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Abstract 

A method is given for deposition of a microporous film of cuprous iodide on indium-tin oxide glass substrate. Characteristics of the 
photocurrent spectra of the chlorophyll-sensitized film under back-wall and front-wall illumination are described. 
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1. Introduction 

The dye sensitization of wide-band-gap semiconductors is 
becoming a promising method of devising practically viable 
photoelectrochemical cells (PECs) [1 -8 ] . Wide-band-gap 
semiconductors are generally photocorrosion resistant in 
electrolytic media and, consequently, the problem instability 
owing to photodegradation of the semiconductor is negligible 
[ 1-8 ] . Dye sensitization affords a way of extending the spec­
tral response of wide band gap materials to the visible region. 
Again in a dye-sensitized PEC, the excited dye molecules 
adsorbed at the semiconductor surface inject electrons 
(holes) into the conduction (valence) band. Thus the minor­
ity carriers, the holes (electrons), are not encountered and 
recombination losses from defects in the semiconductor are 
non-existent or minimal [6] . 

The major drawback of dye-sensitized PECs had been the 
low energy conversion efficiency. At monolayer or submon-
olayer coverage of the dye, the quantum efficiency of charge 
injection per molecule of adsorbed dye approaches unity. 
However, in order to increase the energy conversion effi­
ciency, the light absorption cross-section needs to be 
increased by increasing the surface concentration of the dye. 
When this is done, several other factors which tend to 
decrease the quantum efficiency are encountered. Thick dye 
layers are insulating and also cut off light that should be 
incident on the dye molecules adsorbed at the semiconductor 
surface. Furthermore, when the surface concentration of the 
dye is increased, deactivation of excited molecules by mutual 
interaction (concentration quenching) is promoted. The 
above problems are elegantly overcome in the dye-sensitized 
microporous (colloidal) T i0 2 photoelectrodes developed by 
Gratzel and coworkers [5-8] , In a dye-sensitized micropo­
rous electrode, light intercepts many semiconductor particles 
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lightly covered with the dye. Thus the light absorption cross-
section is increased, maintaining a large effective surface 
area. 

In the dye-sensitized PEC developed by Gratzel and 
coworkers [5-8] and other modifications of this system, col­
loidal T i0 2 is deposited on indium-tin oxide (ITO) glass. It 
is interesting to examine the possibility of using other semi­
conductors as dye-sensitized microporous photoelectrodes. 
The present work describes the preparation and properties of 
microporous cuprous iodide photocathode and sensitization 
with chlorophyll. 

2. Experimental details 

Cuprous iodide was prepared by mixing equimolar (0.3 
M) solutions of copper sulphate and potassium iodide. The 
precipitate of Cul was separated by filtration washed with 
sulphurous acid (to remove free iodine) followed by warm 
distilled water and dried (110 °C). Potassium iodide (0.5 g) 
was dissolved in acetone (30 ml) and the solution agitated 
with Cul (0.2 g) until all Cul was dissolved. When I~ ions 
are present, Cul dissolves in acetone to form the complex ion 
Cul 3

2~ (in an aqueous medium Cul 3

2~ disproportionate to 
Cul and I ~; consequently, unlike in acetone, Cul is dissolved 
only by a saturated solution of KI). Cul (p-type semicon­
ductor band gap, about 3.1 eV [9]) is electrochemically 
deposited on ITO glass plates by the following method. ITO 
glass plates (linear dimensions, 1 cm X 2 cm; sheet resistance, 
about 15 ft) were cleaned with NaOH (0.1 M), washed and 
dried. Cul solution in acetone is electrolysed with ITO glass 
plate as the anode and a platinum mesh as the counterelec-
trode. Current is potentiostatically (Hotkuto Denko HA-301 
potentiostat) maintained at 12 mA c m - 2 for about 15 s. 
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