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Effect of Fim-Formation Potentials on Electrochemical Behavior of 2205

Duplex Stainless Steel
Chen Xu, Yang Jiaxing, Song Bo, He Chuan
(College of Petroleum Engineering, Liaoning Shihua University , Fushun Liaoning 113001, China)

Abstract:  Corrosion resistance of stainless steel is closely related to the formation conditions of passivation film. The effects of
film-formation potentials on the characteristics and electronic structure of passivation films on 2205 duplex stainless steel surface in
3.5% NaCl solution were explored by potentiodynamic polarization technique, electrochemical impedance spectroscope, and Mott-
Schottky methods. The results show that with the increase in film-formation potential, the passivation film is first porous and then
becomes dense. However, under the film-formation potential of 0.90 V, the passivation film finally underwent an additional porous
structure process. With the increase of film-formation potential, donor density and acceptor density in passivation film increase,
and the formation rate of passivation film increase. However, the adsorption of erosive anion is also promoted by the increase of
film - formation potential. The defects and porosity of the outer layer of passivation film increase with the increase of potential,
which led to the increase of passivation film thickness. The compactness of the inner layer of the passivation film is the best under
the film-forming potential of 0.60 V(SCE). With the increase of the potential to 0.90 V(SCE), the inner layer oxide becomes
porous, the compactness of the passivation film degraded, and the rupture risk of the passivated film is the highest.
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