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Abstract 

The juice extracted from pomegranate fruits containing cyanin (flavylium) is utilized as the light-harvesting analog in a dye sensitized 
solid-state photovoltaic cell. Strong chelation of flavylium with T i 0 2 changes it to quinonoidal form. A higher incident photon to current 
conversion efficiency is observed in solid-state Ti0 2 |pomegranate piment|CuI solar cell compare to that o f the cells (Ti0 2 |dye |CuI type) 
sensitized with other natural pigments. 
© 2005 Elsevier B.V. All rights reserved. 
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1. Introduction 

Sensitization of wide band gap oxide semiconductors 
was initiated in 1950s [1] and tremendous growth is seen 
in last few decades. A dye-sensitized electrochemical cell 
with a power conversion efficiency of 10% was fabricated 
by using nano-porous titana film by Gratzel and co-workers 
[2]. Fabrication of cost effective solar cells is a scientific 
challenge in the field of solar energy conversion. Several 
natural pigments have been utilized as sensitizers in pho­
tovoltaic cells due to their capability of injection of electron 
from excited pigments to the conduction band of anchored 
material [3-10]. Most pigments utilized in photovoltaic cells 
undergo in rapid photodegradation [3-5]. Natural pigment 
cyanin is known as more photo-stable than other pigments in 
the application of photovoltaic cells [5,6]. We have fabricated 
a solid-state solar cell using juice extracted from pomegranate 
fruits (rich with cyanin and derivatives) as a sensitizer in n-
semiconductor|dye|p-semiconductor type solid-state cell by 
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sandwiching pomegranate pigments in between Cul and TiC>2 
layers. Photo-properties of TiC>2|pomgranate pigments|CuI 
cells are discussed. 

2. Experimental 

TiC>2 films of thickness of 5 u.m were prepared by apply­
ing a colloidal solution of hydrolyzed titanium isopropox-
ide which contains TiC>2 powder (P-25 Degussa) on pre­
heated conducting glass plates (Soloronix, Switzerland, with 
a conductivity of 16 £2 c m - 1 ) as described elsewhere [10,11]. 
Pomegranate pigments were extracted by filtration the juice 
followed by squeezing pomegranate seeds coat in the labora­
tory. Ti02 films were kept immersed in the juice extracted 
for 5-10 min at room temperature. Cul was coated on 
pomegranate pigments anchored Ti02 electrodes as follows: 
Cul (1.2 g) was dissolved in 20 ml of acetonitrile and residual 
was separated. Triethylamine hydrothiocyanate was added to 
the Cul solution until concentration reaches J0~ 6 M. Small 
amount of this solution was spread on preheated (~150 °C) 
pomegranate pigments coated T i 0 2 electrodes. CuCNS'was 
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