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Manufacturing of mesoporous TiO2 film for dye—-sensitized solar cell
Dong-Yoon Lee, Bo-Kun Koo, Won-Jae Lee, Jae-Sung Song

Abstract

The mesoporous TiO2 film for the dye-sensitized solar cell was prepared by the spin coating using
nano particle TiOz slurry. In order to obtain the good dispersion of nano size TiO: particles in slurry,
the pH of solvent, the sort and quantity of solvent additive and the quantity of surfactant were
adjusted. The experimental range of pH was 2 ~ 4. The basic solvent for slurry was dilute HNO; and
the solvent additives were ethylene glycol, propylene glycol and butylene glycol. The degree of particle
dispersion was indirectly estimated by the viscosity of slurry and the microstructure after sintering. As
results, the lower the pH of solvent was the lower the viscosity of the slurry became. The addition of
ethylene glycol and propylene glycol to dilute HNO3; brought about the lowering of viscosity and the
enhancement of stability in slurry. The addition of surfactant lowered the viscosity of slurry. It was
possible to obtain the homogeneous and uniformly dispersed mesoporous TiO2 film using the dilute
HNO3 solvent of pH 2 with the addition of ethylene glycol, propylene glycol and neutral surfactant.
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Fig. 1. The schematic diagram of experimental
processes used in this work.
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Table 1. The experimental conditions of slurry

manufacturing.
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Fig. 2. The variation of the viscosity on the
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Fig. 3. The variation of viscosity on the pH and
the additives. The slurry was composed
of the TiO2 nano-powder of 40 g and
the solvent of 100 ml. Non means that
the solvent was composed of only dilute
HNOs. Eg, pg and bg mean the 100 ml
dilute HNO3 + 10 ml ethylene glycol,
propylene glycol and butylene glycol,
individually.
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Fig. 4. The variation of viscosity on the addition
of surfactant.
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Fig. 5. The microstructure of TiO2 nanoporous

film.
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