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Medhanicd problems and hydrogen incorporation in the
eledrodepasition of Au and Au-alloysisamajor problem
for the gplicaions, espedally in baths not containing
free cyanide axd heavy metals [1]. In this gudy we
present an eledrochemicd and in-situ
spedroeledrochemica investigation of the behaviour of a
series of organic additives of perspedive use for plating
of Au and Au-aloys from baths containing Au
cyanocomplexes (but no freecyanide) or from completely
cyanide-freebaths.

In absence of suitable alditives, hydrogen typicaly tends
to be incorporated in a low- (~400:-500°C) and in a high-
temperature trap (~650-700°C). Hydrogen incorporation
can be reduced efficiently with several additives,
seledive hydrogen removal from the alsorption traps can
also be adieved [2]. Neverthelessside dfeds can ensue,
such as compositional variations of the dloy or
incorporation of extraneous material. In particular, some
organic addition agents give rise to the gppeaance of a
further, high-temperature pek, which generally contains
a large amount of gas. Evidence of organic material
incorporation can be adieved also by different
approaches [3].

A typicd complexed-cyanide bath adopted for this
reseach has the following composition: Au (as
KAU(CN),) 7.5 g I}, citric add 40g I, NH,-citrate 40 g
I, pH 6.3.

A typicd cyanide-free bath considered in this gudy is
Au(l) (as Au sulphite complex) 50 mM, thiourea 1M,
H,S0, 0.5 M.

The dedrodic behaviour was gudied by cyclic
voltammetry, differential capadtance eledrochemicd
impedance spedroscopy (Figure 1). Information at a
moleaular level of the behaviour of the organic additives
at the dedrochemicd growth interface was obtained by
in-situ Raman and FT-IR spedroscopies (Figure 2).

By this kind of approach correlations can be recgnised
between the nature of the organic addition agent on the
effect on hydrogen incorporation. Problems related to the
co-adsorption behaviour of complexing spedes and
additives as well as competitive alsorption of additives
can be quantitatively addressed. Potential dependent
adsorption and co-adsorption can be followed and
correlated with eledrokinetic behaviour as well as
structural and morphological charaderistics of the
depasits  eledrocrystallised  from  additive-containing
baths.

Cathodic readion products of addtives and the
interference of anodic readion products with the
eledrocrystallisation processcan be assessed.

capacitance / uF cm-=2

Figure 1 - Differential cagpadtance of a Au eledrode in
KAU(CN), solution
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Figure 2 - In-situ Raman spedra of the v(CN) band
during eledrodeposition of Au from a KAu(CN), solution
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