Fabrication of solid-state dye-sensitized TiO2 solar cells combined
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Dye Sensitized solar cells are currently under intense investigation because of their low cost and earth friendly photovoltaics with high efficiency comparable to that of silicon. The major drawback of the module is the use of the liquid electrolytes for hole transport from dye molecules to a counter electrode. The liquid electrolyte phase, which consists of an organic solvent such as acetonitrile and a redox couple may leak out in the long term due to difficulty in the hermetic sealing of the module. To avoid these problems, several attempts were made using ionic conducting polymers and p-type semiconductors as hole-transport layers. Photodeposited polypyrrole was used to construct a solid-type solar cell. The polypyrrole electrode prepared at appropriate conditions was confirmed to work as the hole transport layer. The photoelectrochemical method also solves the difficulty in filling the pores with the homogeneous hole-transport phase, because polypyrrole can be in situ photodeposited on the porous surface of the TiO2 electrode with the help of the oxidation potential of the photoexcited dye on the surface.

A solid-state solar cell was fabricated by electrochemical or chemical polymerization of polyaniline on porous nanocrystalline TiO2 electrode sensitized by N3 dye. Polyaniline successfully worked as a hole-transport layer with improvement of the cell characteristics when the TiO2 cell  was compared with the similarly fabricated cells using 
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