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Report:

An unsolved and crucial question in electrochemistr the issue of charge transfer between the metal
electrode and the adsorbate as this defines theenat the bonding. There have been few experirhenta
electrochemical studies due to the complexity ef ékectrochemical environment which makes the sarfa
inaccessible to most probes of charge transfefa&aix-ray resonant diffraction (SXRRD) is one o few
techniques that may be applicable for probing thegge distribution at the electrochemical interface

On Cu(100), Br and CI form ordered c(2x2) adlayiwat have been observed in both ultra-high vacuum
(UHV) [1] and electrochemical studies [2-3] (a stiatic of the structure is shown kigure 1).

Figure 1. Structural model of the c(2x2) adlayer on Cu(001).

SXRD analysis of Cu(001)-c(2x2)-Cl (formed in dided potential range in HCI) showed a corrugatiion
the second atomic copper layer which is oppositghiase to the corrugation observed for Cu(10Q)dler
UHV conditions. This reveals the importance of geascreening by the solvent molecules and the major
influence of the electrochemical double layer om¢harge distribution at the interface. The c(Zadayer is

a simple structure (the adlayer forms a squaretsirel with a coverage of 0.5 halide atoms per sarfau
atom) and this makes the system an ideal candidait@vestigate the suitability of resonant surfaeey
scattering experiments to probe the charge traasi@mature of the chemical bondingsitu.

Measurements through the Cu K-edge at the antigBpagition of a Cu crystal truncation rod (CTR) bath

Br and CI are shown ifigure 2. In both cases the edge shifts to higher enerjyesacompared to the Cu
bulk value indicating stronger bound core electrdéms simple qualitative interpretation this ingdithat the
surface Cu atoms are positively charged. Interglstinmeasurements through the Cu K edge at the
superstructure rod, showed no near-edge shiftgatidg that the atoms in the second Cu layer (at®nms
Figure 1) do not contribute to the charge transfégure 3 shows the intensity measured through the Br K



edge at (0 1 0.2), which probes the chemical charasf the Br adatoms. A shift of the edge to lower
energies at this position indicates that the BrléGieons are less tightly bound and therefore megst
charged. The data shown kgures 2 and 3are representative of a comprehensive data sethasds

currently under analysis.
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Figure 2: Intensity at the anti-Bragg position of a Cu CTR,1(0.2), as the energy is scanned through the
Cu K edge, for both Br and Cl adsorbates.

0030 ' ' ) ,fjjl -7
L S
> I B
c 0.025+ o I
g ity |
C - 1 £
Lo
gl
0.020 ) "J superstructure position
. . (010.2) .
13.40 13.45 gy 13.50 13.55
K

Energy [keV]

Figure 3: Intensity at the superstructure position, (0 1)0a3 the energy is scanned through the Br K edge,
for the Br-c(2x2) system.
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