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Abstract 

A fully solid-state dye-sensitized photovoltaic nanoporous n-TKWcopperchlorophyllin/p-Cu! cell was constructed by depositing p-Cul 
onto a nanoporous film of n-Ti0 2 coated with copper chlorophyllin. The photo-excited pigment is found to inject electrons into n-TiO, and 

~~ holes into p-Cul. generating a photocurrent and photovoltage that are significant for a solid-state dye-sensitized cell. © 1997 Elsevier Science 
S.A. : 
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1 . Introduction D + A i > - » D * 

Dye-sensitized photoelectrochemical cells based on nano­
porous Ti0 2 are receiving considerable attention as practical 
solar energy conversion devices [ 1-8]. The cells developed 
by Gratzel and coworkers [6,9,10] are reported to have effi­
ciencies exceeding 10% and reasonably good stability. 
Unfortunately the liquid electrolyte presents several techno­
logical problems such as dye desorption, solvent evaporation 
and seal imperfections. Again, as charge transport involves 
chemistry, undesirable chemical reactions that lead to irre­
versibility (i.e. those other than reactions of the redox cycle) 
are not completely ruled out The ideal solid-state dye-sen­
sitized cell should be a fully solid-state device, where the 
liquid is replaced by a solid conductor [ 10]. For an n-type 
nanoporous semiconductor film coated with a dye, the natural 
choice is a p-type semiconductor that accept holes from dye 
cations. In the n-type semiconductor/dye/p-type semicon­
ductor (NDP) device (Fig. 1), the photoexcited dye mole­
cules sandwiched between two semiconductors inject 
electrons into the n-type material and holes into the p-type 
material, i.e. 
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As the other parallel reactions, i.e. 
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are also realizable. The actual physical process is injection 
by the excited dye molecule of electrons into the conduction 
band of the n-type material and holes into the valence band 
of the p-type material, i.e. 
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