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     A promising and cheaper alternative to the silicon 
solar cell , is the dye-sensitized photoelectrochemical cell 
made from nano-porous TiO2 devised by Grätzel et al.1 
Although DS photoelectrochemical cells (PECs) with 
viable efficiencies have been demonstrated, achieving 
good stabili ty remain unresolved. The ideal dye-sensitized 
solar cell should be a full y solid-state device where the 
liquid is replaced by a solid hole-conductor (ie., p-type 
semiconductor). The dye-sensitized solid-state solar cell 
(DSSSC) is a heterostructure where a pigment layer is 
sandwiched between n and p-type semiconductor. 
Tennakone et al. have developed a solid-state DS cells 
using p-CuI as the hole-conductor and TiO2 films 
deposited on CTO glass as the n-type electrodes (Figure 
1).2 Unfortunately the DSSSCs reported so far either 
deliver small photocurrents or found to be highly 
unstable. The essential requirement of fill ing the pores of 
the nanocrystalline n-type film (TiO2) with a holecollector 
to form stable and firm contacts with the dyed surface 
greatly restricts the fabrication processes of DSSSCs.  
     Of the hole collectors tested, p-CuI which can be 
deposited from a solution in acetonitrile gives the highest 
energy conversion efficiency. However CuI based 
DSSSCs do not remain stable, i.e., both the short-circuit 
photocurrent (Isc) and the open-circuit voltage (Voc) 
undergo rapid decay. Even storage in dark deteriorate the 
cell . The cause of instabil ity seems to be loosening of the 
contact between dyed TiO2 surface and CuI crystallit es. 
CuI deposited from the acetonitrile solution produce large 
(~10 mm) crystall ites which do not penetrate into the 
pores of the nanocrystalline matrix and forms loose 
contacts (Figure 2a). Smaller crystallit es formed inside 
the pores grow and disrupt the film. It has been found that 
the stability of the CuI based DSSSC can be greatly 
improved by incorporation of a small quantity (~10-4 M) 
of the molten salt 1-methyl-3-ethyl-imidazolium 
thiocyanate (MEISCN) to the coating solution (i.e, CuI in 
acetonitrile) (Figure 2b). In this paper, we show that 
MEISCN acts as a CuI crystal growth inhibitor and at the 
same time the thin film of this compound remaining at the 
CuI grain boundaries or between CuI and the dyed TiO2 
interface seems to admit hole conductance. The 
mechanism of crystal growth inhibition by MEISCN and 
other thiocyanate molten salts will be explained. DS solar 
cells made by the above method have improved stability 
and an efficiency of ~ 3.5% under AM 1.5 (1000Wm-2) 
ill umination (Figure 3). 
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Figure 1. Schematic structure of TiO2/Dye/CuI cell . 
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Figure 2. SEM photographs of CuI deposited from 
acetonitrile solution (a) in the absence of a crystal growth 
inhibitor, (b) in the presence of the crystal growth 
inhibitor, i.e., 9 x 10-4 M MEISCN. 
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Figure 3. I-V characteristics of TiO2/Dye/CuI cell . 
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