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ABSTRACT:

The underpotential deposition (upd) of metal monolayers onto foreign metal substrates is
important to several technologies. In metal deposition involving Stranski-Krastanov
nucleation and growth, the upd layer forms prior to the formation of 3-D crystals so that
the deposition processes in the upd region to a large extent determine the growth and
subsequent properties of bulk thin films. In electrocatalysis, sub-monolayers of metals
such as Bi and Pb on some noble metal surfaces have shown enhanced catalytic activity
for a variety of electroreduction processes. Modified catalytic activity has been observed
for Pd overlayers consisting of a few monolayers. An in situ probe gaining popularity in
electrochemistry involves the measurement of surface and growth stress by monitoring
the curvature of a wafer or cantilever while in solution and under potential control.
Surface stresses on the order of 0.01 N/m can be resolved, sufficient to study the
adsorption of molecular monolayers onto the electrode surface. This talk examines the
surface stress associated with the upd of Bi, Pb, and Pd onto (111)-textured Au cantilever
electrodes. In addition the stress associated with the interaction of electrochemically
generated hydrogen on ultrathin Pd adlayers, nominally 1 to 10 monolayers, is examined.
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