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The underpotential deposition phenomenon is very
intensively analyzed in the recent years due todty
high impact in the material science. The crucie io the
alloy and compounds electrodeposition[1-5] and the
unique possibility to obtain a control over a mayar or
even sub-monolayer amount of atoms on metal substra
as well as the increasing interest in the new ptagseof
such a coatings identify UPD as an excellent caatditbr
resolving current issues of fundamental and praktic
importance. The amazing possibility of control the
deposition process down to monolayer results in kiea
of materials with different properties than bullkesn
embracing they catalytic, electronic or magnetic
properties[3, 5]. The phenomena is successfullyptab
for deposition of ultrathin films of different més§6, 7]

or compounds[8, 9].

The electrochemistry offer not only the possibitity
precisely control the process of deposition bub alsable
to analyze this phenomenon by the various well-kmow
electroanalytical techniques. Among them the
electrochemical quartz crystal microbalance and
electrochemical impedance spectroscopy are pefexs
for investigation such a complicated process on the
electrolyte-electrode interface[10, 11].

These studies are interesting not only from
fundamental point of view but also due to théeptal
application of UPD processes in the analytical
chemistry[12], alloy electrodeposition[1], electheenical
atomic layer deposition (ECALD)[8, 9], surface lted
redox replacement[13] or selective electrodesomnptio
based atomic layer deposition (SEBALD)[14] methods.
In this study the process of deposition of cadmand
zinc on polycrystalline metal substrates in sulfaikition
was investigated. We present electrochemical impesla
spectroscopy studies supported by voltammetry and
electrochemical quartz microbalance on polycryistall
substrates.

The electrochemical measurements were carriech@ut i
three electrode cell made by Teflon®. Pt-wire asnter
electrode and Leakless Miniature Ag/AgCl Reference
Electrode as reference electrode were used. Thvgor
electrode for EIS measurements was freshly evaguabrat
metals on microscope glass slides by magnetron
sputtering technique. The working electrodes folCBQ
measurements were 10 MHz AT-cut quartz crystall wit
evaporated metal electrodes. All chemicals uséhisn
work were of analytical grade. Concentrations of
cadmium and zinc in the solutions varied from 0.691
0.002 M, with 0.1 M Ng5Qy, as a supporting electrolyte.
The pH was adjusted to 2.0 by sulfuric acid additibhe
solutions were purged by argon to remove oxygen. An
Autolab PGSTAT30 was used for cyclic voltammetrd an

electrochemical impedance spectroscopy measurements

Oscillation frequency changes were registered by th
electrochemical quartz crystal microbalance (UELKO
Type M106) connected with the potentiostat. The
electrochemical impedance spectroscopy were olataine
from 10 kHz to 0.1 Hz frequency range and 10 mV
amplitude.

These relatively simple experiments clearly distish

the underpotential and bulk deposition of cadmium o
silver. This phenomena are visible in the wholeliagp
range of frequencies obtained during dc impedance
spectroscopy measurements and they are in very good
relation with cyclic voltammetry and electrochealic
quartz crystal microbalance results.
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