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Effect of the Concentration of Non-Cyanide Silver Plating Solution on the
Electroplating Mechanism, Bath and Coating Performance
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2. Jiaxing Ruize Surface Finishing Technology Co. , Ltd. , Jiaxing 314001, China)

Abstract: During the electroplating process, the concentration of the plating solution may change due
to the water evaporation or the replenishment of the mother liquor. Therefore, the study of the concen-
tration effect on the electroplating process is of great guiding significance. In this paper, cyclic voltam-
metry (CV) and chronoamperometry (CA) were used to investigate the nucleation mechanism of silver
deposition at different concentrations of the cyanide-free silver plating solutions (The Ag content ranges
from 7.1 to 19.1 g-L™"). The microstructure of the coating was characterized by a stereomicroscope with
extended depth of focus and an atomic force microscope (AFM) as well. The performance test of the
bath showed that the current efficiency was close to 100%, the dispersing power was about 80%, and
the time of replacement reaction was prolonged with the decrease of the concentration. The comparison
of the coating properties at different concentrations includes whiteness, hardness and glossiness. It
showed that hardness varied little with the solution concentration, whereas whiteness and glossiness de-
crease with decreasing the concentration. With systematical study of the bath solution at different tem-

perature and current density, an ideal working condition of the process was determined.
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Fig.1 CVy curves of the silver plating solutions with different concentration at different scanning rate
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Fig.2 Chronoamperometric responses of silver plating bath with different concentration at different step potentials
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Fig.3 Normalized current-time curves of silver plating in different plating bath
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