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Electrochemical properties of TiO, nanotube arrays prepared by
anodic oxidation on titanium substrate
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Abstract: The self-organized TiO, nanotube arrays were prepared in 0.5% (mass fraction) NH4F/glycerol by method of
anodic oxidation of a pure titanium sheet at a constant potential. The electrodes of TiO, nanotube arrays were
characterized by means of cyclic voltammetry (CV), FTIR, SEM, electron paramagnetic resonance spectrometer (EPR)
and UV-vis spectroscopy measurement. The results show that two photoelectrochemical processes can be observed in the
TiO, nanotube arrays electrode. The minimum electrochemical excitation energy of TiO, electrodes calculated is
AEoy.on=>1.643 'V, the corresponding excitation irradiance wavelength A<<853 nm. Based on the experiment, the
mechanism was proposed on the base of these two photoelectrochemical processes. The results show that the changes of
photoelectrochemical properties are related with the appearance of surface free hydroxyl when titanium ion produces on
the film.
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Fig.1 FESEM images of TiO, nanotubes by anodic oxidation
in 0.5% NH4F glycerin at 20 V for 20 h: (a) Top; (b) Cross-
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Fig.2 Morphologies of surface(a) and cross-section(b) of tube
arrays after heat treatment at 450 ‘C
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Fig.3 XRD pattern of TiO, nanotube arrays annealed at
450 C
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Fig.4 UV-vis pattern of TiO, nanotube arrays
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Fig.5 Cyclic voltammetric curves of TiO, nanotube arrays

electrode in 3.5% NaCl solution (Scanning rate 5 mV/s)
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Fig.6 EPR patterns of TiO, nanotube arrays
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Fig.7 FTIR spectrum of TiO, nanotube arrays
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