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Abstract

The non-uniform corrosion of iron in 0. M NaCl solu on was inves gated through cyclic
anodic polarization, electrochemical impedance spectroscopy (EIS), Tafel plots,
chronoamperometry and optical microscopy methods. Polarization curves conducted under
oxygenated conditions, revealed the risk of localized damage, as the result of chloride
interaction with the pseudo-passive layer formed upon the metal surface. Moreover, by
creation of metastable pits, the anodic current increases abruptly. EIS spectra plotted at
different dc-voltages exhibited a facilitation in charge transfer with potential increase, by
boosting the electric field and raising the chloride surface coverage. The dynamic pit
formation and surface repassivation cause a positive inductive loop being appeared in the
Nyquist diagrams. The loop however alters to its negative form, by pit growth. The
accumulation of corrosion products on the mouth of pits has also been recognized as a
vertical line emerging at low frequencies and interpreted through a circuit of dielectric in
series with a resistor. Chronoamperometry measurements at different anodic potentials
showed that the raising of current was slow at initial stages, but accelerated with pit growth.
A linear correlation was observed between incubation time and potential data. The time
needed for creation of the first pit (metastable) was theoretically anticipated. For solutions
purged by nitrogen, the metal became passivated by cathodic scan. The observations were
justified through the possibility of nitrided iron formation, resulting from the dissociative
chemisorption and nitrogen reaction with iron surface.

Keywords: Non-uniform corrosion, Oxygen and Nitrogen effects, Nitrided iron,
Chronoamperometry, Cyclic Anodic polarization.
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