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ABSTRACT. Based on the cyclic voltammograms, potentiodynamic polarizations, transient and steady state Tafel
plots and electrochemical impedence spectroscopy, we proposed the copper redox mechanism of the corrosion and pas-
sivation in artificial sea water. The copper redox mechanism showed the dependence of the concentration of oxygen in

artificial sea water and electrode potentials.
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Table 1. Composition of the artificial sea water
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Fig. 1. Typical cyclic voltammograms of copper electrode
measured in artificial sea water or 0.5 M NaCl solution under
argon atmosphere.
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Fig. 2. Cyclic voltammograms of copper electrode measured
in artificial sea water under argon or oxygen atmosphere.
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Fig. 3. Cyclic voltammograms of copper electrode measured
in artificial sea water for the different switching potential under
argon atmosphere.
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Fig. 4. Cyclic voltammograms of copper electrode measured
in artifical sea water for the different delayed time at 0.30 V
switching potential under argon atmosphere.
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Fig. 5. For a second order reaction, a graph of the reciprocal
of the current for the anodic reactivated peaks against Ty is
a straight line with slope 2 k.
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Fig. 6. Potentiodynamic polarization curves of copper elec-
trode measured in the deaerated, aerated and oxygenated
solutions of the artificial sea water.
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Fig. 7. Transient Tafel plots of copper electrode measured in
the deaerated and oxygenated solutions of the artificial sea
water.
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Fig. 8. Nyquist plots of copper electrode at the higher (-0.05
V) and the lower (-0.1 V) polarization in deaerated ASW.
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Fig. 9. Nyquist plots of copper electrode at the higher (-0.01 V)
and the lower (-0.1 V) polarization in oxygenated ASW.
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Table 2. Electrochemical parameters obtained by the equivalent circuit simulation

Eqp (atm) model Rs,ohm*cm®>  R,ohm*cm? YomS*s*/cm? o Z., ohm*cm?*s%?
-0.1V(Ar) CPE(A) 23 28 0.25 0.573 7.0
-0.05V(Ar) CPE(A) 23 5.0 0.5 0.586 0.88
-0.1V(0y) CPE(A) 2.8 21 0.08 0.623 12
-0.01V(0y) 2 semic. (B) 5.0 13(Rp1) Cn=0.61*

13(R;2) Cp=49*

*unit: mF/cm?
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