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Effects of Lead in Electrolyte on the Qualities of Electrogalvanized
Steel Sheets in Sulfate Bath

Yong-Kyun Cho and Young-Geun Kim
Kwangyang Rolling Products Research Team, Technical Research Labs., POSCO
Kwangyang-shi, Cheonnam, 545-090, Korea

The presence of excessive lead in zinc sulfate electrolyte can cause problems re-
lated to surface appearance and anti-heating adhesion of zinc deposit. The solubility
of lead in standard zinc sulfate bath is about S~ 6ppm at room temperature and the
maximum weight percent of lead codeposited in zinc electroplating layer is about 0.
lwt.%. The whiteness of zinc deposit decreases straightly with increase of lead con-
centration to 40mg/l in electrolyte, while in case of more than 40ppm, it is not
changed in spite of increase of lead concentration. This is the reason why the white-
ness of zinc deposit depends directly on the amount of lead codeposited in zinc elec-
troplating layer. The anti-heating adhesion of zinc deposit is reduced with increased
lead concentration in electrolyte, the minimum heating time for adhesion failure of
deposit drastically decreases with increase of the heating temperature.

Keywords | sulfate bath, zinc electroplating, surface appearance, anti-heating adhesion,
lead.
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Table 1. Experimental conditions for electrogal-
vanizing

Bath composition Plating conditions
ZnS0,-7H,0 : 270g/1 | Current density : 100A/dm?
Na,SO, : 100g/1 pH : 1.2(by sulfuric acid)
Pb(CH,C00);+3H,0 1| Temperature : 60°C

0~0.183g/1

Flow rate : 2m/sec
Coating weight : 20g/m?
Anode : IrO, coated titanium
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Fig. 1. The concentration of Pb ion by adding Pb

in sulfate bath.
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Fig. 2. Comparision on Pb content in deposit and
the added Pb ion in electrolyte. {(A) Chioride bath
(B) Sulfate bath.
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on glossiness of deposit.
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Fig. 4. The effect of the added Pb in sulfate bath
on whiteness of deposit.
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Fig. 5. SEM micrographs of Zn coated layer with
the added lead concentration in electrolyte.
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Fig. 6. Effect of the added Pb in electrolyte on texture of zinc coating layer.
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Fig. 7. Effects of lead on anti-heating adhesion of
zinc electrodeposits.
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anti-heating adhesion of zinc electrodeposits.
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