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Abstract 
The electronic coupling of a natural pigment extracted from pomegranate 
fruits (rich with cyanin and exist as flavylium at natural P H ) with an organic 
dye mercurochrome enhanced the performance of solid-state 
Ti02|dye|CuI-type photovoltaic cells sensitized from pomegranate pigments 
or mercurochrome individually. 

1. Introduction 

A dye-sensitized solid-state cell with a structure of 
n-semiconductor|dyejp-serniconductor (NDP) was first 
demonstrated by Tennakon et al [1] by replacing the 
electrolyte of dye-sensitized photoelectrochemical cells [2] 
from a p-type semiconductor (Cul). Thereafter, a series of 
solid-state photovoltaic cells has been demonstrated by using 
several natural pigments such as red sandalwood [3] , tannin 
[4] , gallic acid [5] , cyanin [6 ] , ascorbic acid [7] and organic 
and metal centres dyes (Indoline D 1 4 9 [8] , bromopyrogallol 
red [9] , mercurochrome [10] and ruthenium dyes [11] as 
sensitizers). The narrowness o f the spectral response is due 
to the fact that the light absorption by the dyes does not 
cover the full solar spectrum. Coupling of two or more dyes 
enhanced the performance o f dye-sensitized photovoltaic 
cells due to the absorption of a wide range of visible spectrum 
[12, 13]. Electrostatic coupling of pomegranate juice with 
mercurochrome increases the performance of NDP-type solar 
cells . Photo effects of NDP-type solar cells sensitized with 
mercurochrome and flavylium are discussed. 

2. Experimental details 

A T 1 O 2 colloidal solution containing hydrolyzed titanium 
isopropoxide and TiC<2 powder (P-25 Degussa) was smoothly 
applied on a preheated (at 150 °C) conducting glass plate 
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(Soloronix with a conductivity, of 16 Q • " ' ) and allowed to 
dry. These plates were baked at 4 5 0 °C for 3 0 min and then 
taken out. Unbounded Ti02 powder was removed by a piece 
of cotton wool after cooling the plate at room temperature. 
This procedure was repeated until the thickness of the film 
reached 5 nm. More details regarding the preparation of 
T1O2 colloidal are described elsewhere [ I I ] . Organic dye 
mercurochrome was coated on the T i 0 2 surface by soaking 
the film in a mercurochrome solution (5 x I 0 - 3 M) for 
5 - 1 0 min. Dye-coated Ti02 films were then washed 
with ethanol to remove the excess dye on the surface. 
Flavylium was coated on mercurochrome|Ti0 2 electrodes by 
immersing them in a natural juice o f pomegranate fruits. 
Pomegranate juice was extracted by squeezing theseeds coat of 
pomegranate fruit in the laboratory. The photoactive 
electrodes were completed by the deposition of Cul (or 
CuCNS) on the mercurochrome and the pomegranate fruit 
juice coated Ti02 film followed by washing with ethanol and 
drying in a hot air steam. Cul was coated on dye-coated Cul 
electrodes as follows: Cul (1.2 g) was dissolved in 20 ml of 
acetonitrile and the residual was separated. Triethylamine 
hydrothiocyanate was added to the Cul solution until the 
concentration reached 1 0 - 6 M. Small amount of this solution 
was spread on the preheated ( ~ 1 5 0 °C) electrodes. CuCNS 
was coated on sensitized Ti02 films by spreading small amount 
from a solution prepared by digesting CuCNS in propylsulfide 
until photovoltage of the cell reaches its maximum. A thin 
layer of graphite was carefully painted on the top of the 
CuCNS layer. (The graphite layer on CuCNS makes proper 
contact with conducting glass.) Ti0 2|dye|CuI (or CuCNS) 
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