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A Study on the Electrodeposition of Zinc-Iron-Nickel
Ternary Alloy from Acidic Sulfate Solution

J. H. Lee -

Y. G. Kim

Dept. of Metallurgical Engineering, College of FEngineering,
Chonbuk National University 560-756

To figure out the behavior of zinc-iron-nickel alloy electrodeposition, this study is made

through the experiments such as galvanostatic electrolysis, potentiostatic electrolysis, measurement

of pH in the vicinity of the cathode, and the observation of structure by SEM.

The results are as follows:

1) In case of zinc-iron-nickel alloy electrodeposition, zinc show the best preference in ano-

malous codeposition among those elements.

2) The polarization curves show that zinc gets depolarized, while nickel and iron become

polarized. Polarization width of nickel is wider than that of iron.

3) The possibility of forming the film of zinc hydroxide is formed by measuring the pH value

of the surface of cathode.

4) It is found that the crystal grains of the film made in alloy bath are finer than those in single

bath, and the difference between anomalous codeposition and normal codeposition are

confirmed with the help of X-ray image.
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Metal Formula Cone. {mol/1) Metal(g/1) Metal-% of Bath
Zn  7ZnS0,-7TH,0 0.% 32.69 36. 34
Fe FeSO,7H0 0.5 27.92 31.03
Ni  NiSO,-6H,0 0.5 29.35 32.63

Sodium Acetate 0.2 mol/l

Table 2. Plating conditions for Zn-Fe-Ni alloys.

Current Density 10 A /dm?
Temperature 40T

pH 3

Amount of Charge 10° C/dm?
Anode Pt plate(l ¥ 2cm)
Cathode Cu plate(1 = 2cni)
Quiescent Bath
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Fig. 1. Effect of currmnt density on the electrodepo-
sited alloy composition and on the cathode current
efficiency for Zn-Fe-Ni alloy deposition.
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