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Electrochemical performance and hydrocarbon tolerance of metal-oxide composite
electrode catalyst for a SOFC anode
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Composite effect of common metal and functional oxide as an anode catalyst
for a SOFC on electrochemical performance was evaluated in this study. the Fe-Ce02 composite
electrode catalyst enabled lowering the overpotential compared with the Fe electrode catalyst. The
positive effect of the composite catalysts is suppressing sintering, whereas the negative effect is
lowering electrical conductivity of the bulk electrode. Therefore, the electrochemical performance
of the composite electrode catalyst is influenced by its composition. In the range of this study,
the lowest overpotential was obtained when Fe: Ce02 ratio was 7:3.

Influence of chemical species of functional oxide on overpotential was also evaluated with Ni-Ce02,

Ni-Ti02, and Ni-MnO, and the best catalyst in the three was Ni-Ce02. The results of the TPR analysis
showed that the interaction between Ni and Ce02 is weakest in the three. Too strong interaction may
lower the catalytic activities for the electrochemical reaction.
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Fig.1 Nernst potential versus temperature for Fe-O Fig.2 Influence of temperature on delta G of the
system equilibrium calculated with the software reactions egs.1 and 2.
“MALT for windows”.
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Fig.3 j-V curves measured at 1173 K for the single  Fig.4 The relationship between crystallite diameter
cells with various Fe-CeO2 composites ratio in  of Fe and ceria content in the electrode catalyst.
anode catalyst.
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Fig.5 Temperature dependency of electrical
conductivity of the model test pieces of anode.
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Fig.6 Time course of the terminal voltage between Fig.7 Time course of the terminal voltage between
anode and reference electrode: Temperature anode and reference electrode: Temperature
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