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Manganese oxide bifunctional electrocatalysts are popular for oxygen evolution reaction (OER) and
oxygen reduction reaction (ORR) because their surface structure and valence states are easily variable by
applied potentials. To investigate the relationship between the catalytic activity and the structure during the
reaction, Mn L, 3-edge and O K-edge XANES measurements were performed. In the case of MnzO4 catalysts,
the valence states of Mn atoms partially changes from +3 to +4 at the applied potential of 1.85 V during the
OER, while those slightly changes from +2 to +3 at the applied potential of 0.05 V during the ORR. On the
other hand, for Mn,O3 catalysts, valence states of Mn atoms remarkably change from +2 to +3 at the applied
potential of 0.05 V during the ORR despite no change during the OER.
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Fig. 1. Mn L2 3-edge XANES spectra of Mn3Oa. Fig. 2. Mn L2 3-edge XANES spectra of Mn,Os.
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