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Abstract. The factors determining the stability of the pigment in a dye-sensitized 
solid state photovoltaic nanoporous n-Ti0 2/cyanidin/p-Cul cell was investigated by 
varying the g a s e o u s environment around the cell and the sources of light used. It 
is found that photodegradation of the pigment cyanidin is almost completely 
suppressed provided oxygen, moisture and UV-light (A < 348 nm) are excluded. 

1. Introduction 

Dye-sensitized solid state photovoltaic cells (DSSSPCs) 
that utilize pigments to trap light could turn out be 
a promising alternative to the conventional photovoltaic 
devices [ 1 - 9 ] . The major problem with DSSSPCs has been 
their low quantum and energy conversion efficiency [ 3 - 5 ] . 
One of the present authors and co-workers have succeeded 
in developing a DSSSPC whose performance is impressive 
compared with previously reported DSSSPCs [ 1 , 2 ] . This 
cell is based on nanocrystalline porous (nanoporous) films 
of TiC»2 deposited on conducting tin oxide (CTO) glass, 
coated with a monolayer of cyanidin (pigment extracted 
from flowers) [1] . The transparent p-type semiconductor 
cuprous iodide (Cul) is then deposited on the porous T i 0 2 

film, so as to fill the intercrystallite pores. The back-contact 
was made by evaporation of gold onto the outer surface 
of Cul (figure 1) [3]. Nanoporous n-Ti0 2 /cyanidin/p-Cul 
cells fabricated in the above manner generate photocurrents 
and photovoltages as high as 3.0 mA cm""2 and 530 mV 
respectively (800 W m ~ 2 simulated sunlight). 

Compared with conventional solid state solar cells (that 
are based entirely on photostable inorganic semiconductor 
materials) the photostability of DSSSPCs is questionable 
because of the presence of a pigment. The most important 
parameter determining the practical utility of DSSSPCs is 
the long-term photostability of the dye. In the cell we 
had reported earlier, the natural pigment cyanidin [10 ,11] 
was used as the sensitizer. Cyanidin has the advantage of 
readily chelating with the surface of TiO», thereby affixing 
the pigment firmly to the TiCb surface [ 1 ] . However, in vivo 
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Figure 1. Construction of the nanoporous 
n-Ti0 2/cyanidin/p-Cul photovoltaic cell. 

cyanidin is not a highly photostable substance and studies 
on solid state photovoltaic cells sensitized with cyanidin 
will yield information necessary to determine the factors 
that affect the stability of such devices. In the present 
investigation, the factors determining the photodegradation 
of cyanidin in the nanoporous n-TiCVcyanidin/p-Cul cell 
were identified and it was found that in the absence of 
oxygen and moisture, the cell is amazingly photostable 
provided UV light (k < 348 nm) is excluded. 
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