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The well known conventional cyclic
voltammetry responses of noble metal electrodes in
aqueous media relate to low energy metal surfadesen
the vast majority of surface atoms are in reasgneell
embedded, low energy, states in the outer layerthef
metal lattices. The monolayer oxidation responsessich
atoms is in reasonable agreement with Pourbaix’s
thermodynamic data. Quite different responses are
observed, for the same metal, when the outer l&yer
layers) of metal atoms are in low coordination,active
(metastable), states. In most cases surface aotivad
incomplete or partial (such states are in any event
intrinsically unstable but tend to remain frozehand the
observed cyclic voltammogram displays a combinatibn
conventional plus active state behavior. The bamkou
to surface active state electrochemistry was dgsmlisn
some detail recently as was the implications of such
behavior with regard to electrocatalysis

Active surface states of metals, which have an
important effect on the kinetics of faradaic reasi, need
not be produced prior to investigation, i.e. in éhectrode
pretreatment stage. As demonstrated in earlier waitk
gold®, such activation may occur gradually, in an
inadvertent manner, during the course of hydroges g
evolution. Evidently some of the energy from thevpo
supply becomes trapped during the course of elgstso
at the cathode, thereby modifying the microstruetand
reactivity of the latter. Mechanistically it appsathat
some of the high energy intermediates such ag H
generated at the interface in the course of theudlution
reaction, enter the outer layers of the cathodernshtand
disrupt the latter, e.g. due to expulsion of metams,
rupturing crystals, etc. The net result is thatha course
of prolonged cathodization the general characted an
reactivity of the cathode surface may graduallgraltith
time due to superactivation of the surface as a
consequence of hydrogen embrittlement. Variousaspe
of the type of phenomena described here will béiraad

for a range of metals.
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