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Eledroplated Sn-Zn depasits have been proposed
as a replacenent of the widely used cadmium coatings.
Experiments have shown that Sn-Zn coatings have baoth
the barrier property of Sn and the saaificia property of
Zn. At open circuit potential, Zn dissolution is the only
corrosion readion.

The dedrochemical quartz crystal microbalance
(EQCM) was used together with traditional
eledrochemicd techniques in arder to oltain the plating
efficiency and the wrrosion rate of tin/zinc deposits’.
When deposition occurs from an unstirred solution,
hydrogen evolution leads to a pH change in front of the
eledrode and after some deposition time to the formation
of a hydroxide layer on top o the deposit? This can be
avoided by bubbling ritrogen through the solution during
plating.

Fig. 1 shows the voltammetric curve for a
sample with 70% tin, together with those of pure anc,
pure tin, and of the sted substrate. Scan rate was 1mV/s.
In the potential range below -500mV the aurrent remains
rather small, but is sufficient for the amplete oxidation of
the Znc content of the sample. This was demonstrated by
scanning eledron micrographs.

Samples that were deposited onto the gold layer
of an EQCM were transferred into a crrosive solution, in
our cese 0.1 M sodium sulfate + sulfuric add, pH = 3.6.
Here the corrosion rate is constant over extended periods
of time and corresponds to a anc dissolution current of a
few microamps per square cantimeter.

The open circuit potential of a freshly prepared
tin/zinc deposit is very close to that of pure Znc in the
same solution. However, during corrosion the open
circuit potential becomes more paositive with time. This
effect is more pronounced with higher tin content in the
depasit, asis sownin Fig. 2.

There is virtually no mutual solubili ty of tin and
zinc & room temperature. The deposits, therefore, consist
of pure tin and zinc aystals. The distribution of these
crystals is © fine that it cannot be resolved by EDX

analysis. It seems that the zinc crystals are locaed

between the larger tin crystals. During the preferential
oxidation of zinc during the corrosion period pts and
crevices must be formed between the remaining tin
crystals. The cahodic reaction, hydrogen evolution,
occurs at the whole outer surface Hence, when pits and
crevices are formed, there must be an IR drop because of
the spatial separation of the anodic and cahodic sites.
This IR drop leals to the observed increase of the open
circuit potential. It should aso lead to a continuous
deaease of the anodic aurrent and therefore to an increase
in the lifetime of the protedive adion of the deposit. This
model will be tested by in-situ corrosion rate
determination and by eledrochemicd impedance

spedroscopy.
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Fig. 1. Polarizaion curves of Sn, Zn, sted substrate
and Sn-Zn aloy deposit in 0.1M NaySO,4 Solution

(scan rate: 1 mV/s)
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Fig. 2. Open circuit potential changes with time for Sn-Zn
depasits with diff erent compositionsin 0.1M Na,SO,
solution
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