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KINETICS OF CATHODIC OXYGEN REDUCTION
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IN SEAWATER ENVIRONMENT
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Abstract; Cyclic voltammetry and rotating disk electrode voltammetry were used to study the kinetics
process of cathodic oxygen reduction reaction( ORR) on Q235 steel in an artificial solution simulated con-
crete pore liquor in seawater environment. The resulis show that the ORR in 0.02 mol/L Ca( OH), solu-
tion was a two-electron reaction companying with that O, reduced to HO, , which was controlled by a
mixed process of charge transfer and mass transport, at the potentials of the beginning of ORR. Thereafter
it was a four-electron reaction controlled by mass transport process, therewith O, reduced to OH " at the
much negative potentials. The half-wave potential of the ORR in 0. 02 mol/L. Ca(OH), +3. 5% NaCl so-
lution was much positive than that in 0.02 M Ca( OH), solution,the ORR in the former solution was a
four-electron reaction with the final reaction product OH ™.
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Fig. 1 Cyclic voltammograms on Q235 steel electrode in solutions
of 0. 02 mol/L Ca(OH),(a)and 0. 02 mol/L Ca(OH),
+3.5% NaCl(b) saturated with N, and O, by a scan rate

of 100 mV/s
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Fig. 2 Voltammograms on rotating Q235 steel disk electrode in
0. 02 mol/L Ca(OH),(a)and 0.02 mol/L Ca(OH), +
3.5% NaCl(b)saturated with N, and O, by a scan rate of
10 mV/s
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Fig. 3 Koutecky-Levich plots for Q235 steel electrode in O, - at-
urated 0. 02 mol/L Ca(OH), (a) and 0.02 mol/L Ca
(OH), +3.5% NaCl(b)solutions at different potentials.
Lines a and b( dash lines) correspond to theoretical slops
calculated for assuming two-electron and four-electron re-

action process, respectively. Data obtained from Fig. 2.
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