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Abstract 

Photodevices comprising covalendy grafted polypyrrole films on surface modified mesoporous T iOj substrates via 3-(trimethoxysilyl) propyl 
methacrylate were fabricated and tested their performances with a counter electrode having a thin layer of gold. Significant photoresponses were 
observed with the addition of an ionic liquid, 1-ethy 1-3-methy limidazolium bis-trifluoromethylsulfonyl amide containing 0.2 M LiTf2N and painting 
a layer of graphite on the surface of PPY. The cell T i0 2 /PPY-C/Au cell delivered a short circuit current of ~ 6 0 0 p . A c m ~ 2 with an open circuit 
voltage of ~ 5 0 0 m V under the irradiation of l O O m W c m - 2 (AM 1.5). The average corresponding fill factors and the efficiencies were 0.51 and 
~ 0 . 2 % , respectively. 
© 2006 Elsevier B.V. All rights reserved. 
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1. Introduction 

Dye sensitized solar cells (DSC) based on high band-gap 
semiconductors namely with Ti02, have been showing great 
promises as a low cost method of converting light to electricity 
with overall efficiency exceeding 10%. Generally, these DSCs 
based on the solar excitation of ruthenium dyes, followed by 
injection of electrons into the conduction band of the semicon­
ductor, which the dye is attached. To complete the charge transfer 
mechanism, these DSCs consist with a redox couple usually 
iodide/triiodide in an electrolyte which regenerates the oxidized 
dye. The oxidized state of the redox couple is subsequently 
reduced at the counter electrode [1-4]. Although these DSCs 
are promising in terms of power efficiencies, still there are some 
problems to be addressed. Some of the disadvantages of these 
cells, which limits their practical applications, are use of expen­
sive dyes and the liquid electrolyte containing volatile solvents 
[5-20]. Therefore, numerous efforts have been done to search 
for suitable new materials as sensitizers and also to solidify the 
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electrolytes without volatile solvents [6-13], In this context t t -
conjugated conducting polymers, a new class of semiconducting 
materials, have attracted considerable interest nowadays for use 
as active component in photocells due to their high absorption 
coefficients in the visible part of the spectrum and the high mobil­
ities of charge carriers. Nevertheless, recent efforts in this regard 
are more focusing on replacing both the dye and the electrolyte 
with suitable semiconducting polymer layer, bringing together 
the functions of light absorption and the hole transport in a single 
material [21-28]. The ideal sensitizer for a single junction pho­
tocell should adsorb all light below a threshold wavelength of 
about 900 nm. In addition it should be firmly grafted to the semi­
conductor oxide surface and inject electrons to the conduction 
band of the semiconductor. To use these materials effectively 
as sensitizers in these devices, rigid bonding, such as carboxylic 
moieties in ruthenium based dyes with inorganic semiconductors 
are required [1,2]. However, due to the difficulties encountered 
in the synthesis of these materials with suitable carboxylic moi­
eties, it is generally accepted that self-assembled monolayers are 
highly promising to construct such a molecular architecture on 
metals and semiconducting surfaces. This approach has several 
advantages such as; it permits the fabrication of highly ordered, 
appropriatively oriented 2D and 3D structures at a fraction of 
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