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Abstract ' 

Complexation of bromopyrogallol ligand with di(aqua)bis(oxalalo)iron(II) moiety, [Fe(II)(H20)2(C204) i] 2 ~, shows enhanced photo­
voltaic properties when compared with the photovoltaic cells coated by bromopyrogallol ligand only. Electrochemical and absorption 
spectroscopic data suggest the nature of the lowest electronic transition of iron(II) complex as a ir* b p r) «- diT(p cj, metal to ligand charge 
transfer transition. Photovoltaic cells coated with bromopyrogallol ligand complexed with iron(H) shows higher stability for photodegrada­
tion and incident photocurrent conversion efficiency with a UV radiation blocking filter. © 2001 Elsevier Science B.V. All rights reserved. 
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1. Introduction 

Mctallochromic triphenylmclhane type dyes attracted 
many scientists due to their potential ability to chelate with 
a number of metal centers [1,2]. Recently; we have shown 
[3] that the dye materials belonging io (his class is capable 
of producing high photocurrents and photovoltages when 
used as sensitizers in nano-pourous Ti02 photovoltaic cells. 
However, slow photodegradation of dye molecules and low 
photocurrent conversion efficiencies have been the major 
problem faced by the scientists. Photo-excitation of these 
type of ligauds involve ligand centered (LC) transitions 
and often strongly allowed transitions are well into the 
UV side of the spectrum. Hence, direct irradiation will 
cause the photodegradation of dye molecules, blocking the 
UV radiation results in low photocurrent conversion ef­
ficiencies. Furthermore, solar energy conversion schemes 
based on LC transitions do not involve an energy capture 
through a charge separation process. Therefore, in addition 
lo photodegradation, charge recombination reduces the cell 
efficiency of photocells sensitized through an LC mecha­
nism (Scheme la). A more efficient system would be a cell 
sensitized through a charge capturing mechanism [4], such 
as a metal-ligand charge transfer (MLCT) transition where 
charge recombination is much less probable (Scheme lb) . 
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In the present study we have found that when a iron(II) 
moiety is complexed with bromopyrogallol ligand and used 
as the sensitizing dye material, enhanced values for the 
observed cell photocurrents and photovoltages are obtained. 
In addition, cells coated with these iron(II) bromopyrogallol 
complexes have shown high stability for photodegrada­
tion of dye material with a higher value for the observed 
photocurrent. .: 

2 . Experimental 

Nano-porous layers of T1O2 were coated on CTO glasses 
(1.5 cm x 2 cm, sheet resistance approx. 2 0 f i / c m 2 ) by fol­
lowing the methods described elsewhere [5]. Iron(II) ligand 
complexes were prepared by following the procedure given 
below: bromopyrogallol ligand and di(aqua)bis(oxalato) 
iron(Il) (which was prepared by precipitating the complex 
in aqueous medium by adding oxalic acid to an aqueous 
solution of ferrous ammonium sulfate) were mixed (1:1 
molar ratio) and refluxed for 2 h in methanol. The resultant 
mixture was evaporated and the dark black solid compound 

1 obtained was washed several times with acetone to remove 
any unreactcd bromopyrogallol ligand. 

TiC>2 plates were coaled with dye materials by boiling 
them in melhanolic solutions. Liquid state photovoltaic cells 
were fabricated by sandwiching a film of electrolyte (8:2 
ethylene carbonate and acetonitrile), 0.5 M tctrapropyl am­
monium iodide and 0.05 M I2 in between dye coated TiC>2 
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