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Effect of current density, temperature and electrolyte
concentration on Composition of Zn-Ni Electrodeposits
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In the industry, galvanizing using the principle of sacrificial anode is used. Zn-Ni alloy plating
was developed as one of the measures to increase the corrosion resistance rather than pure zinc plating.
The alloy plating layer has a corrosion resistance of 4-5 times that of the pure zinc plating layer, so that
it is applied to automotive parts requiring high corrosion resistance even though the plating cost is high.
The amount of Zn-Ni alloy plating solution is a sulfuric acid bath, a chlorinated bath, an alkali bath, and
an ammonia bath. Here, the influence of the electrolytic conditions on the composition of the alloy plating
in the chloride bath was investigated. The results are explained by the cathode overvoltage and the
diffusion coefficient.

In general, as the overvoltage of the cathode increases, the concentration polarization becomes more
important than the activation polarization. The concentration polarization is determined by element diffusion
in the diffusion layer. That is, as the overvoltage of the cathode increases, the Zn content having a large
diffusion coefficient increases.
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[Fig. 2] Contents of Ni with current density at 0.1M
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[Fig. 3] Contents of Ni with current density at 0.5M
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[Fig. 4] Contents of Ni with current density at 1.0M
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[Fig. 5] Contents of Ni with temperature at 1A/dm?
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[Fig. 6] Contents of Ni with temperature at 3A/dm’
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[Fig. 7] Contents of Ni with temperature at 6A/dm’
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[Fig. 9] Contents of Ni with Ni content in the electrolyte
at 3A/dm?
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