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Preparation and Application of TiO, Film with Large Pores in Dye-sensitized Solar Cell
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Abstract: Nano-crystalline TiO, film was prepared by combining the sol-gel and hydrothermal process. The
crystal type was identified as anatase. To improve the photoelectric properties, the TiO, film electrode with 200
nm spherical pores was prepared. This film is with fine diffuse reflection properties, and more importantly, the
penetration of the gel electrolyte and the diffusion properties of I3 ion are enhanced. As a result, the short-circuit
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photocurrent of this gel electrolyte system is increased by about 2 mA -ecm™ and the photoelectric conversion

efficiency is increased by about 0.6%.
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Fig.1 XRD pattern of TiO, film (without pore former)
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Fig.2  SEM image of TiO, film (without pore former)
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Fig.3 SEM images of poly-styrene pore former (a) and TiO, film with 15% pore former (b)
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Fig.4 Photocurrent-voltage curves of the TiO, electrode
with or without pore forms (Liquid electrolyte

system)
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Fig.5 Diffuse reflectance curve of TiO, electrode with
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Fig.6  Photocurrent-voltage curves of the TiO,electrode
with different content of pore forms (Gel electrolyte
system)
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Fig.7 Steady-state cyclic voltammogram of the TiO,

electrode with different content of pore forms
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