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A Study on the Effect of Solution Temperature on
Alloy 600 Passivity in Thiosulfate Solution
Using Abrading Electrode Technique
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The passivity of surface oxide film on alloy 600 was investigated in
aqueous 0.1 M Naz5:03 solution as a function of solution temperature (T)
using potentiodynamic polarization experiment, abrading electrode technique
and ac-impedance spectroscopy. The potentiodynamic polarization curves
showed that the corrosion rate was enhanced as Ts increased from 25° to
200°C. For the in-situ study on the repassivation kinetics of alloy 600 at
elevated Ts, a new abrading electrode apparatus was specially designed. The
logarithmic representation of current transients obtained from the in-situ
abrading electrode revealed that the bare surface of alloy 600 exposed to the
solutions with elevated Ts is hardly repassivated. This is attributable to the
retardation of the formation of passivating oxide film with many defects
acting as easy paths for the charge transfer at elevated T.. From the lowered
oxide film resistance value at elevated T, it is inferred that the passive film
is locally collapsed due to the formation of many defects in the film. Based
upon the experimental findings, the passivity of alloy 600 was discussed in
terms of the fraction of defects formed in the film at elevated T..
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