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Abstract: TiO, nanorod arrays were synthesized through the one-step hydrothermal process. The influence of
deionized water to the morphology of nanorod arrays instead of absolute ethyl alcohol as precursor was also
investigated. The results showed that a layer of TiO, microsphere can be synthesized on the top of the nanorod
arrays, which serve as the basic unit for the growth of microsphere and finally result in complex TiO, nanorod
arrays film. The XRD and TEM results suggeste that the nanorod arrays film is consisted of single-crystalline
TiO,with tetragonal rutile phase structures. After the assembling of dye sensitized solar cells with the as-
synthesized samples, the open-circuit voltage and short-circuit current density and fill factor were measured out
as V,=0.63 V, J.=10.9 mA -cm™ and FF=56.3%, respectively. The energy conversion efficiency (1) is approximately
4.1%.
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A: Plane; B: Section
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Fig.1 SEM images of TiO, nanorod arrays
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Fig.3 SEM plane images of different ethanol content samples
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Fig.4 SEM section images of different ethanol content samples
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Table 1 Comparative table of different ethanol content samples

Ethanol content Thickness of the array / pm

Diameter of the microsphere / pm

Thickness of the microsphere layer / pm

25% 2.8

50% 3.07

75% 3.19
100% 3.51

0 0

4.12~5.41 6.35
4.91~6.11 8.35
5.98~7.15 10.22
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Fig.5 SEM image of 100% ethanol content microspheres
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Fig.6  XRD patterns of different ethanol content samples
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Fig.7 TEM image of ethanol content is 100 percent
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Table 2 Comparative table of different ethanol content Solar cells parameters
Fthanol confent Open-Circuit Hort-Circuit Fill Factor (FF) Conversion
voltage V. / V current J.. / (mA-cm™) efficiency (1)
25% 0.67 0.79 49.1% 0.3%
50% 0.78 2.33 50.5% 1.1%
75% 0.64 8.54 56.7% 3.6%
100% 0.63 10.9 56.3% 4.1%
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Fig.8 J-V curves of different ethanol content samples
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Fig.9 Absorption spectra of dye desorbed from different

ethanol content samples
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