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The correlation between the electrochemical performance evolution of
nicked-yttria stabilized zirconia (Ni-YSZ) composite and nickel-gadolinia doped ceria (Ni-GDC)
composite and their microstructural evolutions are investigated during 100 hrs operations of solid
oxide fuel cell (SOFC) mode and solid oxide electrolysis cell (SOEC) mode at 800 ° C. Each electrode

showed different evolutions of electrochemical performance. The three-dimensional microstructural
analysis revealed their microstructural evolutions during each mode. Both Ni and ceramic (YSZ and
GDC) phases showed different characteristics in microstructural evolution between SOFC and SOEC
modes. Furthermore, electrochemical reaction mechanism in actual porous electrode was investigated
by coupling oxygen isotope labeling experiment on lanthanum strontium manganese-YSZ composite air
electrode and three-dimensional microstructural analysis.
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Stabilization of ohmic resistance
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