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Electrical Transport Properties of Individual TiO, Nanowire
in One Dimension

SUN Lan ZUOQO Juan LAI Yue-Kun NIE Cha-Geng LIN Chang-Jian”
(State Key Laboratory of Physical Chemistry of Solid Surfaces, Department of Chemistry, College of Chemistry and Chemical
Engineering, Xiamen University, Xiamen 361005, Fujian Province, P. R. China)

Abstract:  The anatase TiO, nanowire arrays with 60 nm diameter and 20 nm diameter were prepared within the
nanochannels of anodic aluminum oxide (AAQ) template by an electrochemically induced sol-gel method. Atomic force
microscopy (AFM) technique was applied to map topographic image at half-contact mode and to measure current-
voltage characteristics of individual TiO, nanowire at contact mode. The |- V characteristics of individual TiO,
nanowire by AFM revealed semiconductor characteristics. The bias voltage resulting in a measurable current on
individual TiO, nanowire was much lower than that on the bulk TiO, materials, and its value increased with the
diameter of individual nanowire decreasing.
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Fig.1 An illustrative scheme for the measurement of
I-V characteristics of Ti0, nanowires
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Fig.2 SEM images of Ti0, nanowires and its
corresponding AAO template(inset)
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Fig.3 Raman spectrum of Ti0, nanowires
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Fig.4 AFM images of the top-terminal of 60 nm (a) and 20 nm (b) diameters of Ti0, nanowires
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Fig.5 I-V curves of Ti0, nanowires
(a) d=60 nm; (b) d=20 nm



1606 Acta Phys. -Chim. Sin., 2007 Vol.23
5 , 20 nm TiO, 2005, 49(10): 1617
0.7V, 60 nm 4 Bockrath, M.; Cobden, D. H.; McEuen, P. L.; Chopra, N. G.; Zettl,
A.; Thess, A.; Smalley, R. E. Science, 1997, 275: 1922
05V . . Sor [1;] 5 Lee, R.S.; Kim, H.J.; Fischer, J. E.; Thess, A.; Smalley, R. E.
, - Serpone Nature, 1997, 388: 255
, TIO, 1.0 nm 6 Varghese, O. K.; Grimes, C. A. J. Nanoscience Nanotechnology,
Tio, 60 20 nm, 2003, 3(4): 277
TiO, -V 7 Wang, G.; Wang, Q.; Lu, W.; Li, J. H. J. Phys. Chem. B, 2006,
110: 22029
8 Jiu,J. T.; Isoda, S.; Wang, F. M.; Adachi, M. J. Phys. Chem. B,
2006, 110: 2087
3 9 Kim, H.; Lee, J.; Song, Y. J,; Choi, B. Y.; Kahng, S. J.; Kuk, Y.
- Thin Solid Films, 2004, 464- 465: 335
60 20 nm Tio, 10 Armstrong, G.; Armstrong, A. R.; Bruce, P. G.; Reale, P.; Scrosati,
. B. Adv. Mater., 2006, 18: 2597
AFM , TiO, ) i )
. 11 Wang, Q.; Wen, Z. H.; Li, J. H. Inorganic Chemistry, 2006, 45
I-V , TiO; (17): 6944
. TiO, 12 Masuda, H.; Satoh, M. Jpn. J. Appl. Phys., 1996, 35: 126
TiO, , 13 Miao, Z.; Xu, D. S.; Ouyang, J. H.; Guo, G. L.; Zhao, X. S.; Tang,
, ) . AFM Y. Q. Nano Letters, 2002, 2(7): 717
Y 14 Muster, J.; Kim, G. T.; Krstic, V.; Park, J. G.; Park, Y. W.; Roth,
S.; Burghard, M. Adv. Mater., 2000, 12(6): 420
15 Liu, S.J.; Wang, P. Y. Electronic Component & Materials, 1999,
18(6):5 [ . , 1999, 18(6): 5]
References 16 Du, Y.; Cai, W. L.; Mo, C. M.; Chen, J. Appl. Phys. Lett., 1999, 74
1 Kivaisi, R. T.; Samiji, M. Solar Energy Materials and Solar Cells, (20): 2951
1999, 57(2): 141 17 Gao, T.; Meng, G. W.; Zhang, L. D. J. Phys.: Condens. Matter,
2 Muzykov, P. G.; Khlebnikov, Y. I.; Regula, S. V.; Gao, Y.; Sudar- 2003, 15: 2071
shan, T. S. Journal of Electronic Materials, 2003, 32(6): 505 18 Serpone, N.; Lawless, D.; Khairutdinov, R. J. Phys. Chem., 1995,

3 Oussalah, S.; Djezzar, B.; Jerisian, R. Solid-State Electronics,

99: 16646



