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Perovskite oxides have been attracting attention as catalysts having high
catalytic activities for the oxygen evolution reaction (OER), which is an essential reaction for
industrial applications. By the support of this research grant, we clarified that unusual iron ions
(Fe4+ ions) at B sites in the perovskite structure play an important role to achieve the high
catalytic activity for OER, and we proposed the mechanism explaining the reason why the quadruple
perovskite oxides have high catalytic activities for OER based on the structural analyses
observations. Furthermore, bifunctional electrochemical catalysts AMn3Mn4012 (A=Ca, La) were
developed, which were active for both the OER and oxygen reduction reaction (ORR) by changing the
structure of manganese oxides originally active for ORR to quadruple perovskite.
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