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Shinv Adhesive Platinum Coatings
J

The deposition of platinum coatings from electroplating baths onto various substrates has been
written about here on previous occasions
(1, 2). The use of Q-salts has been particularly successful, and finds commercial application for plating the turbine blades of jet
engines, so extending the life of the blades and
the time between replacements.
Now, researchers at Southampton University,
England, have used platinum electroplating baths
at the typical deposition temperature of 368 K,
and at various potentials to examine the morphology of coatings produced on polished copper substrates (3).
They found that the morphology of the
deposits depended strongly on the deposition
potential. At a potential of -650 mV the deposit
shows the cauliflower-like structure, typical of
many high performance electroplates, and consists of many overlapping hemispheres, 0.5 to 2
pm in diameter. This coating is highly stressed,
adhesion is poor and cracks are apparent; these
increase as plating thickness increases.
As the potential is shifted to more negative values, such as -700 and -750 mV, which are
potentials close to the peak in the currendpotential response, the deposits appear shiny and
highly reflective. Micrographs show very little
structure, the deposits consisting of very small,
tightly packed, crystallites. At the more negative potential the coatings display the strongest
adhesion to the substrate and the crack density decreases. These deposits may be made at
13 mA cm-’, with high current efficiency. At
even more negative potentials, the morphology
totally changes, structure then consists of angular grains of dimension 0.5 p-n; the appearance is metallic, but semi-bright, and all signs
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of stress have disappeared. There are no cracks
and adhesion is very good. With significant
hydrogen evolution the current efficiency drops
and the deposit becomes increasingly matt in
appearance.
Thinner platinum layers, 0.5 to 1.2 prn thick,
were also deposited. For thindeposits at potentials positive to -800 mV the deposits are highly
reflecting with good adhesion to the substrate
and no evidence of cracking, although any surface blemishes on the underlying copper were
visible.
At a current density of 13 mA cm-’ and a constant potential of -750 mV, the deposition rate
can reach 12.9 pg Cm2s-’ with high deposit quality, which is more than five times the maximum
rate achieved with constant current control.
At constant current control, the most similar
deposition occurs at a current density of 2.5 mA
cm-’, corresponding to a plating rate of 2.4 pg
cm-’ s-’. The authors conclude that while it may
be technically difficult to achieve constant potential deposition, nevertheless it does seem to have
considerable advantages over the more usual
constant current deposition, and stress- and
crack-free coatings, thicker than 5 p-n, can be
produced. It is thus suggested that deposition
at constant potential may provide a cheaper
alternative for substrates which have a simple
geometry.
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