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The existence of a threshold value for the anodic
potential below which pitting corrosion does not occur is
recognized, for a given system, as one of the

characteristic features of this type of localized attack.

Fig 1 shows typical polarization curves for mild
steel in normally aerated NaCl solutions at room
temperature. Three anodic peaks are evident together with a

rather short "passive region" that extends into a breakdown

region characterized by a breakdown potential (Eb).

A potentiostatic study of the localized corrosion
of mild steel in 10-3M NaCl solutions carried out together
with Scanning Electron Microscopy (SEM) of the exposed
surfaces, demonstrated that pitting corrosion might be

initiated well below the breakdown potential.

The progression of the phenomenon with applied
potential wup to the breakdown region was followed by AC

Impedance measurements.

Up to potentials in the vicinities of -650mV(SCE)
the results indicated that a diffusion process is taking
place. When the potential is increased to -550mV the

diagrams show an undercut semicircle which has been
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Fig 1. Polarization curves for mild steel in 10-3M NaCl
solutions at room temperature, V=12.5mVe.g-1;

exposure time before polarization=10 min; A=0.70cm?.

attributed to the initiation of pitting in other systemsi1]
(see Fig 2a). SEM observations at the same potentials
confirmed the presence of pitting. However, at higher

potentials repassivation of these pits sets in [21,

When the potential approaches -250mV(SCE) pit
propagation is observed (Fig 2b). AC Impedance plots show a
semicircle that could be ascribed to charge transfer
dissolution. With further increase in polarization (Fig 2c)
the pits continue propagating and results show evidence of

a process controlled by charge transfer and diffusion.

The results point out that pitting corrosion of
mild steel occurs in the active region and that it might be
related to the atfack of sulphide inclusions as suggested
by EDAX analysis.
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Fig 2. AC Impedance diagrams and morfology of attack for
mild steel in 10-3M NaCl at -550mV(a); -250mV(b) ;

-225mV(c).

(Potentials are referred to SCE).
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In previous work (1), by using impedance measurements and zero
resistance ammetry on Fe/Fe (ACN) multilaminar cells identical to those
built by Kucera (2) and Mansfeld (3), a bilogarithmic correlation was
found between the charge transfer resistance as estimated from the
impedance spectra and time current density flowing between the two sets
of electrodes of the cell. That law was valid for drying times over
seven hours after a 1 mm thick sulphate electrolyte layer was placed
on the surface of the cell, this simulating SOz polluted atmospheres
4).

However for low drying times (K7 hours) the above mentioned
relationship was not followed, in spite of an increase in current
density with time for periods over 3 hours. In Fig.1l results of the
current density versus drying time are shown for concentrations
corresponding to 50 pg SOz/m® of air. For other concentrations of S0=

the same trends were found.
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