : YSZ, Black : Pore



(c) After 2 redox cycles and 20h discharge

4 SEM image of anode microstructure

a) : after initial reduction, b) : after 2 redox cycles, and c) after discharge subsequent to 2 redox cycles.
Light gray : Ni, Dark gray : YSZ, Black : Pore
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