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Introduction

The control of metal-oxide interface structure is a key
technology for developing a new catalyst because the
metal-oxide interface structure governs the active site
structure and chemical properties.

As an approach we have successfully prepared highly
dispersed Cu; trimer and Cug prism clusters on the
TiO,(110) surface using an organometallic compound.[1-
2] In the study, we have suggested that the DPM ligands
play an important role in preventing the Cu aggregation
and creating the unique clusters. From the knowledge we
have expected that if the TiO,(110) surface is covered
with an organic molecule possessing a substituent atom
which can covalently bound to Cu, the adsorbed organic
molecule layer on the surface may provide a stable
adsorption structure for Cu and prevent the diffusion of
Cu species.

In this work we report the successful preparation of
monoatomic Cu species on the pre-modified TiO, (110)
by adopting acetic anhydride and the Cu species surface
structure determined by Polarization-dependent Total
Reflection Fluorescence XAFS (PTRF-XAFS) technique.

Experimental
TiO,(110) crystals were cleaned by Ar ion sputtering at

room temperature, followed by annealing at 1000 K until
a sharp (1 x 1) LEED pattern was obtained. The cleaned
surface was modified by adsorbing acetic anhydride with
saturation coverage at room temperature. 0.18 ML Cu was
loaded to the modified surface by vacuum evaporation of
Cu wire. The prepared sample was designated as
Cu/AcOACc/TiO,(110) hereinafter. PTRF-XAFS
measurement was carried out with an in-situ PTRF-XAFS
measurement chamber (a base pressure of ca. 8 x 10” Pa)
and a Canberra 19-element SSD in a fluorescence mode
at BL9A. XAFS analysis was performed with REX 2000
and FEFF 8.0.

Results and Discussion
Fig. 1(a) shows the observed Cu K-edge PTRF-EXAFS
spectra of Cu/AcOAc/TiO,(110) in three orientations with
reference compounds. First, there was no difference in
amplitude intensity at three orientations. Second, the
envelopes of all EXAFS oscillations damp quickly
compared to that of Cu foil. It indicated that the nearest
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neighbourhoods of Cu could be oxygen atoms. The curve
fitting analysis assuming Cu-O interaction showed that
the Cu-O bond distances in all orientations were
determined about 0.194 nm. For the [110] direction, Cu-
Ti interaction was also evaluated because the direction
corresponds to the electric vector pointing to TiO,
substrate direction. But the contribution of Cu-Ti bond
did not found. The effective coordination numbers of all
orientations, N, were found in the range of 2 ~ 3. No
significant difference in the ratio of N describes that the
structure of Cu species will be a symmetrical structure.
For deriving a detailed structure, an iteration method
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bond distance
was found at
0.196 nm. The
bond angles of the Cu-O interaction to the surface normal
were 6= 54.7 and B = 42.6 degree. The nearest Cu-Ti
bond distance found at 0.364 nm proposed that the
contribution of Cu-Ti interaction in the observed EXAFS
is negligible. These results indicate that our new approach
(surface-pre-modified method) can successively block the
diffusion of metal species and provide monoatomic metal
species without elaborate chemical syntheses.
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