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Preparation and Opto-electronic Properties of Tapered TiO, Nanobelts
ZHANG Qinglin', WANG Xiaojian', WANG Liming', FAN Chao', XIA Mingxia®*, PAN Anlian'

(1 Key Laboratory for Micro-Nano Physics and Technology of Hunan Province, School of Physics and Microelectronic Science,
Hunan University, Changsha 410082;2 Department of Electronics and Information Engineering,
Changsha Normal University, Changsha 410010)

Abstract The tapered TiO, nanobelts were prepared with chemical vapor deposition (CVD) method, for which
the metal Ti foil acted as the Ti source and Pd nanoparticles as the catalyst. Scanning electron microscopy (SEM),
XRD results indicate that the tapered Ti(, nanobelts is rutile with the length of about several tens of micrometers, the
width of 1—4 pm at the end close to the Ti substrate and several tens of nanometers at the tip. With the transmission
electron microscope (TEM), it was found that the growth direction of the belts was [110] and [001] along length and
width direction, respectively. The growth mechanism of the belts at the initial stage was regarded as a vapor-liquid-
solid (VLS) growth, while the diffusion of solid Ti atoms from Ti substrate was crucial for the growth of the tapered
TiO; nanobelts. The micro Raman spectra at different positions of the single TiQ, nanobelt showed two response
peaks at 442 cm ™', 604 cm™ !, corresponding to the rutile Eg and Alg Raman active modes, respectively. The surface
photovoltage spectroscopy (SPS) demonstrates that the tapered TiO, nanobelts have good optoelectronic properties,
which may be applied to photocatalysis and photoelectronic devices.

Key words tapered TiO: , nanobelt, chemical vapor deposition (CVD), surface photovoltage spectrum (SPS),
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Fig. 1 SEM images of tapered TiO, nanobelts prepared by

7.4mm x25.0k SE(M)

annealing Ti foil deposited with Pd nanoparticles at 760 ‘C
for 40 min at low (a) and high ((b), (c)) magnification,
the XRD results of as-grown TiO, nanobelts, and the
standard XRD of rutile TiO, (d)
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Fig.2 TEM image of tapered TiO, nanobelts (the inset is
the corresponding selected-area electron diffraction (SAED)
pattern) (a) and the high resolution TEM image (b)

of the area marked in (a)
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Fig. 3 SEM image of the sample prepared by annealing Ti
foil without Pd deposition at 760 C for 40 min (a) and
the sample prepared by annealing Ti foil with Pd
deposition at 760 ‘C for 20 min (b)
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Fig.4 Optical microscope image of the single tapered TiO,
nanobelt dispersed on cover glass (a), the micro-Raman
spectra (b) at the different positions marked in (a),
the micro-scanning image of Raman (c) (the color
scale is from 0 to 6168 CCD counts)
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Fig. 5 The surface photovoltage spectrum of the
tapered TiO, nanobelts
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