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reported on the use of beam time allocated previously. 

Reports on experiments relating to long term projects 

Proposers awarded beam time for a long term project are required to submit an interim report at 
the end of each year, irrespective of the number of shifts of beam time they have used. 

Published papers 
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Title:  Growth Mechanism of Pd films on Pt(111) and Pt(001) Electrode Surfaces - an in-situ x-ray diffraction study 

Authors:  M.J.Ball1, C.A. Lucas1, N.M. Markovic2, T.J. Schmidt2, V. Stamenkovic2, P.N Ross2 

Afilliations:  1Oliver Lodge Laboratory, Department of Physics, University of Liverpool, L69 7ZE, UK.  2Materials 

Sciences Division, Lawrence Berkeley National Laboratory, University of California, Berkeley, CA 94720. 

Journal:  Journal of Physical Chemistry, to be submitted 

 

Abstract text: 

 

 The physical and chemical properties of thin metal films deposited on foreign metal substrates has been an 
area of growing scientific interest in recent years as these films usually possess quite different properties from the bulk 
metal. The surface structure of thin metal films can have a profound effect on the electrochemical and catalytic 
properties of modified electrodes and is intrinsically linked to the growth mechanism of the metal deposit. Through the 
use of surface x-ray scattering (SXS) measurements of electrochemically deposited Pd films, our results for Pt(111) 
show that after the formation of a full psuedomorphic monolayer, the Pd grows via three dimensional islands.  For 



 

Pt(001) a similar mechanism occurs although the first Pd layer only reaches a coverage of 0.7 ML before the growth 
of the second layer begins.  Although the adsorption of CO onto the multilayer Pd films does not change the atomic 
structure, the presence of CO on the surface appears to enhance the absorption of hydrogen into the bulk of the Pd 
film which leads to an expansion of the Pd lattice that is reversible as the electrode potential is cycled. 


