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Synopsis :

The anodic and cathodic polarization behavior of Fe and Fe-0.3%Cu has been
investigated in 0.5M (H2S04+Na2S04) solutions by means of potentiostatic polarization
method. 0.3%Cu contained in Fe was found to increase both the anodic and cathodic
overvoltage remarkably. The reaction rate equations for the anodic dissolution and the
cathodic reduction on Fe-0.3%Cu were determined from the results of the measurement
of the steady state polarization curves. The anodic and cathodic Tafel slopes and pH
dependencies of each reaction rate for Fe-0.3%Cu were almost coincident with those for
pure Fe, and heats of activation for cathodic reactions on pure Fe and Fe-0.3%Cu are
12kcal/mol and 11.5kecal/mol, respectively. This coincidence of these values suggests that
the anodic dissolution and the cathodic reduction for pure Fe and Fe-0.3%Cu should be
based on the same mechanism. The decrease in corrosion rate by small additions of Cu
to Fe may be explained by the decrease in number of reaction sites for the both reactions.
Dark gray substance was found loosely adherent to the corroded surface in the case of
Fe-0.3%Cu, absent in the case of pure Fe, which was confirmed to consist of certain

amorphous substance and a small amount of Cu2S.
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Synopsis :

The anodic and cathodic polarization behavior of Fe and Fe—0.3% Cu has been investigated
in 0.5 M (H,30,+4Na,5C,) solutions by means of potentiostatic polarization methed.

0.3% Cu contained in Fe was found to increase both the anodic and cathodic overvoltage
remarkably. The reaction rate equations for the anodic dissolution and the cathodic reduction on
Fe—03% Cu were determined from the results of the measurement of the steady state polarization
curves. The anodic and ccthodic Tatel slopes and pH dependencies of each reaction rate for Fe—0.3%
Cu were almost coincident with those for pure Fe, and heats of activation for cathodic reactions on
pure Fe and Fe—0.3% Cu are 12 kcal/mol and 11.5 kcal/mol, respectively. This coincidence of these
values suggests that the snodic discolution and the cathedic reduction for pure Fe and Fe—0.3% Cu
should be based on the rame mechanism. The decrease in corrosion rate by small additiens of Cu to
Fe may be explained by the decrease in number of reaction sites for the both reactions.

Dark gray substance was found loosely adherent to the corroded surface in the case of Fe—

0.3% Cu, absent in the case of pure Fe, which was confirmed to consist of certain amorphous sub-

stance and a =mall emcunt of Cu,S5.
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Fig.4 Anodic and cathodic polarization curves of
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Table 2 Anodic and cathodic Tafel slopes obtained

from Fig.3
| Pure Fe Fe—0.3% Cu
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Tafel slope
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Fig.15 X-ray diffraction pattern of corrosion
products on Fe-0. 3%Cu in 0. 5 M H,SO, solution
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