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Investigation of Electrochemical Behaviour of Passive Film
Formed on 304 Stainless Steel in Nitric Acid Solutions

Abstract

In this study, electrochemical behaviour of passive film formed on 304 stainless steel in
nitric acid solutions was investigated by using potentiodynamic polarization,
electrochemical impedance spectroscopy (EIS) and Mott-Schottky analyses.
Potentiodynamic polarization curves suggested that 304 stainless steel showed excellent
passive behaviour in nitric acid solutions. Also, potentiodynamic polarization results
indicated that the corrosion current density increases with an increase in solution
concentration. EIS results showed that the best electrical equivalent circuit presents two
time constants: The first time constant can be correlated with the charge transfer process
and the second time constant has been associated with the passive film. Also, EIS results
showed that passive film and charge transfer resistance and therefore polarization
resistance decrease with an increase in solution concentration. Mott—Schottky analysis
revealed that the passive films behave as n-type and p-type semiconductors at potentials
below and above the flat band potential, respectively. Also, Mott—Schottky analysis
indicated that the donor and acceptor densities are in the range 10** cm™ and increased
with solution concentration.

Keywords: Stainless steel; Concentration; Potentiodynamic polarization; Mott-Schottky.
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