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Corrosion of steel rebar is the serious deterioration factor of concrete structure. It is caused by due to pH
decreasing by penetration of CO, (neutralization) and penetration of chloride ions in sea water through
concrete. Galvanized steel is expected as the economical anticorrosion method for new structures.
However, effect of galvanized coating has not been clarified in concrete of high alkaline. Thus, passivation
behavior of zinc (Zn) and carbon steel (CS) was compared, and the limited conditions for depassivation
induced by chloride ions and neutralization was investigated in this study.

Passivation of Zn and CS was investigated by electrochemical measurements and analysis of corrosion
products in mortar and Ca(OH); solution of pH 12.5. CS was passivated immediately after immersion,
whereas Zn was passivated after active state. The passivation of Zn in concrete was caused by
Ca(Zn(OH)z3)2-2H20 (CHZ) films. In mortar with chloride ions, Zn and CS was able to be passive under 0.3
M Cl . Zn was covered with less protective Zns(OH)sCl,+ H20 above 0.5 M CI .

Non-destructive method of pH measurement was established using Ir oxide electrodes treated thermal
oxidation. In the simulated environment of neutralized concrete, depassivation behavior was investigated
from the charge transfer impedance Rc: obtained by electrochemical impedance spectroscopy during pH
measurement applied Ir oxide electrode for the first time. CS lost surface protection at pH 11-1 regardless
of CI~ concentration. Zn was covered wih ZnO after CHZ films was broken below pH 11 and had higher
protective than CS by ZnO formation. The less protective Zns(OH)sClz+H2O was formed in mortar with
0.5 MCI~ below pH 11.

Finally, passivation and depassivation mechanism of Zn was elucidated. Moreover, it is found that
protection of Zn was higher than that of CS in the neutralization region under pH 11, and lower than that of
CS above 0.3 MCI .
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