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Synthesis of Titanium Dioxide Nanoparticles with a High Crystalline
Characteristics
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Abstract In the age of oil exhaustion, low cost, semi-transparent solar cell, the dye-sensitized solar cell
(DSC) has attracted significant attention since 1991 of Gritzel report. To enhance the light-harvest capability
of the photoelectric electrode, and efficiency of photoelectric transformation of the DSC, scattering layer of
various structure have been proposed to photoelectric electrode materials. The scattering center of scattering
layer needs the large titanium dioxide nanoparticles of 250 - 300 nm in diameter. In this study, the large
sized TiO, nanocyrstals of around 300 nm were synthesized using the modified sol-gel process. According
to the analysis of XRD and TEM, the synthesized TiO, nanoparticles exhibit single crystals of anatase phase.
The optical transmittance of the synthesized titanium dioxide film prepared by spin coating is around 50%
at 550 nm. It is suitable for scattering layer as a scattering center, and expected to enhance the efficiency
of photoelectric transformation of the DSC.

Key Words : Cystalline characteristics, Sattering layer, Sol-Gel process, Snthesis, Ttanium dioxide
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Table 1. Amount of chemicals,

Chemicals
(molar ratio) & o*

’ i 1.70 ml 51 ml
THOBU (0005 mol (0015 mol
el 1.90 ml 570 ml

(0.02 mol) (0.06 mol)
0.06 ml 0.20 ml
HNOs 0.001 mol) 0,003 mol)
DI water 09 ml 27 ml
(0.05 mol) (0.15 mol)
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Fig. 1. (a) FE-TEM image of amorphous TiO, nanoparticles(S1)
(inset is a SAED pattern), (b) EDS analysis of
selected area, and (c) result of EDS analysis,
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Fig. 2. (a) FE-TEM image of crystalline TiO, nanoparticles(S2)
(inset is a SAED pattern), (b) EDS analysis of
selected area, and (c) result of EDS analysis,
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