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Abstract: The corrosion and passivation of copper was investigated with the copper rotating disk electrode (Cu-RDE)
in borate buffer solution. It has been observed with the mixed potential theory that the corrosion potential for the
rotation rate increase under the convective diffusion condition was increased. It was suggested that the chemical inter-

mediates and product for the copper oxidation were Cu(OH),, Cu(OH),, Cu,0, Cu(OH),, and CuO.
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Fig. 1. Potentiodaynamic curves for the different rotation rate of
Cu-RDE in 0.10 M borate buffer. (pH=8.86. dE/dt=5 mV/s.)
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Fig. 2. Variation of the Cu-RDE anodic current density in the
different rotation rate. 1,;(Hl): the first anodic current density,

I,2(A): the second anodic current density, Ip(%): the current
density at Flade potential.
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Fig. 3. Koutecky-Levich plot at Flade potential. Iy: the current
density at Flade potential, I,: the kinetic current density.
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Fig. 4. Typical Tafel plots for the different rotation rate of Cu-RDE
in 0.10 M borate buffer. (pH=8.86. dE/dt=5 mV/s.)
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Fig. 5. The corrosion potential for the different rotation rate of Cu-
RDE in 0.10 M borate buffer.
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Fig. 6. The corrosion current for the different rotation rate of Cu-
RDE in 0.10 M borate buffer.
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Fig. 7. Schematic polarization curves for metal corrosion in deaerated
aqueous solution for two different mass-transfer conditions, ®; and
@,. Anodic polarization curve (A,) depends on the charge transfer
rate and cathodic polarization curve (C,) depends on the mass
transfer rate.
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Fig. 8. Schematic polarization curves for metal corrosion in deaerated
aqueous solution for two different mass-transfer conditions, @, and
@. Anodic polarization curve (A,) depends on the mass transfer
rate and cathodic polarization curve (Cy) depends on the charge
transfer rate.
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