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Abstract 

The conductivity of Cul film was greatly increased by the addition of the thiocyanate salts and the photoenergy conversion effi­
ciency of DSSSCs made with this Cul film as a hole transporting material was greatly improved. The optimum amount of SCN salt 
for the cell performance was 4-5% to Cul, and an excessive addition declined cell performance in spite of conductivity increasing. 
© 2004 Elsevier B.V. All rights reserved. 
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1. Introduction 

The liquid electrolyte in the dye-sensitized solar cell 
(DSSC), leads to several technological problems such 
as: dye desorption, solvent evaporation and degrada­
tion, and seal imperfection, etc. Tennakone et al. have 
developed a dye-sensitized solid-state cells (DSSSCs) 
using p-Cul as the hole conductor [1,2]. Recently, it is 
found that incorporation of a small quantity of the 
molten salt l-ethyl-3-methylimidazolium thiocyanate 
(EMISCN) to the Cul solution helps filling of the pores 
greatly improving the performance of the cell. This im-
idazolium salt acts as a Cul crystal growth inhibitor 
and being a molten salt the residue formed during evap­
oration of the solvent spreads over the crystallite grain 
boundaries [3]. In order to understand how such a mol­
ten salt additive affect the total performance of DSSSCs, 
it is necessary to consider many factors i.e. conductivity, 
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morphology, and nature of the contact with porous 
T i 0 2 surface, etc. In this paper, the salt addition effect 
on physical and electrochemical properties of Cul layer 
and the performance of DSSSCs will be discussed. 

2. Experimental 

2.1. Preparation of a cell 

Copper(I) iodide (Wako Chem. Inc.), l-ethyl-3-meth-
yumidazolium chloride (ImCI) and l-ethyl-3-methyli-
midazolium trifluoromethanesulfonate (ImTf) (Tokyo 
Kasei Kogyo Co.) were purchased and used without fur­
ther purification. l-Ethyl-3-methyl-imidazolium iodide 
(Iml) was prepared by the reaction of 1-ethylimidazole 
and iodomethane in ethyl acetate and precipitate was fil­
tered and purified by recrystalization (anhydrous ethyl 
acetate as a solvent). ImSCN was prepared by double 
decomposition of ImCI and AgSCN. The product puri­
fied by chromatography confirmed to the stoichiometry 
of ImSCN. T i 0 2 films were deposited on conducting tin 
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