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Reaction pathway in mixed-conducting oxide electrodes investigated by using
patterned thin film model electrode
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In this work, the identification of reaction path in solid oxide fuel cell
(SOFC) cathodes, in particular, separate evaluation of the contribution of electrode reaction
through triple/double phase boundaries, were performed. For these purposes, we proposed and
fabricated original model electrodes, so-called patterned thin film electrode, and performed
electrochemical/spectroscopic measurements with them. As results, dominant reaction path in
conventional SOFC cathodes were identified. It was found that the contribution of the reaction
through triple phase boundaries were significant even in mixed ionic and electronic conducting SOFC
cathodes. This finding demonstrated that a new concept considering the contribution of triple phase
boundary is necessary for the design of hi?h performance SOFC cathode. Furthermore, the proposed
patterned thin film electrode was also applied to investigate the mechanism of Cr poisoning for SOFC
cathodes.
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Fig. 1. Schematic illustration of (a) porous electrode, (b) columnar electrode,
and the patterned thin film electrodes (c) without TPBs and (d) with TPBs.
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