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Development of operando PTRF-XAFS technique and its application to 3D structure
analysis of catalyst active sites under working conditions
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Oxide-supported metal catalysts are widely used as practical catalysts. It
is indispensable to reveal electronic states and 3D structures of the active metal species during
catalytic reactions for atomic-level understanding of the relationships between catalyst structure
and activity, and also for further development of high-performance catalysts. We have succeeded in
constructing operando polarization-dependent total reflection fluorescence XAFS (PTRF-XAFS)
technique which can obtain information on electronic state (XANES) and 3D structure (EXAFS) of
highly dispersed metal species on an oxide single-crystal support surface by upgrading our
previously developed ultra-high vacuum (UHV) PTRF-XAFS technique. We applied this novel operando
PTRF-XAFS technique to CO oxidation on a Pt/A1203(0001) model catalyst surface and performed
analysis of electronic state and 3D structure of the active Pt sites.
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