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Mechanism and Application of TiO, Nanotubes Formation via Anodization
in Chloride Containing Electrolyte

CHENG Wei XU Jin-Ye HU Jing JIN Xue-Jun™
(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240)

Abstract: TiO, nanotubes on titanium substrate were fabricated via electrochemical anodization in NH,CI aqueous
solution. The influence of anodization voltage, chloride ion concentration and annealing treatment of Ti substrate on
titanium oxide nanotubes formation was investigated. Formation mechanism of TiO, nanotubes in chloride containing
electrolyte was discussed. Freestanding nanotubes membrane was fabricated via two-step anodization on the basis of

the formation mechanism in chloride containing electrolyte.
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Table 1 Four sets of the experiments with different voltages, durations,

chloride ion concentrations and annealing treatments

Experiment Voltage /' V CI” concentration / (mol - L™ Time duration / s Annealing treatment
I 20 0.3 1.2,5,10,15,60,120,30 min No
I} 17,20,25.30,35.,40 0.3 120 No
Iir 20 0.1,0.2,0.3,0.4.0.5,0.6 120 No
v ” iy 90 Air cooling after iaothermal
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Fig. 1

Low magnification SEM images of surface morphology of the samples anodized for (a) 2 s, (b) 5 s, (¢)10 s,

(d) 15 s,(e) 60 s, (f) 120 s and (g) 30 min in Experiment Set |
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Fig.2 SEM image of morphology of the samples anodized for (a)2 s and (b) in Experiment Set |
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Fig.4 i-t curves of Experiment Set I under different
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Fig.7 Schematic representation of the TiO, nanotubes formation via anodization in chloride containing electrolyte
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Fig.8 Low (a) and high (b) magnification SEM images of the samples anodized for 10 s in Experiment Set |
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Fig.10 SEM images of freestanding TiO, nanotube membrane
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