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Process Research of Chromic acid Passivation on the Tinplate

XU Jiaojiao”
(R&D Center for Meishan of Baosteel Research Institute, Nanjing 210039, China)

Abstract: The process conditions of passivation of tinplate with chromic acid solution were studied ,
including the composition of passivation solution, cathode current density and temperature. The per-
formance of passivation film was investigated from the aspects of macro surface quality, composition
of passivation film and adhesion evaluation of paint film. The results showed that in the passivation
solution 50 g/L CrO,+0.5 g/L H,SO,, it was suitable to control the cathodic passivation current density
at 6~10 A/dm® and keep the temperature at 50 ~ 60 °C. Under these conditions, the total Cr content of
the passivation film reached more than 10 mg/m’ and the Cr(OH)./Cr,0, content ratio was 1~1.5, the
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passivation film had better adhesion and cooking resistance.
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Fig.1 Appearance of tinplate under different

passivation current density
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Tab.1 Composition of passivation films under different

current density

B/ | Cr(OH)y/ | Cr0y/ | Cr/ | Cr(VD)/| Cr(OH)y/
(A+«dm?) (at%) | (at%) | (at.%) | (at.%) Cr,0,
2 46.32 3815 | 2.02 | 14.51 1214
4 44.55 46.65 | 247 6.33 0.955
6 45.07 4785 | 1.76 5.32 0.942
8 49.82 4579 | 2.06 2.33 1.088
10 53.76 40.09 | 232 3.83 1.341
12 52.48 3539 | 224 9.89 1.480
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Tab.2 Total Cr content and adhesion of passivation

films under different current density

MR, | Mok | MEH HLf# 5 min
(A-dm?) (mg:m?) &3 R RETET /%

2 3.13 1 90

4 5.92 1 70

6 10.75 1 35

8 13.46 1 15

10 14.13 1 10

12 14.17 1 15
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(d) 60 °C (e) 70 C
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Fig.2 Appearance of tinplate at different passiv-

ation temperature
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Tab.3 Composition of passivation films at different

temperature
S/ Cr(OH)s/| Cr,04/ Cr/ Cr(VI) /| Cr(OH)y/

(at.%) (at.%) | (at.%) | (at.%) Cr,0;
30 17.68 60.39 5.22 16.72 0.293
40 45.77 42.34 5.42 6.46 1.081
50 49.82 45.79 1.16 3.23 1.088
60 46.89 44.84 2.07 6.21 1.045
70 59.29 30.81 9.40 0.49 1.419

x4 ARBETHUERHE CrERMENER
Tab.4 Total Cr content and adhesion of passivation films

at different temperature

. M Crim/ [t FLfE 5 min
R/ C Py N
(mg'm?) 377 IR TR R/ %
30 23.13 1 35
40 18.92 1 35
50 13.46 1 15
60 14.35 1 15
70 16.81 1 20
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