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Table 1 Electrolyte composition and

electroplating conditions

Electrolyte composition/ (mol* L™ ")

ZnS04* TH,0 NaySO04 H,804(d=1.84 g*cm™ °)
1.087 0. 845 0. 255
Electroplating conditions
Jx/ (A*m™?%  Temperature/ C pH Time/ min
2.5 25+2 2.5 15

T2 BRI RERAR S AF
Table 2 Passivation solution composition

and operation conditions

Passivation solution/ (g*L™ ") Operation conditions

CrO; BaCO3 T emperature/ C  pH Time/ min

60 6 2512 1.3 202
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Fig. 1 Relationship between lightness difference
AL of chromated sheets without lead

and duration time ¢
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Fig. 2 Relationship between lightness difference
AL of chromated sheets with lead

and duration time ¢ "2
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Table 3 Rate constant k, intercept C and relativity coefficient r of rate equation of black patina

k C r
T emperature/ C
ky ko ks ky C, C, C; Cy 1 T2 r3 T4

40 2.215 1.702 1.201 0.572 - 0.697 - 0.496 - 0.144 0.074 0.986 0.989 0.990 0.987
50 2.543  2.257 1.589 0.914 - 0.538 - 0.617 - 0.132 - 0.036 0.993 0.989 0.987 0.992
60 3.326  3.132  2.993 0.886 - 0.559 - 0.795 - 0.514 0.052 0.995 0.990 0.994 0.992
70 4.339  3.980 4.450 1.766 -0.902 - 0.913 - 1.185 - 0.434 0.995 0.990 0.990 0.988
80 5.601 4.601 5.690 2.354 - 0.980 - 0.676 — 1.185 - 0.301 0.995 0.991 0.992 0.990
90 6.597 5.062  6.563  3.285 - 0.828 - 0.528 — 1.556 - 0.442 0.993  0.996  0.991 0.995

1 —Containing lead in solution and without illumination; 2 —Containing lead in solution with illumination; 3 —Containing no lead in solution

and without illuminating; 4 —Containing no lead in solution and with illumination
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Effects of lead and illumination on black patina of zinc plating

Li Ningl, Li De'yul, Zhou De-rui', Kurachi Mitsuo”
(1. Department of Applied Chemistry, Harbin Institute of Technology,
Harbin 150001, P. R. China;
2. Engineering Department, Kyoto University, Kyoto 606— 8283, Japan)

[ Abstract] The rates of black patina formation chromated zinc plates were studied by surface lightness difference method and hu-
midity cabinet test (HCT), under the conditions with and without illumination. Zinc plates were obtained from sulphate baths with
and without lead ion. It was found that lead ion can decrease the activation energy E , of black patina formation from about 34 kJ/ mol
to about 21 kJ/ mol, and accelerates the rate of black patina. Illumination decreases the E, by 0.5 kJ/ mol, but also decreases pre ex-
ponential factor A to a great extent, and the total effects of illumination withhold the rate of black patina.

[ Key words] sulphate zinc plating; lead ion; chromated; illumination; rate of black patina
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