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Table 1 Bath composition and conditions of electroplating plating and after-treatment
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M ethods of

zine plating

Sulfate
Cyanide

Zincate

Double Zinc

layer

ZnS0,4 TH,0 240 g/ L, NaS0, 100 g/L, pH= 1.0~ 1.2, 0= 60 C, J,= 15 A/ dm?
Zn0 40 g/ L, Zn(CN), 100 g/L, NaOH 75 g/L, Na,S1g/L, 20 C, Ji= 2 A/ dm®
Zn0 10 g/ L, NaOH 100 g/ L, Citronellol 0.1 ¢g/L, EDTA 0.5 ¢/L, DE brighter 5g/L, 0= 35 C,

Ji= 2A/ dm?
Sulfate bath for bottom layer, contains Pb** 20 mg/ L

Sulfate bath for top layer, dosn’t contain Ph**

Acid liquid wash

Wash by 10% boratofluoric acid

M ethods of
colloid Hot water wash Immersed in 80 C hot water for 10s
destraying Sand paper polish Water wash after 1200# sand paper polishing
Clear bright Cr05200¢/L, BaCO36¢/L, t=30s, 0=25C
Methods of  Blue clear bright CrO3200g/L, BaCO3 6g/L, HNO3; 5mL/L, NaF2g/L, t= 30s, 0= 25 C

passivation

Clear bright

( contains lead)

Cr03200 g/ L, BaCO; 6 ¢/L, Ph* 20mg/L, t= 30s, 0= 25C
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Table 2 Effect of electroplating technology

on black patina

Black patina

No. Type of zine plating baths exists ox mot
1 Sulfate bath contains lead Yes
2 Cyanide bath containing lead No
3 Zincate bath containing lead No
4 Double Zinc layer plating containing lead Yes
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Table 3 Results of interface

electrophoresis experiment

Initiate interface Terminal interface Distance
height/ mm height/ mm of interface

Species ; Charge
removing
Cathode Anode Cathode Anode / mm
PbSO4 110 110 106 142 18 +
SrS04 110 110 113 103 5 -
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Table 4 Effect of passivation on black patina

Method of Lead exists in Time of Black patina
passivation zinc bath or not cultivation/h  exist or not
Clear bright
(no lead) Yes 5 Yes
Clear bright
(no lead) No 3 Na
Clear bright
( contains lead) No 3 Te
Blue clear bright Yes 5 No

(no lead)
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Mechanism of black patina on electrogalvanized steel sheets

LI Ning, ZHOU Derui, LI Deyu
(Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, P.R. China)

[ Abstract] On the basis of finding that lead is the vital factor to bring patina on galvanized steel sheets, two hypothesizes, colloid film
of lead sulfate and the codeposition of zinc and lead, were employed. The experiments were carried out on the T yndall phenomenon in
zine sulfate solution, the electrophoresis on interface, chromate treatment parameters, the cleaning after electroplating and the forma-
tion of black patina in high humidity to clarify the form of lead existing in bath, plating and chromate film.

It is found that the colloidal PbSOy in bath is adsorbed on the surface plating during electrolysis and gathered in the outer film of
passivated zinc plate. It is proved that the adsorption of lead sulfate colloid on plate accelerates the generation of black patina, and the

elimination of colloidal lead sulphate before or after passivation will prevent from black patina.
[ Key words] black patina; galvanization; lead sulfate colloid
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