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ABSTRACT

Attempts have been made to clarify polarization behavior and to estimate
corrosion rates and electrochemical parameters of aluminum and its alloys in
nitric acid (HNOs3) solution and phosphoric acid (HsPO4) solution which are often
used in the surface treatment of aluminum. The electrochemical parameters and
corrosion rates were calculated by using the differential polarization method
(DPM). It is shown that the dissolution of aluminum 1050 in nitric acid solution
behaves in the fast system. The corrosion rate of 0.25 mA cm 2 obtained from the
corrosion mass loss roughly corresponded to the corrosion current density of
0.29 mA cm 2 calculated by DPM. The cathode reaction of aluminum dissolution
in phosphoric acid solution (298 K) behaves in the irreversible form. Transfer
coefficient of rate-determining step for hydrogen ion reduction reaction is 0.5.
The number of the charge transfer is 1. The current density calculated by DPM
1s 0.03 mA cm~2, which roughly coincided with the corrosion rate of 0.04 mA cm—2
from the corrosion weight loss. Polarization resistance-current density curve in
phosphoric acid solution at 303 K, 313K, 323K and 333K have been analyzed.
The rate-determining step for hydrogen ion reduction reaction at 303 K and 313
K is H*+e~—Haa. The corrosion rates are 0.28 mA cm~2 and 0.30 mA cm~2,
respectively. Corrosion rates estimated by the DPM are roughly corresponding
to the values 0.30 mA cm~2, 0.33 mA cm~2 which obtained from corrosion mass
loss. Dissolution of aluminum at 323 K and 333 K of solution temperatures are
categorized to electrochemical reaction of the fast system. And the estimated
corrosion current densities are 0.3 mA cm~2 and 0.8 mA cm~2 respectively.
Corrosion rates of aluminum in phosphoric acid solution, nitric solution, and
phosphoric acid solution at various temperatures can be estimated by using

DPM.
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