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Measurement of the Corrosion Rate of Aluminium in
NaCl Solution by the pH-static Method

Takashi MOROZUMI

Abstract

The corrosion rate of aluminium was determined in a H,-saturated sodium chloride
solution at 70°C by using the pH-static method. In contrast to the case of pure iron
which was described in the previous report, a calibration for the hydrolysis of dissolved
aluminium was required in accordance with the pH of solution for an estimation of the
corrosion rate from the pH-stat current. The corrected rate of corrosion in 0.5N NaCl
is given by the following equations,

log Zeorr = 2.00—0.74pH at pH lower than 5,

log Zeorr = —9.384+pH at pH higher than 8.
and in saturated NaCl solution,

log Zeorr = 2.98—pH at pH lower than 5,

log Zeorr = —9.70+4-pH at pH higher than 8,
where Zeorr is the corrosion rate given in mA/cm?

From the results of hydrolysis measurement, the predominant species of dissolved
aluminium were postulated to be AP* in acidic, Al (OH); in neutral and Al (OH),” in
alkaline solutions respectively. :
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Fig. 1 Transient response of pH-stat in the presence of aluminium
corrosion specimen.
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Fig. 2. Degree of hydrolysis of dissolved aluminium
as a function of pH.
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Fig. 3. Corrosion rate of aluminium as a function of pH,
O® 25, o~ 2024, X 6061,
s—eme BN NaCl, wm=== saturated NaCl,
""""""" diffusion limiting current of H' ion?,
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