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Effect of Heat Treatment on the Photoelectrocatalytic Performance
of TiO, Nanotube Array Film

ZHANG Xi', LING Yunhan®’, LIAO Lei', NIU Zhiyuan®, CHEN Shilei’, ZHAO Chenggen'
y

'College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, Guangxi, China
Department of Materials Science and Engineering, Tsinghua University, Beijing 100084, China

Abstract: Well-aligned and uniform titanium dioxide nanotube array films were fabricated in-situ on titanium substrate by electrochemical
anodic oxidation. The resulting amorphous films were crystallized and annealed at 500 °C in different atmospheres such as the oxygen, air,
argon, and hydrogen. The photoelectrocatalytic performance of the as-annealed nanotube array films was investigated using methane blue
(MB) as a target pollutant. The MB degradation kinetics met the law of first order reaction and the rate constants were 4.967, 3.127, 1.989,
and 1.625 h™ at 0.5 V bias, respectively. Electrochemical impedance spectroscopy analysis revealed that the MB degradation was governed
by the charge transfer characteristic of the nanotube. The improvement of light absorbance and excitation and the lower transfer impedance
might be critical factors for the efficient photoelectrocatalysis of TiO, array films annealed in oxygen.
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Fig. 1. XRD patterns of TiO, NT array films annealed at 500 °C in
different atmospheres. (1) As prepared; (2) Air; (3) O,; (4) Ar; (5) Ha.
NT—nanotube.
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Fig.2. SEM image of TiO, NT array films (a) and HRTEM image of a single TiO, NT (b).
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Fig. 3. UV-Vis DRS spectra of TiO, NT array films annealed at 500

°C in different atmospheres.
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Fig. 4. The open circuit potential in NaCl solution (0.1 mol/L) (a)
and the photocurrent transients at a constant voltage in MB solution
(10 mg/L) (b) of TiO, NT array films annealed in different atmos-
pheres. MB—methylene blue.
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Fig. 5. UV-Vis spectra of MB degradation catalyzed by TiO, NT
array film annealed in O,.
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Fig. 6. Efficiency curves (a) and kinetic curves (b) of MB degrada-

tion catalyzed by TiO, NT array films annealed in O, (a) and different
atmospheres (b).
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Fig. 7. The Nyquist plots of TiO, NT films annealed in different
atmospheres at 0.5 V bias in dark (a) and under illumination (b).
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