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ABSTRACT. The titanium oxide thin films were prepared by air oxidation and water vapor oxidation,
The electrochemical properties of the electrodes were studied in 1 M NaOH solution. The peak potentials
of oxygen reduction from cyclic voltammogram techniques were observed at around —0.9~—10V gs.
SCE and the reaction was totally irreversible process. The electrochemical properties of titanium dioxide
electrodes prepared by water vapor oxidation exhibited different from the air oxidized electrodes, but
it was similar to single crystal TiO:.. The peak potentials of oxygen reduction were observed at slightly
more positive than flat band potentials and depended on pH.
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Table 1. Electrokinetic parameters for oxygen reduction at various electrodes

. H Do, szf s

Sample Film t&l;:kness - - wn, 2°, cmls
600(A0) 1920 - 22X10°¢ 23X107¢% 041 12X107°
800(VO) 2010 24X10°% 23X10°5 042 72X107°
700(A0) 2140 21x10°% 2.2X10°% 0.42 39%X10°°
700(V0) 2430 20X10°3% 23X1073% 045 1.7X10°%
B80(AQ) 2330 23X10°8 23X10°° 045 58x10°*
80(VO) 2720 22X10°° 24X10°° 043 66X10°8
S00(AO) 2570 20X10°° 26X10°5 043 1.2X107°8
00(VO) 3020 27X107° 24X10°5 042 38X10°7
1000{A0) 1900 25X1073 24X10°% 044 52X1078
1000(VO) 3480 23X10°* 2.1X10°% 044 45X1077
Single crystal 24X10°5 23%X10°¢ 043 41x10°7

600(A0): TiO;-, electrode prepared by air oxidation of the Ti sheet at 600°C, 600(VO): Ti0,_; electrode prepared
by water vapor oxidation of the Ti sheet at 600°C, a: diffusion coefficients obtained from CV, &: diffusion

coefficients obtained from CA.
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Fig. 1. Cyclic voltammograms recorded for the 900
(VO) TiO.-, elecirode in 13 NaOH solution at a
scan rate 20 mV/sec: (a) in air saturated selution and
{b) in N. gas saturated solution.
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Fig. 2. Background compensated voltammograms re-
corded for the 90(VO) TiO,—. electrode in air satu-
rated 1M NaOH solution. Scan rate were 1} 5, 2)
10, 3) 15, 4) 20, 5) 30, 6) 50 and 7) 100 mV/s, respec-
tively.
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Fig. 3. Plots of peak current densities vs. v'Z for a
CV result as shown in Fig.2.
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Fig. 4. Plots of In,) vs. E, for a CV result as shown
in Fig.2.
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Fig. 5. Chronoamperometric curves for reduction of
oxygen in air saturated 1M NaOH solution at bias
potential — 1.1V,
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Fig. 6. Plot of {(f) vs. £ plot for a CA result as
shown in Fig. 5.
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Fig. 7. Plot of 5, vs. temperature of sample prepera-
tion at various electrodes.
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Fig. 8. pH dependance of reduction peak currents.
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Fig. 9. pH dependance of reduction peak potentials.
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