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Abstract

Electrochemical deposition of silver from a perchloric acid solution at the basal and edge planes
of a highly oriented pyrolytic graphite (HOPG) electrode was found to proceed by instantaneous
three-dimensional (3D) nucleation, even if the deposition overpotential is changed. SEM and STM
observations following electrochemical deposition showed that silver deposition proceeds from both
step edges and terraces.

Investigation of silver electrochemical deposition from a perchloric acid solution containing am-
monia on the HOPG basal plane and a glassy carbon (GC) electrode showed that the deposition
proceeded by instantaneous 3D nucleation on both the basal plane and the GC electrode when the
overpotential was small but transitioned to progressive nucleation as the overpotential was in-
creased. This is the reverse of the general tendency for instantaneous nucleation to arise with in-
creasing overpotential, which is attributed to an increase in the nucleation rate. It suggests that
nucleation may have been impeded by electrode adsorption NH, " of ions from the solution as the
electrode potential changed to cathodic, but further elucidation will require more a detailed investi-
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gation of the influence of adsorbed ions on the deposition process.
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