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Fig. 1 XPS survey spectra of the tinplate passivation film
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Fig. 2 Narrow scanning spectra of XPS for Cr(2ps/)
and Cr(2p,,;) on natural surface
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Fig. 4 Narrow scanning spectra of XPS for Cr(2ps/,)
and Cr(2p,,;) on defective surface
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Fig. 5 Narrow scanning spectra of XPS for Cr(2p;,,)

and Cr(2p;,) on defective surface
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Table 1 Element concentration of passivation film( %)

Element O Sn Cr

73.13 16. 66 10. 21
81. 44 11.79 6.77
70.15  26.15 3.75
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XPS Analysis of Chromium Element in Chromate Passivation Film
Formed on Tinplate in Different Surface State
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Abstract X-ray photoelectron spectroscopy (XPS) was used to investigate the content and chemical valence of chromium ele-
ment, and the content of compounds in chromate passive film formed on commercial tinplate via a cathodic electrolytical treat-
ment. The effect of the content and chemical valence for different surface state was studied by using ultrasonic process. From the
results, it was shown that there existed Cr, O and Sn in the passivation film. The chromium element in the film was mainly in
the forms of Cr(OH)3, Cr;O;, and Cr in the natural surface. The Cr(V]) changed to lower value in the process of cathodic elec-
trolytical treatment. A small quantity of Cr(V]) was found in the defective surface besides Cr(OH); and Cr,O;. The content of
chromium element in the defective surface was lower than that in the natural surface. When ultrasonic process was added, the
content of chromium element in the defective surface was obviously lower than that when no ultrasonic process was added. When
ultrasonic process was used, the small quantity of Cr('V]) originally adsorbed on the defective surface disappeared because of the

strong elution produced by ultrasonic.
Keywords Tinplate; Chromate passivation film; X-ray photoelectron spectroscopy (XPS); Ultrasonic
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