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Underpatential Deposition (UPD) is usually the
first stage of metal deposition on a metal substrate. In
UPD process a submonolayer to several monolayers of a
foreign metal adatom deposits onto another metalli ¢
substrate & potentials positive to the reversible Nernst
potential. One of the important findings at both single
and pdycrystalline surfacesisthat UPD isvery sensitive
to surfacestructure of the substrate aystal. Using cyclic
voltammetry (CV) to follow UPD deposition and
stripping of lead from single crystal gold, Hamelin et
a.»#3*5 and Adzic &. al.® showed that the number of
UPD pedks, ped potentials, peak heights, and peak
widths were charaderistic of the surface’s
crystall ographic orientation. In certain case, cyclic
voltammograms (CVs) obtained at asingle aystal
eledrode show more amplex and detail ed feaures than
those obtained at a palycrystalline dedrode. We believe
that this differenceis primarily caused by the higher
sensitivity of cyclic voltammetry on single aystal
substrates. The presence of grain boundaries and surface
defedsthat are prevalent on polycrystalline dedrodes
allows the cyclic voltammetry only to deted the
predominant processes occurred on polycrystalline
substrate. Thus, we assume that the CV resporse & a
palycrystalline metal surfaceis the weighted sum of the
CV responses attributable to the predominant individual
single aystal crystallit es compaosing the surface
Therefore, the surface ‘signature” of UPD processes
could be used to study chemisorptions of organic
moleaules through their effed on a mncurrent UPD
processat both single aystal and pdycrystalline
eledrodes. Consequently, by using different UPD probes
for aseleded metal, we can identify the primary metal
surfacesites participating in concurrent adsorption
processfrom changesin the UPD isotherm. Thisisotherm
information will provide the basis for elucidating the
interadion of organic moleaules with ametal surface in
particular the molecular orientation and surface overage
of the organic adsorbate will be wrrelated with the
modified surface’s electrochemicd readivity. A major
attradion of the UPD probe technique aises because of
the availabili ty of different, unique UPD metalsthat can
be seleded to study a spedfic system. In seledinga UPD
probe, eledrolyte compaosition must be mnsidered, as
well as posdble chemicd interadions with the alsorbate.
In this paper, Pb underpotential depasition processin
conjunction with in situ Eledrochemicd Quartz Crystal
Microbalance (EQCM) was used to investigate the
adsorption properties of 1,10-phenanthroline, 4,7-
phenanthroline and phenanthridine heteroaromatic
moleaules on Au palycrystalline dedrode substrate. All
these threeheteroaromatic compounds adsorbed over the
potential range (-0.34V to +0.44V vs Ag/AgCl) on Au.
The dfedsthat the asorption d these moleaules had on
the Lead UPD processindicae that 4,7 phenanthroline
and phenanthridine ae site seledively adsorbed on Au
(110 sites. 1,10 phenanthroline doesn’t show as grong
site seledive alsorption as 4,7 Phenanthroline and

phenanthridine. Adsorption of 4,7 phenanthridine

stabili zed the Pb UPD processeson Au (111) sites. Itis
not deteded that Pb can reac¢ with adsorbed 1,10
Phenanthroline to form a surface mmplex on Au. The
moleaular orientation and site seledivity of those organic
moleaules for adsorption and the properties of the
resulting eledrode surface ae dso charaderized. Our
study indicates UPD processnot only can be used as a
probe for in-situ investigation of phenomena & solid-
liquid interfaces but also we believe that by seleding
appropriate pairs of UPD metal and organic adsorbates,
new eledrode surfaces, with desirable properties can be
developed.
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