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Formation Mechanism of Highly Ordered TiO, Nanowire Arrays and Its
Photoluminescence Properties
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Abstract: Highly ordered TiO, nanowire arrays were prepared by an electrochemically induced sol-gel method. Its

formation mechanism and the effect of deposition time on the photoluminescence intensities were discussed. It is found that the

growth of nanowires involves electrodeposition of titanium oxyhydroxide from aqueous solution containing a Ti precursor and

subsequent heat treatment. And the sample deposited for 60 min exhibited a maximum of photoluminescence intensity. It may

be resulted from the concentration of oxygen vacancies on the surface area of TiO, nanowire array, which changed with the

interaction between AAO and TiO,, and surface area and inner area of TiO, nanowires.
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Fig.1 SEM or TEM images of TiO, nanowire
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Fig.2 Cylic voltammogram for the AAO electrode in the electrolyte solution
with KNO3 and without KNO3
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Fig.3 Thermogravimetric(TG) and differential thermal analysis(DTA) of (a) AAO and (b) AAO/ TiO(OH),
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Fig.4 Raman spectra of TiO, nanowire samples
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Fig.5 Photoluminescence spectra of samples at different deposition times
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