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Formation of corrosion resistant surface on metals by means of metal cation
assisted restoration of passive films
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Corrosion protection of materials in aqueous environments is important for
reducing of metal resource and carbon dioxide emission. A novel corrosion protection method for
metallic materials using trace amounts of metal cations in the environments was studied. Zinc ions
were found to be effective corrosion inhibitors in alloys. It was found that the formation of zinc
ion-supplying layer by electroplating and low temperature and short-time heat treatments can inhibit

corrosion of steels more effectively than the only zinc plating. The metal cations increase the
corrosion inhibition ability of traditionally used corrosion inhibitors several-fold. The corrosion
inhibition mechanism of metal cations derived from surface analysis was confirmed by
first-principles calculations (computer simulation).
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