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Cobalt-manganese spinel oxide electrocatalysts (CoxMns.xO4(X=0, 0.5, 1, 1.5, 2, 3)) 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 L2s3-edge, Co L.s-edge, and O K-edge XANES
measurements were performed. From the Mn L, s-edge, the ratio of Mn3* increases with increasing the cobalt
content up to X=1, while the Mn** ratio increases in X > 1. The Co L 3-edge also shows the increasing ratio
of Co®* rather than that of Co%+ with the increase of X. On the other hand, from O K-edge of reference
samples, the spectra can be divided into two regions, one is the pre-edge region (527-535 eV) associated with
the O 1s to unoccupied O 2p-Mn/Co 3d hybridized states and the other region (above 535 eV) is attributed to
the excitations of O 1s to O 2p-Mn/Co 4sp states. However, the CoxMn3«xO4 samples possibly have sulfate
groups of Nafion around 533-537 eV, and some peaks characteristic of MnzO. or Mn,O3 appear in 0 < X <1,
while a peak characteristic of Co304 appears in X > 1.5.
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Fig. 1. Mn Lps-edge XANES spectra of Fig. 2. Co L,s-edge XANES spectra of
CoxMn3-xO4, along with reference compounds. CoxMns-xO4, along with reference compounds.
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Fig. 3. O K-edge XANES spectra of CoxMns-xO4. together with
reference compounds of Mn and Co oxide.
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