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The Electrochemical Characteristics and Microstructure Analysis of
Titanium Oxide
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ABSTRACT

The aim of this research is to investigate the electrochemical behavior of TiO2 which was
obtained from different pickling methods of £\-Ti and then oxidized at 350 as well as 750¢J. The
RCE electrode was made from pure titanium and titanium oxide was used in all experiments.
Anodic polarization and AC impedance test of the RCE were carried out in 1 M H2SO4 solution;
furthermore, SEM, EDS, and XRD were used to observe and analyze the interfacial microstructure
of pure titanium and titanium oxide. From the results, the anodic passive current decreased with
increasing the oxidation temperature of £\-Ti. The similar results were also achieved with AC
impedance test polarized in the passive potential, the higher oxidation temperature and the lower
the charge-transfer resistance (Rct). The width of the surface crack enlarged as the oxidation
temperature was raised, but the passive dissolution rate increased with increasing the surface-
crack width. The XRD results show that TiO2 structure could be unstable anatase or stable rutile
at different oxidation temperatures. Besides, the oxides may have different color when TiO2 was
constructed in different valence bond.
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Table 1. The color variation of the titanium oxide

obtained from pure titanium oxidized at

different temperatures.

SABEA A [FISE LR R BE - AR Bt

Temp. ('C) Color Phase
350°C Gray Ti-Titanium
450°C Yellow Ti-Titanium
550°C Blue Rutile-TiO,
650°C Gray Rutile-TiO,
750°C Gray Rutile-TiO,
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Fig.1  The schematic construction of the

electrochemical test.
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Fig.2  The SEM-micrograph of the titanium oxidized
at different temperatures.
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Fig.3 The EDS analysis of titanium oxidized at

different temperatures.
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4. Kk 750°C Atk s XRD 3R
Fig.4 The XRD analysis of the surfaces of titanium
and titanium oxide (oxidation at 750°C).
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Fig.5 Anodic polarization curves of titanium and

titanium oxide oxidized at different temperatures

(testing electrolyte: 1M H,SO, + Ethanol).
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Fig. 6 Nyquist plot of AC impedance test polarized
in the passive potential of titanium and

titanium oxide.

(b) 750°C4AfkEL
The SEM-micrograph of titanium oxide (oxidized at 750°C).
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Fig. 8. The surface morphology of titanium oxide

after AC impedance tested polarized in the

passive potential.
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Fig. 7  The equivalent circuit plot of titanium oxide.
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