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Report:
Abstract from 2 papers submitted so far from this work. Another paper is in preparation.
Title: X-ray Scattering Studies of Irreversibly Adsorbed Bismuth on the Pt(111) Electrode Surface
Authors: M. Ball1, C. A. Lucas1,*, N. M. Markovic 2, B. M. Murphy3, P. Steadman4, T. J. Schmidt2, V.
Stamenkovic2 and P. N. Ross2
Affiliations: 1 Oliver Lodge Laboratory, Department of Physics, University of Liverpool, Liverpool, L69 7ZE, UK. 2
Materials Science Division, Lawrence Berkeley National Laboratory, University of California, Berkeley, CA 94720,
USA. 3 Institut für Experimentelle und Angewandte Physik, Christian-Albrechts-Universität Kiel, Olshausenstr. 40,
24098 Kiel, Germany. 4 ESRF, BP-220, 38043 Grenoble cedex, France.
Journal: Langmuir, in press (scheduled for October 2001)
Abstract text:
The surface electrochemistry of irreversibly adsorbed bismuth (Biir) on the Pt(111) electrode in 0.1 M
HClO 4 has been studied by in-situ surface x-ray scattering (SXS), in order to correlate the atomic structure with the
voltammetric features. Biir saturates at a coverage of ~1/3 of a monolayer and forms a disordered structure on the
Pt(111) surface with some evidence that the Biir is mobile. If the Biir coverage is slightly increased, then there is a

reduction in the charge under the reversible peaks in the cyclic voltammetry (CV) at a potential of ~0.68 V (vs.
Pd/H2). The charge under the reversible peaks is most likely associated with the adsorption of oxygenated species at
platinum sites adjacent to Biir atoms. Saturation of the electrolyte with CO and subsequent potential cycling leads to
displacement of Biir from the surface and the appearance of an x-ray diffraction pattern due to a p(2x2)-3CO adlayer
which has previously been observed on the unmodified Pt(111) electrode.

Title: Surface Relaxation at the Metal/electrolyte Interface
Author: C. A. Lucas
Affiliation: Oliver Lodge Laboratory, Department of Physics, University of Liverpool, Liverpool, L69 7ZE, UK.
Journal: Electrochimica Acta (special issue concerning x-ray studies of electrochemistry), submitted in July 2001.
Abstract text:
X-ray diffraction is an ideal technique for the in-situ study of single crystal metal surfaces in an
electrochemical environment. In this paper, measurements of the low-index surfaces of Au and Pt are described, in
particular with reference to surface expansion effects. Surface expansion can be probed potentiodynamically to
correlate expansion with the adsorption/desorption of solution species. In general, the results are in good agreement
with recent theoretical calculations. The x-ray technique can also give insight into electrocatalytic reactions as shown
by the results for the adsorption and oxidation of CO on Pt(111).

