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Fabrication of a Spongelike Nanostructured TiO, Film and Its
Photocatalytic Activity

WANG Meng-Ye WANG Cheng-Lin XIE Kun-Peng SUN Lan" LIN Chang-Jian
(Department of Chemistry, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005,
Fujian Province, P. R. China)

Abstract A spongelike nanostructured titanium dioxide (TiO,) film was fabricated on a titanium substrate by
electrochemical anodic oxidation. Scanning electron microscopy (SEM) and X-ray diffraction (XRD) experiments were
performed to characterize the morphology and crystalline phase of the spongelike nanostructured TiO, films. The effect
of anodizing time on the thickness of the layers was examined. The relationship between the thickness of the spongelike
nanostructured TiO, film and its photocatalytic activity was investigated by the degradation of methyl orange solution.
Results showed that the spongelike nanostructured TiO, film had a high photocatalytic activity. The photocatalytic
degradation rate of a methyl orange solution increased with the film thickness. The photocatalytic degradation rate by
the spongelike nanostructured TiO, film with a thickness of 2.2 pwm was 6.4 times as large as that by the spongelike
nanostructured TiO, film with a thickness of 480 nm.
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Fig.1 SEM images of nanostructured TiO, films prepared in 0.3% NH.,F+0.2% H,0, (a, b, e) electrolyte and
0.5% HF (c, d) electrolyte

(a, c) top view; (b, d) cross-sectional view; (e) bottom view
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Fig.2 Transient current—time response during the
anodization of a titanium electrode
1, 2, 3 represent Eqs.(1), (2), (3) reactive processes, respectively.
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Fig.3 Thickness of the sponglike nanostructured
TiO, films as a function of the anodization time
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Fig.4 XRD patterns of spongelike nanostructured
TiO, films on Ti surface

(a) no annealed; (b) 500 C, 0.5% HF; (c) 500 T, 0.3% NH,F+
0.2% H,0,; A: anatase; T: titanium
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Fig.5 Changes in absorption spectra during the
photodegradation of methyl orange solution
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