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We have investigated the interfacial structure of several
electrochemical reactions at an atomic level using in situ SXS
technique [1-4]. Here we report the structuraly dynamic study
on the surface oxidation reaction at Au(111) and Au(100) single
crystal electrodes/electrolyte solution (50 mM H,SO,) interface
using in situ SX S technique.

After the H, flame annealing, gold single crystal disk
was set in the specially designed spectroel ectrochemica cell [3].
At 0 V (vs. Ag/AgCl), the eectrode surface was touched with
deaerated 50 mM H,SO, solution and the potential was scanned
to several measuring potentials at a scan rate of 20 mV s?, then
the electrode surface was pushed to the Mylar film (thickness: 6
pum) keeping at those potentials. The thickness of the electrolyte
layer between the electrode and the window was estimated to be
ca. 30 um. Potential scan measurement was also carried out in
the other configuration, in which the electrolyte layer thickness
was several hundreds pum. The cell was mounted on a six-circle
diffractometer or k-type diffractometer, which are installed on a
bending-magnet beamline BL4C at the Photon Factory or
BL14B1 a the SPring-8, respectively, and in situ SXS
measurements were carried out at room temperature. A
wavelength 1.100 A was selected to avoid any fluorescence
from the Au substrates.

Figure 1 shows the specular rod profiles measured at 0 V
(circle) and +1.40 V (triangle). At 0 V, one dip was observed
between the two adjacent bulk Bragg peaks and the data were in
good agreement with those calculated with the reconstruction
models (solid linesin Fig. 1); (V3 x 23) and hexagonal structure
at Au(111) and Au(100), respectively. However, at +1.40 V,
another deep dip was observed at L = 0.7 and 0.4 at Au(111) and
Au(100), respectively. Fitting results (solid lines in Fig. 1)
showed that about 1 ML of Au atoms were lifted by ca. 3A asa
result of the penetrating of the oxygen atoms into the outermost
gold layer, i.e., the surface oxide film formation, at the both
electrodes.

When the detector position was fixed at L = 0.7 and 0.8
at Au(111) and a L = 0.4 and 0.5 at Au(100), the scattering

intensity was measured during the potential scan (Fig. 2). While
the intensity at L = 0.7 is larger than that at L = 0.8 at the all
potentials we measured at Au(111) (Fig. 2(a)), the intensity at L
= 0.4 was less than that at L = 0.5 at the potential range for the
gold oxide formation (Fig. 2(b)). These results indicated that the
oxide film formation at Au(100) occurs much faster than that at
Au(111). Thisresult is consistent with previous SHG result [5].
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Fig. 1 The specular rod profiles at (a) Au(111) and (b) Au(100).
Circles and triangles were measured a¢ 0 V and +1.40 V,
respectively. Solid lines are the calculated curves.
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Fig. 2 Cyclic voltammograms and potentia dependence of
X-ray scattering intensity at (a) Au(111) and (b) Au(100). Solid
and dotted linesare L = 0.7 and L = 0.8, respectively, at Au(111)
and areL = 0.4 and L = 0.5, respectively, at Au(100).



