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Controllable preparation of titanium dioxide nanotubes on titanium foil
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Abstract: Titanium dioxide nanotubes were prepared on the surface of titanium foil by electrochemical
anodization. The diameter and wall size of the nanotubes were controlled by adjusting the anodizing
voltage and time. The morphology of TiO, nanotube arrays was observed by scanning electron micro-
scope (SEM) under different preparation conditions. The effects of anodizing voltage and time on the
morphology of TiO, nanotube arrays were investigated. The crystal of TiO, nanotubes was adjusted by
heat treatment and characterized by X-ray diffraction (XRD). The results showed that the orderly TiO,
nanotubes were obtained at 40 V for 30 min in glycol aqueous solution containing 0.5% ammonium flu-
oride as electrolyte. After heat treatment at 450 °C for 2 h, the crystal of TiO, nanotubes has changed
from amorphous into anatase, and a small part of the nanotubes collapsed.
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Fig. 1 SEM of the TiO, nanotubes samples under different voltage conditions for 4 h
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Fig.2 Effect of voltage on inner diameter and wall size of
nanotubes
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Fig. 3 SEM of the samples under different oxidation time

P 4 23 40 V Z1F T AALAS RN E], KA AR
SYOREE R, nT LA L, BRI AYSE RS, 49K
AR, AORAE A REAR, (R A K

FL R U P ORAS A AR S M K, B[] X 2 KA I AR
MRS, TR BUAE R IR A B KA 4 e
(RE, SR SEAR I A RLEARIR] . 9K



- 118 - W gk Pl K

2021 4F56 42 5

A U, BERS 18] B AE 1, KA A Hhy T L A
FOG A BE BV A T, (A ROKRAE RIS TR R, 2
KREEHEASH . [ 4 vh, SHINRITZE 4 h i, B EEmS (L
S, nrREN R (] A AL, 98K T Tk B
TiO, 5k i slBURIRE 45 7R H T ER

120} ////////”
100 | ——
80 | “/»

E

=

o s R
40 L —m— PR RE
20} L\*\\\ﬂ_.--~’*
O Il Il Il Il
0 1 2 3 4

A AL/

El4 SHURENPRERNZSERER TR
Fig. 4 Effect of oxidation time on inner diameter and wall
size of nanotubes
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Fig. 5 Morphology of nanotubes before (a,b) and after (c,d) heat treatment
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