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Abstract 

Photovoltaic cells capable of generating high photo-current densities and voltages were fabricated using metallochrpmic triphenylmethane 
type dye materials by depositing nano-porous TiOj films onto a thin film of SnOj coated conducting glass. Two dye materials belonging 
to the triphenylmethane class namely, bromopyrogallol red and pyrocatechol violet were investigated. Molecular orbital calculations and 
contour plot have indicated that the LUMO le^el is localized on the Ti(IV) ion, whereas the HOMO level is centered around the ligand. 
Moving from wet cell, i.e. using I~ / I j " as the redox mediator to p-type solid semiconductor Cul reduces the photo-current conversion 
efficiency approx: 38%. Good stability for photo-current and photo-voltage were noticed when the incident light path was intercepted 
using UV and IR filters. Scanning electron microscopic data have revealed that particle sizes are in the range of 50-100 nm for the Cul 
and 10-25 nm for the deposited colloidal T1O2 tespectively. ©1979 Elsevier Science S.A. All rights reserved. 
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1. In t roduc t ion 0 

! 
Considerable interest is still on for the development of 

a stable and relatively low cost dye-sensitized photovoltaic 
cell1 to harness the solar energy. Dye sensitization process has 
been widely used in conjunction with wet electrodes, where 
the photoelectrochemical cell is made by depositing dye ma­
terial onto a conducting glass plate coated with nano-porous 
high band gap semiconductors like T1O2 and with a suit­
able liquid redox couple (e.g. However, there are 
several disadvantages when using wet photoelectrochemi­
cal cells such as dye desorption, solvent evaporation due to 
seal imperfections etc. The development of dye sensitized 
nano-porous solid state devices [1] by replacing the liquid 
electrolyte with Cul or CuCNS p-type semiconductors have 
overcome some major technological difficulties. 

Nevertheless, main problem that scientists still face is 
' their low efficiency of photo-current conversion and par­
ticularly photodegradatiop of the dye material. Ruthenium 
polypyridyl dyes have shown fairly high photo-current con­
versions, ca. 10% and with a reasonable stability. However, 
these inorganic dye materials are comparatively expensive 
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Fig. I. (a) Bromopyrogallol red (b) Pyrocatechol violet. 

when considering the synthesis process involves [2]. Car-
boxylic functional groups attached to the polypyridyl ligand 
acts as anchors by chelating with surface hydroxyl groups 
of colloidal Ti02- Photophyscial and photochemical aspects 
of most of these ruthenium dyes have been well charac­
terized by several workers [3] by ultrafast flashphotolysis 
and spectroscopic techniques. This paper reports the results 
obtained using two structurally similar dye materials hav­
ing triphenylmethane central frame. Structures of the two 
triphenylmethane dyes are shown in Fig. 1. Construction 
of typical liquid and solid state photocells are shown in 
Fig. 2. Supplementary computational data and scanning elec­
tron microscopic data are also discussed. 
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