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Abstract

Neutral Zinc Electroplating(NZE) utilizing the electrolyte of pH 6 to 8 has advantages in
waste treatment and the protection of equipment. NZE is beneficially used in chromating treat-
ment, but the limiting current density and the current efficiency are low. Therefore this study is in-
vestigated to analyse the characteristics of NZE and to obtain high current density and current ef-

ficiency.

The deposition potential of zinc in the NZE bath is about 110mV, which is lower than acidic
bath. The current density possibily increases up to 60A/dmi in lower complexing agent content and
pH 6. More than 90% of cathodic current efficiency was obtained in NZE bath. The NZE morphol-
ogy shows smaller grains than acidic bath. The addition of 4mé/] second brightener gives finer mor-
phology. As pH becomes higher, (002) plan decreases and (100), (101) and (110) planes increase
in the no additives solution.
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Table 1. Composition of baths used
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Baths A B C D E F
Zinc chloride 0.3mol/1"| 0.3mol/1 0.3mol/1 0.3mol/1 0.3mol/1 0.3mol/1
Potassium chloride 0.8mol/1 0.8mol/1 0.8mol/1 0.8mol/1 0.8mol/1 0.8mol/1
Complexing agent 0.8mol/1 0.8mol/1 0.4mol/1 0.4mol/1 0.8mol/1 0.4mol/1
Boric acid — '0.8mol/1 - 0.8mol/1 0.8mol/1 0.8mol/1
Brightener 1(BTR1) — 0.1vol.% - 0.1vol.% 0.1vol.% 0.1vol. %
Brightener 2(BTR2) — 0.4vol. % — 0.4vol. % — —
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Fig. 1. Schematic diagram of electroplating appara-
tus.
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Fig. 2 Effect of bath composition on current effi-
ciency and surface appearance. (A, B pH 7,

C, D pH 6)
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Fig. 3 Limiting current density for various neutral
zinc baths. (A, BpH 7, C, D pH 6)
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Fig. 6 Effect of current density on current effi-

ciency and surface appearance of zinc de-
posited from additive-free bath. (pH 6)
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Fig. 10 Textures of zinc deposited from a neutral

additive-free bath. (pH 6)
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