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ABSTRACT 

Several regioregular polythiophenes were prepared and investigated for their photoresponses by 
fabricating solar devices based on mesoporous T i 0 2 e lect rodes . Monomers of 3-thiophene acetic acid 
(3TAA) , th iophene malonic acid (TMA) , th iophene (T) and pyrrole (PY) were used as starting 
materials to obtain their regioregular polymers . T h e photocel ls were able to generate reasonably high 
photocurrent , which increases in the presence of e lectron donat ing ionic liquids in the electrolyte 
composed of the redox couple I 37I". Dramatic enhancements in the cell performances were observed 
with the addit ion of ionic liquid l -methyl -3-N-hexyl imidazol ium iodide into the electrolyte. Whi le the 
cell sensitized with po ly (3- thiophene acetic acid) ( P 3 T A A ) generated a short-circuit photocurrent of -
4.35 m A cm" 2 , an open-circui t photovol tage of ~ 472 m V and a total power conversion efficiency of ~ 
1.2% under s imulated sunlight of 100 m W cm" 2 (Air M a s s 1.5), the cell sensitized with regioregular 
polymer P 3 T A A - P T M A (poly (3-thiophene malonic acid)) del ivered ~ 3.29 m A c m ' 2 as photocurrent 
and - 4 0 7 m V as photovol tage with ~ 0 .8% efficiency under the same condit ions. T h e cor responding 
values of the cells fabricated with either P 3 T A A - P T (polythiophene) or P3TAA-PPY(po lypyr ro le ) 
were 2.25 m A c m ' 2 , ~ 307 m V , 0.4 % and 1.85 m A c m " 2 , ~ 402 m V , 0.4 %. 
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1. INTRODUCTION 

The search for substitutes of fossil energy sources and the growing environmental awareness 
world wide have strengthened interest in photovoltaics as a long-term available, cheap, 
environmentally friendly and reliable energy conversion technology. Connected with this, 
there is an interest for new developments with respect to materials use and consumption, 
device design and production technologies. New developments are necessary with respect to 
large-scale applications fulfilling a number of conditions: high power conversion efficiency, 
long-term stability, low-cost, non-toxicity, resource availability and simple technological 
processes including cycling. In this context, titanium dioxide based dye sensitized solar cells 
(DSCs), developed in 1990s, and is a non-conventional solar electric technology that has 
attracted much attention, perhaps as a result of its record cell efficiencies above 10 % M . The 
DSC, unlike the conventional solar cell, physically separates the absorption and charge-
transport processes. The dye cell mimics photosynthesis, in that, the dye absorbs sunlight, 
creating an exciton whose electron is injected extremely rapidly into a porous nanoparticle 
matrix of wide band gap semiconductor such as TiC»2. The dye is attached as a 
monomolecular layer to the nanoparticle surfaces in the porous matrix. Once the porous" 
matrix receives an electron from the dye, the electron diffuses through the matrix to the cell 
contacts and into an external circuit. Completing the dye cell circuit requires providing an 
electron to the dye to replace the one injected into the matrix. The oxidized dye gains an 
electron by itself oxidizing a mediator- a redox species dissolved in an electrolyte also filling 
the spaces in the porous matrix. The mediator is, in turn, reduced at the metallic cathode of 
the cell 2 ' 3 . While this conversion efficiency is lower than the approximate 15% of 
commercially available solar cell technology, the solar cell based on organic dyes " 


