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X-ray absorption spectroscopy of composite metal oxide clusters
involving cerium
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[Abstract] X-ray absorption spectroscopy of size-selected cerium oxide clusters and
Cu-attached cerium oxide clusters has been carried out. X-ray absorption spectra
measured in the Ce Mys-edge, the O K-edge and Cu Ls-edge regions provided novel
experimental data for chemical analysis of the constituent atoms and for discussion of
geometric structures. Composition dependence of the spectra of Ce3047" near the
Ce Ms-edge indicated that the oxidation state of Ce atoms evolves from +3 to +4 as
an O atom is introduced one by one. The spectra near the O K-edge suggested that
the geometric structures of CesOs_;" retain the “framework” of CesO," with “peripheral”
O atoms bound on-top to the Ce atoms. For Cu-attached clusters, Cu;Ce30s.7", the
oxidation state of Ce atoms increased with the number of oxygen atoms as well as for
Ce304.7". The oxidation state of Cu atom, however, was revealed to be constant at +1,
likely because Cu was attached onto the cerium oxide cluster.
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ELUT. ISR —HNDE TEDRIEIREERST Fig.1. X-ray absorption spectra of

Ce30,4.; near the cerium My-edge.
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