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Figure 1. Schematic diagram of dispersive XAFS (DXAFS) instrument
installed at NW2 beamline of PF-AR.
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Figure 2. Functions of Fourier transform magnitude for CuO under air
(A), Cu metal in vacuo (B), the oxidized form of Cu—ZSM-5
in vacuo (C), and the reduced form of Cu-ZSM-5 under
3.1 kPa CO gas. All measurements were carried out at 773
K. The Fourier transformation was carried out using the &*-
weighted (k) values in the k range of 220 A~
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Figure 3 First derivative functions of normalized XANES spectra of
Cu—ZSM-5 under various pressure of CO gas. At the top
of figure, the corresponding functions are depicted for CuO
(A), Cu,0 (B), and Cu metal (C).
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Figure 4 The time-resolved XANES spectra during the reduction of
Cu-ZSM-5 by CO (3.4 kPa) at 773 K. The early (0-8 s)
and later (1540 s) stages are separately drawn in A and B,
respectively. The acquisition time of each spectrum is 10
ms. In inset, are shown the XANES spectra of CuO, Cu20,
and Cu metal recorded by the conventional step-scanning
XAFS measurement.
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Figure 5 The time-resolved Fourier transform magnitudes of Cu—
ZSM-5 during the reduction by CO (3.4 kPa) at 773 K. The
absolute intensities are drawn at the bottom as the contour
map.
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Figure 6 The X-ray absorbance change at 8.998 keV under various NO
pressures at 773 K.
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Figure 7 The changes of the average N and R values for the Cu—O and
Cu—Cu interactions obtained by the EXAFS analysis (C)
during the reduction by CO (3.4 kPa) at 773 K. The solid
lines represent the calculated values using the 5-state model
and the rate constants determined by the kinetic analysis.
The dashed lines indicate the calculated values for the 4-state

model.
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Figure 8 The optimized conditional rate constants plotted as a function

of CO pressure.
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Figure 9 Proposed reaction mechanism for the reduction of Cu—ZSM-5
by CO.
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