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Effect of Zinc Powder Morphology on Corrosion Resistance of

Inorganic Zinc Rich Coatings

LOU San’gang’ |, HE Zhihang’
(1. School of Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China;
2. Chengdu Tianhe Hongye Technology Development Co. Ltd. , Chengdu 610000, China)

Abstract: The effect to corrosion resistance of inorganic zinc-rich coating was investigated by applying Mixed zinc pow-
der as filler as well as ethyl orthosilicate hydrolysate as membrane material. The open-circuit potential ( OCP) method and
electrochemical impedance spectroscopy ( EIS) method were applied to investigate the variation of the open-circuit potential
and electrochemical impedance spectra with the variation of soak period. The results obtained by OCP method showed that the
addition of flake zinc powder could increase the corrosion resistance of the coating, and open circuit potential was more nega-
tive with the replacement ratio of flake zinc powder being 75% , and the cathode protection was lost on the 11th day of immer-
sion. The results obtained by EIS method showed that the impedance spectrum of the coating was a capacitive arc with a large
radius at the beginning of the immersion and the radius decreasesed with the increase of the amount of flake zinc powder. The
characteristic of impedance spectrum was double capacitive in the period of early immersion. The high frequency band of
Impedance spectrum had the characteristic of capacitive reactance arc in meddle and later periods, with initially increasing
and then decreasing with the soaking time, and the low frequency band had the characteristic of Warburg. The results
obtained by equivalent circuit method showed that with the extending of immersion time, the capacitance value of the coating
firstly increased and then decreased and the variation of the resistance value, however, had an opposite rule.

Key words: flake zinc powder; corrosion resistance; electrochemical impedance spectroscopy; open-circuit potential





