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Abstract 

Microwave conductivity is observed in T i 0 2 and Cul films at room temperature. Organic dye pyrogallor red is found to sensitize T i 0 3 

and Cul in solid-state TiC>2|dye|CuI cells. Effect of ligands attached to crystal growth inhibitors on morphology of Cut films is studied. A 
weaker crystal growth inhibition was observed when size o f ligands attached to surfactant is increased. Reasonable explanations are 
given for observed inhomogeneous photocurrent and its degradation under illumination. 
© 2006 Elsevier Ltd All rights reserved. 
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1. Introduction 

Dye sensitized solar cells with power conversion effi­
ciency over 10% were fabricated in last few decades 
(O'Regan and Graetzel, 1991; Nazeerudin et al., 1993). 
Unfortunately, these systems are pledged with several tech­
nological disadvantages (Tennakone et al., 1999a,b). Solid-
state Ti0 2 |dye|CuI cells were able to overcome some of 
those technical hurdles. However, efficiencies of this type 
of cells are less than that observed for wet type dye sensi­
tized solar cells. The morphologies of T i 0 2 and Cul films 
play an important role in this type of solar cells. So far, only 
a few sensitizers (dyes, semiconductors or natural pigments) 
have been identified that inject photogenerated electrons 
into the conduction band of T i 0 2 and holes into the valance 
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band of Cul in Ti0 2 |dye|CuI cells (Sirimanne et al., 2002, 
2006; Tennakone et al., 1998). We have studied photoprop-
erties of solid-state cells prepared by using organic dye 
pyrogallol red (PGR). The ligands attached to the crystal 
growth inhibitor are found to influence the photocurrent 
of Ti0 2 |dye|CuI solid-state cells. Inhomogeneous photo­
current generation is observed in the cell and a reasonable 
mechanism is proposed for the degradation of the cell. 

2. Experimental 

Two grams of T i 0 2 powder (P-25 Degussa, Japan) was 
added to hydrolyzed titanium isopropoxide solution under 
vigorous stirring and was allowed to be stirred overnight 
(Sirimanne et al., 2002). T i 0 2 films were prepared by apply­
ing a small amount of this T i 0 2 colloidal suspension on 
preheated (~ 150 °C) fluorine doped tin oxide (FTO) coated 
glass plates and were baked at 450 °C min for 30 min. This 
procedure was repeated until the film thickness reached 
~5 um. PGR was coated on T i 0 2 films by boiling them 
in a solution of dye ( 1 0 _ 3 M ) in ethanol. Ti0 2 |dye|CuI 
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