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Synthesis of Density-controllable TiO, Nanowire Bundle Arrays and
Their Application in Quantum Dot Sensitized Solar Cell

LIU Jun, WEI Ai-Xiang, ZHANG Chun-Xing

(School of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Highly oriented single-crystalline rutile TiO, nanowire bundle arrays on transparent conductive fluorine-
doped tin oxide (FTO) substrates were synthesized by hydrothermal method using the precursors of tetrabutyl titan-
ate, deionized water and hydrochloric acid. The density of the TiO, nanowire bundle can be tuned by changing the
concentration of tetrabutyl titanate. Using the nanowire bundle array as the photoanode, CdS as sensitizer, the
quantum dot sensitized solar cell (QDSSC) was assembled. The effects of nanowires density on photovoltaic per-
formance of solar cell were investigated. It is found that the cell presents poor photovoltaic performance if the
nanowires density is too high or too low. The optimal nanowires density for highest photovoltaic performance is
11.8x10%/mm? when the photoelectric conversion efficiency reaches 0.947%.
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Fig. 1 SEM, TEM images and XRD pattern of TiO, nanowire bundle arrays
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Fig. 2 SEM images of the TiO, nanowire bundle arrays after
CdS quantum dots grown for 0 min (a), 25 min (b) and 6 h (c)
and EDX spectrum (d) of the TiO, nanowire bundle arrays in
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Fig. 3 SEM images of the TiO, nanowire films grown in the precursors with different amount of tetrabutyl titanate. (a)—(c) and
(d)—(f) were TiO, nanowire films before and after 25 min CdS growth, respecively
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Table 1 The performance of the cells assembled by the TiO, nanowire bundle arrays with different densities

Cell Tetrabutyl titanate/mL Density/mm VoV Jso/(MA-cm™?) FF nl%
1 0.3 7.2x10° 0.49 4.07 0.423 0.865
2 0.4 11.8x10° 0.51 441 0.419 0.947
3 0.5 14.3x10° 0.50 2.84 0.418 0.597
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Fig. 4 Photocurrent-photovoltage curve of QDSSC assembled
from CdS-sensitized TiO, nanowire bundle arrays with differ-
ent densities
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Fig. 5 [IPCE spectra of QDSSC assembled from CdS-sensiti-
zed TiO, nanowire bundle arrays with different densities
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