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Trivalent chromium passivation based on zincate plating
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Abstract: The electrochemistry behavior, surface microstructure and forming process of trivalent chromium passivation
film were studied by electrochemical methods, scanning electron microscopy and X-ray photoelectron spectroscopy. The
trivalent chromium passivation film based on zincate plating obtained has compact structure with no obvious crack, and
excellent anticorrosion performance. Different compositions are detected from the surface to inner film, the surface
mainly contains Cr,O3-Cr(OH);-ZnO compound, the inner (10-30 nm to surface) composes of Cr,O3;-ZnO-Zn.The
forming process of passivation film possibly consists of four steps which are zinc dissolution, basic area appearance,
gelatiniform film forming and converting to passivation film.
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5%NaCl; (b) 3%NaOH
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Table 1  Corrosion parameters of zincate plating and

passivation film

Zincate plating and

Solution passivation film Peorr 'V Joon/ (Am’?)
5%NaCl Zincate plating —1.090 61.70
5%NaCl Chromate -1.071 4.425
5%NaCl Trivalent chromium  —1.043 1.979
3%NaOH  Zincate plating -1.431 10.36
3%NaOH Chromate -1.418 4.072
3%NaOH Trivalent chromium  —1.314 2.986
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Fig.2 SEM images of passivation film: (a) Chromate; (b)

Trivalent chromium
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Fig.3 Typical XPS survey spectra of argon etching time for

trivalent chromium passivation film
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