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Abstract 
A simple method is given for the preparation of thin polycrystalline films of copper iodide on a copper substrate. 
Dye-sensitization of the surface with Rhodamine 6G and the construction of a photoelectrochemical cell are 
described. 

I 

1. Introduction I 
\ 

It is well known that thin polycrystalline films of 
semiconductor materials can; function as the light-har­
vesting surface in photoelectrochemical cells (PECs) 
f 1-6]. In this connection thinfilms of familiar semicon­
ductor materials (e.g. oxides,and chalcogenides) have 
received most attention [1-6]. An additional advantage 
of PECs is that high bandgap materials can be sensi­
tized to the visible spectrum by affixing dyes to the 
surface of the semiconducting photoelectrode [7-12]. 
For this purpose, the semiconducting surface must 
readily adsorb suitable dyes. We have noted that 
cuprous iodide, a semiconductor with a bandgap of 
approximately 3.1 eV, has the ability to adsorb cationic 
dyes [12], where the anionic ligand is I". In this note we 
describe a simple technique for the preparation of thin 
films of Cul on a copper substrate and the construction 
of a dye-sensitized PEC. 

2. Experimental details 

Copper plates ( 4 x 5 cm2) were mechanically polished 
and ultrasonically cleaned with a detergent. To remove 
oxide and grease films on the surface, the cleaned plates 
were kept immersed in an alkaline solution of potas­
sium cyanide (0.1 M in KCN and 0.2 M in NaOH) for 
15 min. The plates were rinsed with water to remove 
KCN and NaOH, washed with propan-2-ol and kept 
suspended in chamber C of the set-up shown in Fig. 1. 
Pure argon or nitrogen was passed through the system 
in the direction shown in Fig. I. The wash-bottle A 
contained propan-2-ol, and a few crystals of iodine 
were placed at the bottom of chamber B. The iodine 
vapour was carried over to chamber C by the argon 

stream (50mlmin~'), where it reacted with copper to 
form a thin film of Cul. The thickness of the film could 
be adjusted by varying the duration of exposure or 
controlling the rate of flow. The propan-2-ol vapour 
assisted the formation of a uniform layer and, lowered 
the vapour pressure of the iodine (the iodine partial 
pressure was estimated to be about 0.2 of the atmo­
spheric pressure). To estimate the thickness of the film, 
the Cul-coated plate was digested with NaOH, when 
Cul released I" to the solution via the reaction 

Cul + NaOH — • CuOH + Nal (1) 
The extract was neutralized with HC1 and chlorine 

was passed through to liberate the iodine, which was 
estimated colorimetrically. The variation of the thick­
ness of the film with time was also monitored. The 
thickness of the film was calculated frrim the amount of 
Cul formed, assuming that the density of the film 
material was same as the bulk density of Cul. The 
diffuse reflectance spectrum of the surface was obtained 
using a Shimadzu GC-9AM spectrophotometer. The 
flat-band potential of the Cul film was determined from 
a Mott-Schottky plot (i.e. a plot of C~2 vs. V, where C 
was the capacitance and V the potential across the 
space charge layer). For this purpose, the capacitance 
of the Cul-coated plate when immersed in Na 2 S0 4 and 
KI/I2 solutions was measured as a function of the 
potential across the space charge layer at frequencies of 
500 Hz and 1 kHz. 

The dye used in sensitizing the surface was Rho­
damine 6G iodide. As the commercial dye (BDH) is the 
chloride, the iodide form was obtained as follows. The 
chloride form of the dye was boiled with a saturated 
solution of KI, when double decomposition converted 
the chloride into the iodide. Rhodamine 6G iodide, 
which is less soluble than the chloride, was separated by 
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