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Fig. 1 The structures of supported Re catalysts on HZSM-5 and a
DFT-modeled structure of Rey, cluster.
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Fig. 2 (a) The setup of energy-dispersive XAFS and (b) the series
of in-situ time-resolved Re L;;;-edge DXAFS of the support-
ed Rey cluster for the direct phenol synthesis from benzene
and O, at 553 K.
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Fig. 3 (a) The principle of TG-QXAFS synchronized with a poten-
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measurement at SPring-8 BLO1B1. (c) The series of Pt Lyj-
edge TG-QEXAFS Fourier transforms of a Pt/C cathode
catalyst (Pt particle size: 2nm) for the voltage-operating
process from 0.4 V to 1.0 V under N, atmosphere.
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(a) Changes in electric charges in a fuel cell (bold) and in Pt valence estimated by Pt Lj;-edge XANES (thin).

(b) The coordination numbers of Pt—-Pt (® or A) and Pt-O (O or A) bonds estimated by TG-QEXAFS. (1) 0.4
—1.0V; (2) 1.0>0.4 V; anode: H,; cathode: N»; 333 K. Reaction mechanism for the voltage-operating processes
between 0.4 and 1.0 V on the Pt/C cathode catalyst is illustrated.
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