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ABSRTACT. The chloride ion effects on corrosion and passivation of cobalt for the rotation rate of the cobalt rotating
disk electrode (Co-RDE) were investigated in bicarbonate buffer solution. The influence on the rotation rate of Co-RDE
for the corrosion of cobalt can be explained with Levich equation and the breakdown of cobalt passivation was influ-
enced on the chloride ion. Using mixed potential theory, we found out that the increase of rotation rate is related to the
positive shift of the corrosion potential under the convective diffusion. The cobalt anodic dissolution in Tafel region and
the hydrogen evolution in reduction reaction can be explained by charge and mass transfer.
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Fig. 1. Potentiodynamic curves for the different rotation rate
of Co-RDE in 0.10 M bicarbonate buffer (pH=8.70. dE/dt
=5mVJ/s).
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Fig. 2. The Co-RDE anodic peak current density in the dif-
ferent rotation rate.
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Fig. 3. Tafel plot for the Co-RDE in 0.10 M bicarbonate

buffer (pH=8.70) at ®=0 rpm. (dE/dt=SmV/s). Inset show

the Tafel plot for the different rotation rate of Co-RDE at
same condition.
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Fig. 4. The corrosion potential for the different rotation rate
of Co-RDE in 0.10 M bicarbonate butfer.
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Table 1. Electrochemical parameters obtained from Tafel plots and linear polarization curve of Co-RDE in bicarbonate buffer

solution. (pH = 8.70).

o, rpm Tpeak, MA/cm’ Ecorr, Volts Teom LA/cm? R,, kQcm’

0 0.132 -0.728 6.9 3.74
100 0.19 -0.621 19.3 1.34
250 0.292 -0.576 279 0.933
500 0.385 -0.56 42 0.622
1000 0.459 -0.521 133 0.159
1500 0.497 -0.51 195 0.132
2000 0.512 -0.516 179 0.145
2500 0.546 -0.516 214 0.122
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Fig. 5. The corrosion current and polarization resistance for
different rotation rate of Co-RDE in 0.10 M bicarbonate
buffer.
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Fig. 7. Linear polarization curves for the Co-RDE in 0.10 M
bicarbonate buffer solution with the different NaCl concen-
trations at pH=8.70. (the rotation rate of Co-RDE(®)=1000
rpm, dE/dt=5mV/s.)
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Table 2. Electrochemical parameters obtained from linear and Tafel plots of Co-RDE in bicarbonate buffer containing 0.05 M NaCl.

®, rpm Tpeak, MA/cm® Ecor, Volts Leom, LA/cm? R,, kQcm®

0 0.095 -0.689 5.6 3.71
100 0.20 -0.614 12.9 1.97
250 0.27 -0.542 20 0.83
500 0.35 -0.564 38 0.71
1000 0.45 -0.547 54.3 0.58
1500 0.52 -0.542 65.8 0.47
2500 0.61 -0.524 89.4 0.33
3500 0.69 -0.517 123 0.20
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Fig. 12. The corrosion current and polarization resistance for
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