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Thin films of layered manganese oxide nano-superlattices synthesized by electrochemical
deposition were investigated by XANES and EXASF measurements at BL15 of Kyushu
Synchrotron Light Research Center (SAGA Light Source). The Mn K-edge absorption of the
manganese oxide superlattices lie on the higher energy side of Mn,03(+3), and are almost the
same as that of MnO,(+4), indicating that the valence of manganese in the layered manganese
oxide superlattices is almost 4+, The radial structure functions of the layered manganese
oxides shows large peaks at 1.5 A and 2.4 A, which positions are the same as those of MnO,.
However, the third peak at 3.0 A observed for MnO, is virtually undetected. The absence of
the third peak responsible for the apex-sharing Mn-Mn interatomic distance is in good
accordance with the edge-sharing 2-D structure of the MnO, layer. Moreover, significant
increase in the intensity of the second peak of the superlattice sample with C;6TMA. indicates
relative increase of the coordination number of the bond, implying the lack of coordination
structure beyond this distance. This would be due to an enhanced 2-D character of the
structure promoted by intercalation of surfactant bilayer micelles.
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Fig. 1 XRD patterns of layered manganese oxides
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Fig.2 XANES patterns of manganese oxides
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Fig. 3. Radial structural functions obtained by
Fourier transform (distance is uncorrected) of Mn-K
edge EXAFS vibrations of MnO,, Mn,0O3, and layered
manganese oxide nano-superlattices with various
countercations.
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