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Effects of accelerating agents on morphology and corrosion resistance of
zinc-calcium phosphating films on building structural steel
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Abstract: Different zinc-calcium phosphating films were prepared on the surface of building structural
steel by adding sodium molybdate, lanthanum nitrate and their combination as accelerating agents to
the basic phosphating solution containing nitrate. The effect of accelerating agents on the morphology,
composition and corrosion resistance of different phosphating films was studied. The results showed that
sodium molybdate, lanthanum nitrate and their combination as accelerating agents could promote crys-
tallization densification and thus improve the corrosion resistance of phosphating films. Especially the
combination of sodium molybdate and lanthanum nitrate as accelerating agents can obviously improve
the morphology of phosphating films, and therefore the phosphating film has good corrosion resistance.
The capacitive reactance arc radius was the largest, the charge transfer resistance and impedance at low
frequency reached 2.476 kQ-cm’ and 2.147 kQ-cm’ respectively, and the discoloration time of droplet
on the surface of phosphating film reached 165 s. Lanthanum nitrate used as accelerating agents has no
effect on the composition of phosphating film, while sodium molybdate and the combination of sodium

molybdate and lanthanum nitrate used as accelerating agents have some effect on the composition of
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phosphating film. The zinc-calcium phosphating film obtained using the basic phosphating solution con-

taining nitrate sodium molybdate and lanthanum nitrate was more suitable for anti-corrosion protection

of building structural steel.
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Fig.1 Morphology of different zinc-calcium phosphating films
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Tab.1 Components of different zinc-calcium phosphating

films
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Fig.2 Electrochemical impedance spectra of different zinc-calcium phosphating films in 3.5 wt.% NaCl solution
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