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Effect of Citric Acid on Phase and Corrosion Resistance of Phosphating
Films on 16Mn Steel for Construction
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(Qingdao Huanghai University, Qingdao 266427, China)

Abstract: Phosphating films were prepared on 16Mn steel for construction by impregnation method
from the phosphating solution containing citric acid, and the effect of the concentration of citric acid on
the phase, morphology and corrosion resistance of phosphating films was studied. The results showed
that five phosphating films prepared by adding different concentration of citric acid had the same phase,
which was composed of Zn, (PO, ),-4H,0 and Zn,Fe (PO, ), -4H,0. However, the morphology and
corrosion resistance of five phosphating films were different. With the increase of the concentration of
citric acid from 1 g/L to 4 g/L, the surface flatness and compactness of phosphating film were gradually
improved first and then decreased, and the impedance modulus and phase angle were increased first and
then decreased. When the concentration of citric acid was 2 g/L, the phosphating film was uniform
and compact, and the impedance modulus and the maximum phase angle reached 2819 Q -cm’ and
58.4 °, respectively, which can effectively improve the corrosion resistance of 16Mn steel. However,
when the concentration of citric acid was too high, the film forming process will be inhibited and
the surface flatness and compactness of the phosphating films reduced , resulting in significantly
decline of corrosion resistance.
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Fig.1 XRD patterns of five phosphating films prepared by

adding different concentration of citric acid
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Fig.2 Morphology of the phosphating films prepared by adding different concentration of citric acid
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Fig.4 Corrosion morphology of the phosphating films
prepared by adding different concentration of

citric acid
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