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Effects of AAO Template on the Surface Microstructure of TiO,
Nanoarray Films Fabricated by Liquid Phase Deposition
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Abstract: In this study, based on different anodized aluminium(AAQO) templates obtained, the high ordered aligned
titania nanoarray thin films have been fabricated via liquid phase deposition(LPD) method. The results show that the
crystal structure of the titanium oxide nanoarray thus obtained was anatase after heat-treating at 400 °C for 4 h.The
volume fraction of Al,O3 on the template prepared in oxalic acid template more than 0.71, the ordered aligned titania
nanorods are synthesized, characterized with the outer diameter of 100 nm . The volume fraction of Al,O; on the tem-
plate prepared in phosphoric acid template less than 0.71, the ordered aligned titania nanotubes are synthesized,

characterized with the outer diameter of 200 nm and the inner diameter of 100 nm.
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Table 1 Processing parameters of two different AAO

templates

No. Electrolyte  Concentration / Applied Time /
solution (mol - L) voltage / V h

a Phosphoric acid 0.5 50 4

b Oxalic acid 1.0 100 4
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Fig.2 XRD patterns of TiO, films
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Fig.3 FE-SEM of titanium oxide nanotubes array films prepared for different time
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Fig.4 Model of the formation of titanium oxide nanotubes array films

2.3 #EIRIT TiO, MK EREF R F G

&l Sa Fl Sh J2& 43 5l 76 B R FE 2 Fe e b o
% By LM AAO BBIESE . E
ATDUE B R A AR LR BN SR 2
100 nm, W22 25 nm; 1M 7685 B2 il & iR AR £L A%
R B AME SN AR 43 3138 250 nm & 150 nm, 1E
AAO B AYFE Rl 3R A9 Ti0, 98 K45 B 51 1 T

Hydrous titanium oxide o O

Hydrous titanium oxide

ALO,

Al substrate

©

SN 5¢ 5d s, B R H R OR/INE )
—E HEA F AR BRI S A B , AE R
B - il £ 102 TiO, 9K | AR BRI EAR 2N
100 nm, 5 52 AAO B 1 HMEF (Bl 5¢), e
BEIR AAO BEAR ¥ AH DL RS B B B J2 Tio, 98 K
B EIMELH 200 nm, NARZH 100 nm,, &l 5d H
TiO, GKAF I AME S AR AAO BEAR R ST/



57

B VA AAO BT WA DEAR TIO, 44K 5 51 25 F4) 1) 52 1 1277

CPCAS4 5.0kV 10.4mm x10.0k SE(M)

5.00um J§ BCPCAS4800 5.0kV 9.8mm x10.0k SE(M)

(a) AAO membrane(oxalic acid)b) AAO membrane(phosphoric acid);

(¢) Surface morphology of titanium oxide nanotubes array films(oxalic acid);

(d) Surface morphology of titanium oxide nanotubes array films(phosphoric acid);

(e) Cross-section of titanium oxide nanotubes array films(oxalic acid);

(f) Cross-section of titanium oxide nanotubes array films(phosphoric acid)
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Fig.5 FE-SEM of titanium oxide nanotubes array films
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