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() Time Scale and Elementary Steps of
CO-Induced Disintegration of Surface Rhodium
Clustersby DXAFS

In situ time-resolved structural characterization of
surface  metal clusters and nanoparticles by
energy-dispersive  X-ray absorption fine structure
(DXAFS) is essential to document their dynamic
property on an atomic basis, which has been a long-term
challenge to be addressed. We showed the time scale and
bond sequence in the dynamic structural disintegration of
Rh clusters on an Al,Os surface. The dynamic processes
through two intermediate states were detected by
time-resolved DXAFS every 100 ms (Fig.1).
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Fig.1 Rh K-edge EXAFS oscillations for Rh/Al,Oz during
the carbonylation process at 298 K measured by DXAFS
every 100 ms and an illustrative mechanism for the
disintegration of Rh clusters on Al,Os.
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(2) New Trend in Catalyst Design by Molecular
Imprinting

We succeeded in preparing molecular-imprinted Rh
monomer and dimer catalysts. The catalysts showed a
high selectivity in alkene hydrogenation, discriminating a
CH; group in size and position. The strategy and
achievement were summarized in the review papers.
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(3) Sdf-Limiting Growth of Pt Nanoparticles from
MeCpPtMe; Adsorbed on TiO»(110) Studied by
Scanning Tunneling Micr oscopy

Understanding structures and electronic properties of
transition metals on oxides at the atomic scae is of
fundamental importance to develop their industria
applications, such as catalysts, gas sensors, and
electronic devices. We examined the growth of Pt
nanoparticles from MeCpPtMe; precursor on TiO,(110)
by STM and found that the Pt particle growth showed a
self-limiting feature. From observations by STM and
site-dependent STS we proposed a new mechanism for
the self-limiting growth of Pt nanoparticles, where two
competing pathways of decomposition of the Pt
precursor at the periphery of Pt particles and its blocking
with TiO, species segregated from the interstitial of TiO,
bulk determine the particle size (Fig.2).
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Fig.2 A proposed mechanism for the self-limiting growth of Pt
nanoparticles from MeCpPtMe; on TiO,(110).
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(4) A New Chain Reaction Mechanism on A CeO,(111)
Surface Sudied by In-Situ Noncontact Atomic Force
Microscopy

We applied in-situ NC-AFM to image surface
reactions of CH3;OH on CeO,(111). Successive NC-AFM
observations of the same area under methanol
atmosphere at RT indicated that the oxygen atoms
adjacent to oxygen defects were active for CHsOH
dehydrogenation to provide a chain reaction, resulting in
the formation of line defects (Fig.3). Once an oxygen
vacancy at a specific site on the CeO,(111) surface was
produced, the CHsOH dehydrogenation propagated from
the vacancy.

M images (6.5 x 6.5
nm? of the same area on a CeO,(111) surface under
methanol atmosphere (1.0x10° Pa). (b) was imaged after

91 s from (8. H and L denote methoxy and hydroxy
species, respectively.
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