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The liquid electrolyte in the dye-sensitizemlas cell
(DSSC), leads to several technological problems$ sisc
dye desorption, solvent evaporation and degradasind
seal imperfection, etc. Tennakone et al have deeela
dye-sensitized solid-state cells (DSSSCs) usingip&s
the hole-conductotr. Recently, it is found that
incorporation of a small quantity of the moltentsal
ethyl-3-methylimidazolium thiocyanate (EMISCN) tioet
Cul solution helps filling of the pores greatly imging
the performance of the cell. This imidazolium saits as
a Cul crystal growth inhibitor and being a moltexit she
residue formed during evaporation of the solvemeags
over the crystallite grain boundarfesin order to
understand how such a salt additive affect thel tota
performance of DSSSCs, it is necessary to consiaery
factors i.e. conductivity, morphology, and naturfetie
contact with porous Ti@surface, etc. In this paper,
relation between the cell performance and the ptmse
of Cul layer are also discussed.

At first, the conductivity and morphology ofiCayer
deposited from Cul/acetonitrile solution with vario
amount of EMISCN were investigated. Figure 1 shows
the conductivity dependence of Cul film on the emtof
EMISCN. With increasing amount of EMISCN, the
conductivity of the Cul film was increased. Figuke
shows morphology changes of Cul film with EMISCN.
When the amount of EMISCN was 0.40 mol% to Cul (a),
particle size of Cul was as large as that of Cuheuit
EMISCN. In the cases of EMISCN amount of 1.98 mol%
(b) and 3.96 mol% (c), the particle size of Culuesd
remarkably. With larger amount of EMISCN (d), Cilirf
became sticky and particles with different shapesew
observed. When the content of EMISCN was 4.44 mol%
in Cul layer, TiQ/N3 dye/Cul cell afforded the best
performance as shown in figure 3. From the reslits/e,
total cell efficiency should be related more clgs@l the
particle size of Cul, i.e. the contact of the ngmyous
TiO2 film and the Cul film than to the conductivitf
Cul film.

In conclusion, the conductivity of Cul film wareatly
increased by the addition of the thiocyanate saits the
photoenergy conversion efficiency of DSSSCs madh wi
this Cul film as a hole transporting material wasagly
improved.
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Figure 1. Conductivity of the Cul film with various
amount of EMISCN.
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Figure 2. SEM photographs of Cul film with various
amount of EMISCN deposited on hano-porous

TiO, electrode.
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Figure 3 I-V characteristics of TYUN3 dye/Cul cells with
various content of EMISCN in the Cul layer.



