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ABSTRACT
The structure of rhodium films electrodeposited on (111) surfaces of gold was investigated using cyclic

voltammetry, x-ray scattering measurements and scanning tunneling microscopy (SW. A better understanding of the
rhodium deposition process and film structure was gained.

Atler mechanical polishing the Au(1 11) crystal was electropolished and annezded in an hydrogen flame. These
crystal preparation procedures yielded a gold single crystal with electrochemical characteristics comparable to previously
published cyciic voltammagrams. 1 The rhodium film was then deposited electrochemically from a 0.5 mM rhodium chloride
and 0.5 M perchloric acid solution at 100 mV versus SCE at 70 “C until the desired amount of charge had passed. The
deposition of rhodium is a 3 electron process following thk electrode reactio~

~C&]3- (aq) + 3 e- ~ Rh (s) + 6 Cl- (aq).’ [1]

X-ray measurements were performed at the National SynchrotronsLight Source (NSLS) at Brookhaven National Laboratory
beamlines XIOa and X25 using focused, monochromatic radiation (k=] .494 and 1.282 angstroms, respectively).

In earlier studies with a laboratory x-ray source, we found that the rhodium film grows epitaxially with the Au(l 11)
substrate in spite of a large 6.5°A lattice mismatch between rhodium and gold. No evidence of rotational epitaxy was found
and the intensity and distribution of the scattering from the rhodium gradually develop as the thickness of the rhodium
increases from monolayer coverage to 10 monolayer coverage. At low rhodium coverages, the lattice of the rhodium film is
very much influenced by the gold iattice but gradually evolve to that of the bulk rhodium lattice spacings, Contour plots for
the (101) reflections of rhodium near that of gold are shown in Figure 1. The growth morphology was also found to be
dependent on the solution temperature (20-70 “C) during deposition. At all temperatures studied, the rhodium layers formed
a fcc lattice whose stacking is completely coherent to the gold substrate.

New insights have been gained in the structure of electrochemically deposited Rh(l 11) films on Au(I 11) single
crystals. Although a vast amount of thin film literature is mraiiat)k. cm platinum, rhodium is a much less researched substrat:

even though it is important in technological applications and in enhancing eleetrocatalytic activity and selectivity.
Rhodium’s main limitation is cost. Therefore the development of methods to create thin uniform layers of rhodtum is
essential to increasing its use in today’s technological applications. Electrochemical deposition would be a convenient and
economical way to produce thin rhodium films for technological applications especially if the structure of the film could be
controlled during deposition.
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Figure 1Iso-intensitycontourmaps of the RII(101) reflection. Various thicknesses of rhodium were deposited on Au(I 11) at
the following thicknesses: (A) OML, 03)3 ML, (C) 10ML and (D) 30 ML.
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