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A Study on the Effects of Anion Additives on the Initiation
and Growth of the Pit formed on Pure Aluminium in
Chloride-Containing Solution
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The effects of the anion additives NOs and SOs on the initiation and
growth of the pit formed on pure aluminium (Al) were investigated in
chloride-containing solution using potentiodynamic polarization experiment,
scanning electron microscopy (SEM) and X-ray photoelectron spectroscopy
(XPS). The three kinds of the solutions 0.IM NaCl, 0.IM NaCl + 0.IM
NaNQOs and 0.IM NaCl + 0.IM Na:SOs, were employed in this study. From
the potentiodynamic polarizétion curves obtained from the Al specimen, the
pitting potential was observed to be -0.68 Vsce in 0.IM NaCl solution and it
shifted to more positive values of -0.31 Vsce and -0.23 Vscg by the addition
of NO; and SO4 ions to NaCl solution, respectively. The density and
morphology of the pits initiated under anodic polarization, were examined
using SEM. Furthermore, cross-sectional view of a pit, artificially made by
drilling the hole of 3 mm diameter and 4 mm depth .into the specimen,
revealed that the morphology of the growing pit changes with various
immersion time by adding NOs; and SO ions to NaCl solution. The
compositions of passive film formed at pit wall or bottom in the three kinds
of the- solutions were well analyzed from the measured XPS spectra. Based
upon the experimental results, the morphological change of the growing pit
through pure Al in NOi and SO ions—containing NaCl solution was
discussed in terms of preferential growth in lateral or downward direction due

to the competition between the growth and disruption of the pit.
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