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Abstract — Thin film of titania nanotubes(TNT) and titania nanofilms(TNF) was fabricated by anodizing for the study
of the photo-catalytic reaction(PC) and photoelectrocatalytic reaction(PEC). Removal efficiency of methylene blue was
investigated by UV radiation on the TNT coated titanium plate. Removal efficiency was increased with longer TNT
length. Degradation efficiency of the PEC reaction was less sensitive than that of PC reaction. And Effect of TNT length
is relatively small. Titania nanofilms(TNF) showed low efficiency than TNT. The efficiency drop of PC was larger than
that of PEC.
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Table 1. Anodizing conditions of prepared TNTs and TNF

Name Voltage Time Composition of Electrolytes

TNT-1 20V 1 hr DI water : acetic acid=1: 7, 0.5 vol% HF

TNT-2 20V 17 hr DI water, 0.5 M Na,SO,, 0.5 M H,SO,, 0.2 M sodium citrate, 0.5 wt.% NaF

TNT-3 30V 1 hr Formamide, 0.15 M NH,F, 5 vol% DI water

TNT-4 30V 2hr Formamide, 0.15 M NH,F, 5 vol% DI water

TNT-5 30V 4 hr Formamide, 0.15 M NH,F, 5 vol% DI water

TNF 180V 1hr 0.25 M H,SO,
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Fig. 1. Schematic diagram of anodizing apparatus for TNT and TNF
preparation.

Fig. 2. Schematic diagram of photocatalytic and photoelectrocata-
lytic reaction apparatus for methylene blue degradation.
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Fig. 4. SEM image of cross sectional view of (a) TNT-1 (0.45 pm), (b) TNT-2 (2 pm), (¢) TNT-3 (5.2 pm), (d) TNT-4 (8.6 pm), (¢) TNT-5 (17.6 pm),

(f) TNF (0.67 pm).
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A: anatase
R: rutile
Ti: titanium
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Fig. 5. XRD patterns of sample fabricated after 500 °C heat treat-
ment. (a) before calcination, (b) TNT-1, (¢) TNF, (d) TNT-2,
(e) TNT-3, (f) TNT-4, (g) TNT-5.
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Fig. 6. Degradation of methylene blue by photocatalytic reaction on
TNF and TNTs.
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Fig. 7. Degradation of methylene blue by photoelectrocatalytic reaction
on TNF and TNTs.
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