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Pitting Corrosion of Aluminum Alloy in Chloride Solution Containing

Sulfate Ion and Sulfite Ion

Yoshiyuki Oya™*, Yukio Honkawa**, Yoichi Kojima™*

The effects of the sulfate ion and the sulfite ion on the pitting corrosion for the Al alloy in the chloride
solution were investigated by the potentiodynamic polarization measurements. If the concentrations of
the sulfate ion and the sulfite ion were equal to each other, the oxygen diffusion-limited current density
in the sulfate ion solution was higher than that in the sulfite ion solution and the hydrogen ion diffusion-
limited current density in the sulfite ion solution was higher than that in the sulfate ion solution. The
pitting potential became more noble with an increase in the sulfate ion and the sulfite ion concentration.
The open circuit potential was independent of the sulfate ion concentration and increased with the sulfite
ion concentration. These results indicated that the difference between the pitting and the open circuit
potential became larger with the sulfate ion concentration and smaller with the sulfite ion concentration.
Upon the above results, it was concluded that the sulfate acted as an inhibitor and the sulfite acted as an
accelerator.
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Table 1 Composition of the test solutions.

(ppm)
cilclgl?trrla(:i?)n Sulfate conlcentration Sulfite C?Plcentration

Cor C*%s () C* ()

10 0, 100, 400, 1000, 3000 0

10 0 0, 100, 400, 1000, 3000
100 0, 1000, 4000, 10000, 30000 0

100 0 0, 1000, 4000, 10000, 30000
1000 0, 10, 100, 1000, 10000 0
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10000 0 0, 10, 100, 1000, 10000, 40000
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Fig. 1 Influences of the sulfate concentration, C®%s ),
on (a) mass loss, average corrosion depth and (b)
maximum pit depth of 3003 in CI" + the sulfate

solutions at 298 K.
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Fig. 2 Influences of the sulfite concentration, C**%s ),
on (a) mass loss, average corrosion depth and (b)
maximum pit depth of 3003 in Cl' + the sulfite
solutions at 298 K.
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Fig. 3 Cathodic polarization curves for Pt in (a) 10 ppm

Cer + 0 -3000 ppm C"s ) and (b) 10000 ppm
Cer + 0 -100000 ppm C™®s v solutions at 298 K.
Cecr and C*% ) mean chloride and the sulfate
concentrations, respectively.
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Fig. 4 Cathodic polarization curves for Pt in (a) 10 ppm

Cer + 0 -3000 ppm C"s vy and (b) 10000 ppm

Cer + 0 -10000 ppm C*%s () solutions at 298 K.
Cecr and C*% ) mean chloride and the sulfite
concentrations, respectively.
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Fig. 5 Cathodic polarization curves for 3003 in (a) 10 ppm
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