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It is significant to elucidate the electronic and geometric structures of active sites on the
metal oxide surface to understand their catalysis. X-ray absorption fine structure (XAFS) is a
powerful tool that can elucidate the electronic state and geometric structure of catalysts during
reactions. Recently, time-resolved XAFS measurements by QXAFS and high-energy resolution
measurements by HERFD-XANES have been developed and changes in the electronic state
and geometric structure of catalysts during reactions can be investigated. We have found that
group V (Nb, Ta) metal oxide clusters (polyoxometalate, POM with uniform size and geometric
structure worked as strong base catalysts with high activities for Knovenagel condensation
reactions and carbon dioxide fixation reactions. In this presentation, we report recent results on
the elucidation of active catalysts and active species for catalytic reactions using POM by in-
situ XAFS, QXAFS, and HERFD-XANES.
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