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Effect of F on corrosion electrochemical behavior of
copper in 5% Na,SO; solution by using electrode array
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(Key Laboratory of Modern Metallurgy and Material Processing of Shanghai,
Shanghai University, Shanghai 200072, China)

Abstract: Using self-corrosion potential polarization curve and electrochemical impedance spectrum, the effect of F on
the corrosion electrochemical behavior of copper in 5%Na,SO, solution was investigated by the electrode array and
scanning electron microscopy. The results show that F makes the current density increased, self-corrosion potential and
electrochemical impedance decreased. The addition of F leads to the variance of the self-corrosion potential increasing
from 21.07 to 28.31 and that of total impedance increasing from 1.431 to 2.107. F makes a great change on the
morphology and structure of corrosion product film, and the structure of corrosion product film on the copper surface is
transformed from uniform and compact structure to porous and uneven structure, which indicates that the presence of F
can erode a part of the corrosion product film and accelerate the localized corrosion. The corrosion of copper tends to be
inhomogeneous when F is added.
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Fig.1 Schematic diagram of electrode array: 1—Copper; 2—
Epoxy
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Fig.2 SEM images of corrosion product film on copper electrode surface: (a), (b) 5%Na,SOy; (¢), (d) 5%Na,S0,4+0.042%NaF
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Fig.3 EDS spectra of corrosion product films on copper electrode surface: (a) 5%Na,SOy; (b) 5%Na,S0,4+0.042%NaF
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Fig.4 Self-corrosion potential distribution of electrode array
in 5%Na,S0, (a) and 5%Na,SO4+0.042%NaF (b) solutions (x

and y are surface coordinates)
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Fig.5 Potential distribution percent of electrode array in
5%Na,SO4and 5%Na,SO,4+0.042%NaF solutions
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Fig.6 Polarized curves of copper electrode in 5%Na,SO,4 and
5%Na,SO4+0.042%NaF solutions
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in 5%Na,S0O, (a) and 5%Na,S0O4+0.042%NaF (b) solutions
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