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Preparation of TiO, Nanotubes by Anodization and Its Photocatalytic Properties
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Chinese Academy of Sciences, Nanjing 210008)

Abstract: Nanosized TiO, was extensively studied due to its excellent photocatalytic activity. In this work, TiO,
nanotubes were prepared by anodizing Ti in four electrolyte, ammonium fluoride +ammonium sulfate +water
(electrolyte A); ammonium fluoride +ammonium sulfate +acetic acid+water (electrolyte B); ammonium fluoride +
ammonium sulfate+glycerin+water (electrolyte C); Hydrofluoric acid+Dmethyl sulfoxide+ethanol (electrolyte D).
The influence of electrolyte composition on the morphology and phocatalytic performance of TiO, samples was
investigated. The results indicated that TiO, nanotubes could be successfully fabricated using electrolyte A and
C, and the tube diameter was in the range of 60~74 nm. When annealed under 400 °C, anatase phase was
dominant; while annealed under 500 °C, a mixture of rutile and anatase phase appeared; and after annealed at
700 °C, rutile phase was predominant. TiO, nanotubes with excellent morphology possess a high UV absorbance.
When the initial concentration of methylene blue (MB) was 10 mg-L™, the removal of MB reached 89.98% by
TiO; nanotubes annealed at 500 “C. Pseudo-first-order kinetics was also confirmed in the photocatalytic process of

MB, and the apparent rate constant was 0.079 30.
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Table 1 Simulation for dynamic equations of MB degradation

Annealing temperature / °C

MB radical

Dynamic equation

Before annealing

Phenothiazines rings
400 Dimethylamino

Phenothiazines rings
500 Dimethylamino

Phenothiazines rings
600 Dimethylamino

Phenothiazines rings
700 Dimethylamino

Phenothiazines rings

Dimethylamino

In(C/Cy)=0.055 661—0.038 28 (R=0.994 3)
In(C/Cy)=0.032 57:-0.042 46 (R=0.989 8)
In(C/Cy)=0.066 541+0.031 33 (R=0.982 6)
In(C/Cy)=0.036 311+0.020 19 (R=0.972 9)
In(C/Cy)=0.079 301+0.085 92 (R=0.981 1)
In(C/Cy)=0.048 431+0.059 44 (R=0.963 2)
In(C/Cy)=0.063 531+0.025 83 (R=0.998 5)
In(C/Cy)=0.038 181+0.009 06 (R=0.998 7)
In(C/Cy)=0.051 74¢+0.022 29 (R=0.996 8)
In(C/Cy)=0.031 03¢+0.0222 1 (R=0.994 2)

F2 THREEEIISLEURBHINEFTERVUEZELY
Table 2 Apparent rate constants of dynamic equations of MB degradation

Annealing temperature / °C

MB radical

Apparent rate constant / min”'

Before annealing

Phenothiazines rings
400 Dimethylamino

Phenothiazines rings
500 Dimethylamino

Phenothiazines rings
600 Dimethylamino

Phenothiazines rings
700 Dimethylamino

Phenothiazines rings

Dimethylamino

k1=0.055 66
k1=0.032 57
k1=0.066 54
k1=0.036 31
k,=0.079 30
k=0.048 43
k,=0.063 53
k=0.038 18
k,=0.051 74
k,=0.031 03

3 & it

K BH AR Sk 7 1 45t TiO, KA XTI T 4
Tofr e £ W S XS TiO, AR R 2 26 11 T2 30 K A AL
PEREMYSZ M ARV A AT C AR 1 T 55 b 1Y
TiO, K RN 60~74 nm, FE 52 400 CIE
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A, BA RIS TiO, 99K 8 [F i B B4l 42
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