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Abstract 

Bromopyrogal lo l red ( B P R ) , an anionic dye material was used in n a n o - p o r o u s photoelectrochemical cells as the sensitizer in con­
junct ion with a fluorescent cat ionic dye , rhodamineB ( R h B ) and acridine orange ( A O ) . T h e overlap between absorpt ion and emis­
s ion spectra of B P R / R h B and the format ion o f a strong associated c o m p l e x influences the photoe lec tron transfer rate to be 
enhanced and to produce enhanced photovo l ta ic properties. Fluorescence quenching studies indicate that photoexc i ted cat ionic 
dye materials deactivate efficiently by B P R fol lowing different mechan i sms . F T I R and rR spectroscopic evidences suggest that 
the electrostatic interaction o f fluorescent cat ionic dye takes place from the - S O J g r o u p o f the B P R molecule . 
© 2005 Elsevier B.V. Al l rights reserved. 

1. Introduction 

Dye sensitized nano-porous photoelectrochemical 
cells (PECs) continue to attract researchers as a poten­
tial alternative to the energy crises [1-5]. Photovoltaic 
properties so far achieved are promising however; more 
work is required to develop a practical dye sensitized 
PEC. The two possible areas that one could still con­
tinue to work on are the modification and the use of 
different types of low band gap semiconductor materi­
als [6]. The other is the exploration of potential sensi­
tizing dye materials. Transition metal complexes, 
chelated to polypyridyl or triphenylmethane type li-
gands [7,8] and capable of anchoring to a semiconduc­
tor (e.g. T i 0 2 ) surface through hydroxyl or carboxylic 
acid groups have been used to extend the electronic 
absorption well into the visible/IR region expecting 
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to produce enhanced photovoltaic properties by trap­
ping a wider region of the solar spectrum. So far ruthe­
nium polypyridyl complexes have been proven to be 
the most efficient sensitizers developed for nano-porous 
PECs [9]. However, preparations of such dye materials 
require expensive starting materials and often syntheses 
do not produce good product yields. This Letter re­
ports two double dye systems capable of enhancing 
the photovoltaic properties through electrostatic 
interaction. The interaction takes place between a sur­
face-anchoring anionic dye material with a cationic 
fluorescent dye, which is electrostatically held on top 
of the surface adsorbed anionic dye layer. In this work 
bromopyrogallol red (5,5"-dibromopyrogallol sulfo-
naphthalein) was used as the surface anchoring anionic 
dye material. Acridine orange (3,6-bis (dimethylamine) 
acridine zinc dichloride) and rhodamine B (N-[9-
(2-carboxyphenyl)-6-(diethylamino)-3H-xanthen-3-yli-
dinej-JV-ethylethanaminium chloride) were used as 
cationic fluorescent dyes. 
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