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Abstract: Titania nanotube (TNT) was prepared by electrochemical anodization method. The obtained TNT
was used for photo-electrocatalytic degradation of methyl orange. and the effect of anodizing voltage and anodizing
time on the morphology, photoelectric performance and photo-electrocatalytic activity of TNT was investigated, It
confirmed that anodizing voltage and anodizing time had significant effect on TNT morphology, when the anodizing
voltage increased from 45 V from 60 V, the pore diameter, tube length and aspect ratio of TNT increased obviously
under the same anodizing time. while the wall thickness of TNT was decreased. The TNT fabricated at 45 V for 4 h,
fabricated at 60 V for 3 h and fabricated at 60 V for 6 h had perfect morphology, their tube length was 12, 41, 20. 35,
25. 85 pm and aspect ratio was 110, 166, 178 respectively, Among the 3 TNTs. the TNT fabricated at 60 V for 6 h
exhibited the best photo-electrocatalytic activity, its pseudo-first-order reaction kinetic constant for methyl orange
degradation was 2. 26 X 167% min~'. Relevant analysis showed that aspect ratio of TNT had an important influence on
its photo-electrocatalytic activity.
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Fig.4 The transient photocurrent curve of TNT fabricated
under different conditions
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Fig. 5 The photo-electrocatalytic degradation rate of methyl
orange by TNT fabricated under different conditions
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Fig. 8 The correlation between TNT structure and
the first-order rate constant of methyl orange
photo-electrocatalytic degradation
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Table 1 Morphology, structure and photo-celectroatalytic capacity of TNT fabricated under different conditions
WIRBE/V SUERE /h BK/m BEem BEE/m ORRRK  KBE  gameo) R

3 11. 31 80. 94 19. 50 60,81 94 0.93X 102 0. 963

~ 4 12. 41 77.04 17. 86 76.74 110 1,86X 1074 0. 999
° 5 12.97 89, 88 18.61 81.28 103 0.72X1078 0. 989
6 13,67 82.62 17. 86 85.31 116 1.34X1073 0.973

3 20. 35 102. 80 10.05 136.51 1686 1.92X%1078 0. 980

4 20, 54 107. 16 11,17 137.10 159 1.40X1073 0.977

50 5 22.50 103. 85 9.77 151. 24 182 1.68X1079 0.934
8 25. 85 125.03 10. 23 175. 28 178 2,26 X103 (. 983
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