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Abstract

Dye-sensitized solar cells (DSSCs) consist of the TiO, nanostructure film of the photoelectrode, dye
molecules absorbed on the surface of the TiO, nanostructure film, an electrolyte layer and a counter
electrode. Among these, nano-porous TiO, film state (especially film thickness) plays an important role as
the photoelectrode in DSSCs because it adsorbs a large number of the dye molecules which provide
electrons. The thickness variation influences on the internal impedances of DSSC related to the electron
transport. Also, it was noted that the variation of the nanoporous TiO, thickness has a much important
effect on the electron transport in the DSSC. The main goal of this study is investigating the effects
numbers of deposition cycles of electrophoretic deposition (EPD) and thickness of the TiO, films
annealed in different temperatures on the properties of nanoporous P25 electrodes in order to efficiently
control and optimize the main fabrication step of the DSSCs. Using combination of N719-sensitized P25
film as photoanode, Pt-coated FTO as photocathode, and I/l;" as electrolyte, DSSCs was produced.
Current-voltage (I-V) measurements were performed to investigate performance characteristics of the
prepared electrodes derived from TiO,. Experimental results indicate that the effects of bulk traps and
surface states within TiO, films on recombination of photo-injected electrons in DSSCs depend upon

annealing temperature of TiO, nanoparticles.
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