Selective dissolution of Brass in Salt Water

The dezincification of brass is a problem of considerable
industrial importance. The process occurs by selective
dissolution of zinc which is the active component of the alloy
leaving behind a highly defective surface layer which is enriched
in copper which is the noble component). It leads to deterioration
of the surface and mechanical properties of the alloy. The
mechanisms involved in this process are different and more
complex than those encountered in the dissolution of pure
metals(1-3).Thus in addition to its industrial importance, the
selective dissolution of alloys poses several questions of basic
academic significance(4-11).

This work aims to investigate the selective dissolution
behavior of brass in salt water. Several approaches are proposed
to achieve this objective, i.e. measurement of the polarization
curves and the electrochemical impedance spectra of the
alloy/electrolyte interface and measurement of the concentrations
of the Zn and Cu ions in the electrolyte and calculation of the
dezincification factor under various conditions.

The extent of dezincification can be determined by calculating the
dezincification factor, Z, which is given by (2,5):

Z= [Zn" ) %
[Cu++]/xCu
W

where [Zn**] and [Cu**] are the molar concentrations of the
respective ions in solution while yzn and xcu are the mole fractions
of the respective components in the alloy. The factor Z may also
be expressed in terms of the partial currents of dissolution of the
respective components (2). A value of Z > 1 indicates that the
active component dissolves preferentially although the more noble
component is also dissolving. Note that Z varies with potential,
time and compositions of the alloy and electrolyte.

Results and Discussion

We have performed extensive measurements, in buffered media of
pH 6, on commercial alpha brass electrodes which have been
homogenized at 873K in vacuum. In addition to measurements of
the polarization curves and the electrochemical impedance
diagrams of the interface, we monitored the concentration of both
Cu and Zn ions in the electrolyte as functions of time, chloride
concentration and potential. From these transients, one can
determine the partial currents for the dissolution of the individual
components of the alloy, which cannot be directly measured.
These can be used to calculate the extents of dezincification
under various conditions and to construct the polarization curves
of each component in the alloy.

Fig. 1 illustrates the polarization curves obtained in presence of
increasing concentration of chloride ions, from left to right.
Clearly the concentration of chloride has a significant effect on
the shape of the polarization curve. The impedance spectra were
measured at various times and under various conditions. An
illustrative example of the Nyquist plots is shown in Fig.2.0n the
other hand,Fig.3 illustrates the variation of the charge passed
with time for a brass electrode polarized at 60 mV(Ag/AgCl) in
0.58 M NaCl of pH 6.The slope of the strait line is the partial

current for each component.
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Fig.1 Illustration of the polarization curves of brass in presence of
various concentrations of chloride ion, see text.

HYBUIST-Diag. { [mpedance) :

Fig.2;Nyquist plots of the brass interface at various times, see
text.

Fig.3:Variation with time of the charge(amount of metal ions)
passed from the brass surface, see text.



	rs: 


