Under potential Deposition of Cu on Partially
Oxidized Rhodium Electrodes and the Influence of PH
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The underpotential deposition (UPD) of foreing
metals onto substrates has been widely studied as an
important theoreticd and applied face of eledrocaalysis
[1,2]. Nevertheless, very little attention has been direced
towards examining the UPD of metals with interference
of the oxygen eledrosorption process that are produced
on eledrodes of the group VIII metals [3]. The presence
of the oxygen-spedes on the surface éedrode, either by
simultaneous adsorption of oxygen with the UPD of
metal or pre-existing due to the preparation method o the
eledrodes before the UPD of metal, might to have an
important effed on the formation of meta layer, as at
Pt/Ag system [4].

Recently the UPD of Cu on pertialy oxidized
Rhodium was studied [6]. The presence of oxidized
spedes on the rhodium eledrode surface @used
important effeds on the cpper UPD process The UPD
process was smultaneously performed with reduction o
the oxidized spedes and such reduction was partial or
total. In the case of partial reduction, the remaining
oxidized spedes provoked a blocking effed on the
eledrode surface that led to low values of coverage
degrees; besides, a chemicd readion on the eledrode
surface is possble between the cpper adatoms and
oxygen existing on the eledrode surface On the other
hand, when the reduction of the oxidized spedes was
simultaneously completed with the UPD process it
caused a redistribution process of the adive sites and
favored the formation of the low energy adive sites.

In this work the UPD of Cu on partialy oxidized
rhodium eledrodes was gudied in H,SO, solutions
(0.01M to 1.0 M) using paentiodynamic techniques. The
processis analyzed within different potential amplitudes
where ocurred the oxygen electroadsorption and UPD Cu
process The processis too analyzed as a function of the
potential and time of depositi on.

The results dow that the incrasing eledrolyte
concentration produces changes on E-l profiles of Rh
eledrodes asociated with changes in the energy
distribution of the adsorbed spedes related to bah the H
and O eledrosorption process [6]. So, the deaeasing in
the dedrolyte mncentration favourecel the interfeence
of oxygen eledrosorption processwith the UPD Cu.

For the study of the influence of Rh oxide onthe
Cu deposit, the dedrode was submitted to dfferents
positive potential limits. With the increasing on upper
potential limit between 0.2 and Q7 V/SME, the structure
and dstribution of current peaks of Cu UPD oxidation are
changed drasticdly, asisobserved in Fig. 1.

The UPD process of copper was gudied as a
function of the depasition time & two fixed paentials (-
0.4 and —0.3V/SME) on ford conditions of partial surface
oxidation. Two o these correspond to the partially
oxidized rhodium eledrode obtained by cyclic
voltammetry with upper potential limits of 0.24 and 0.7

V/ESM, respedively. Other conditions correspond to the
eledrodes prepared by anodic pdarizaion at —0.24 and
0.7 VISME, respedively, during the oxidation time t,.
The dfed of pH was analyzed on these conditions.

The results show that the UPD processof copper
follow a typicd behavior pattern on these mndition o
surface & relatively low values of tq. However, at the
highest ty values the dedrochemicd behaviour of the
oxidation pe&ks differs from that reported for the same
adsorbate; in addition, on most  oxidized surface
(polarized eledrodes) the oxidation of Cu UPD is
acomplished for a one new anodic aurrent peak to more
positive potential, which is associated with the deaeased
at pedk Il. This effed is more important with low
concentration of eledrolyte.

Therefore, the UPD of Cu on these types of
eledrodes dart on equivalents adives dgtes, but the
subsequent depasition steps (high ty values) involve the
formation of more stable adsorbed spedes, which could
be due to the interadion between the Cu adatoms and the
oxygen existing on the dedrode surface
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Fig.1 Influence of the initial oxidation state of the
eledrode on the dedrodeposition of Cu monolayer. 1.0
M H,SO, + 4.7 x 10° M CuSO,. Eq = -0.5V, t; = 30s. |
and Il current peks of Cu UPD oxidation.
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