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Synthesis of anatase TiO, nanorods with special exposed surface
in a novel solvothermal system

Liu Jin

(Henan Key Laboratory of Advanced Silicon Carbide Materials, Henan Province Engineering Technology Research Cen-
ter for Advanced Materials and Green Process, Research Center of Functional Materials, Kaifeng University, School of

Material and Chemical Engineering, Kaifeng University, Kaifeng 475004, Henan, China)

Abstract: Through a novel solvothermal method, single-crystalline anatase TiO, nanorods were pre-
pared using tetrabutylammonium hydroxide (TBAH) as the morphology controlling agent. The ob-
tained TiO, nanorods are dominated by a large percentage of {010} facets on the surface. The short-cir-
cuit current density J,, of the dye-sensitized solar cells (DSSCs) made of the TiO, nanorods is about 10.9
mA/cm’, with the open circuit voltage V,. and photoelectric conversion efficiency at 0.74 V and 5.75%,
respectively. Compared with DSSCs made of commercial P25 TiO,, the short-circuit current density, fill
factor, and photoelectric conversion efficiency of the cell made of the TiO, nanorods are increased by
2.83%, 10.94% and 10.58%, respectively. On basis of the material characterizations, the formation
mechanisms were discussed preliminarily.
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Fig.1 SEM images of TiO, nanorods prepared by new hydrothermal synthesis
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Fig.2 (a) TEM and (b) HRTEM images of single-crystal nano-TiO, rods (the insets are Fourier transform (FFT) diagrams

and structural schematics)
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Fig.3 (a) XRD pattern of TiO, nanorods; (b) Standard
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