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(1) " Temporal Analysis of Products (TAP) study of
CO oxidation on a highly active Au/Ti(OH),
catalyst"

In order to analyze the reaction kinetics of catalysts,
the TAP system was developed asshowninFig. 1. To
elucidate the mechanism for the CO oxidation on the
active Au/Ti(OH), catalyst, the TAP single-pulse and
pump-probe experiments were performed using oxygen
isotope *%0,. The results revealed that oxygen passed
over the catalyst without isotope scrambling and that the
lattice oxygen atoms exchanged only with CO, formed
by the CO oxidation reaction.
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Fig. 1 Photograph and schematic drawmg of the TAP system;
(1,2) turbomolecular pumps; (3,4) rotary pumps; (5) flow line
trap; (6,7,8,15) valves; (9) pulse valve; (10) leak valve; (11-14)
pressure gauges; (16) quadrupole mass spectrometer.
A-1) Phys. Chem. Chem. Phys,, 3, 627-631 (2001).

(2) “In Situ Time-Resolved Energy-Dispersive XAFS
(DXAFS) Study on the Reduction Processes of
Cu-ZSM-5 Catalysts”

The dynamic structure change around the Cu species
during the reduction process of Cu-ZSM-5 was
monitored in situ by DXAFS technique for the first time.
The spectra were recorded every second and the entire
spectra were analyzed to elucidate the dynamic change
of the local structure around the Cu species. It was
found that isolated Cu®* species in the channels of
ZSM-5 were reduced step by step: Cu* - Cu" - Cu®
and that CuO particles on the outer surfaces were
reduced directly to Cu’ metallic particles at ca. 450 K.
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Fig. 2 A series of Fourier transformed k*-weighted EXAFS
function against reduction temperature corresponding to the
reduction process of Cu cationsin ZSM-5.

A-12) Bull. Chem. Soc. Jpn., 74, 801-808 (2001).

(3) "Atomic Force Microscopic Sudy on Thermal
and UV-irradiative Formation and Control of Au
Nano-particles on TiO,(110) from Au(PPhz)(NO3)"

Formation of Au nano-particles on TiO»(110) from a
gold-phosphine complex Au(PPhs)(NOs) was studied by
environment-controlled AFM.  The growth of Au
particles upon thermal process could be monitored. UV
irradiation of the Au-complex-deposited sample or of the
TiO,(110) substrate before deposition greatly reduced the
size of the Au particles.
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Fig. 3 AFM images (500 x 500 nm?) at different stages of
calcination of an Au(PPhs)(NOs)-deposited TiO,(110) surface.
(@) RT, (b) 313 K for 30 min, (c) 363 K for 30 min, (d) 423 K
for 30 min, (€)493 K for 30 min, and (f) 493 K for 4 h. (A)
Frequency shift images, (B) Topographic images.
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