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Abstract 

A method is given Tor electrochemical deposition of thin polycrystalline films o f cuprous thiocyanate (p-iype semiconductor, band 
gap = 3.6 eV) on conducting indium-tin oxide glass. Dye-sensitization of the surface with methyl violet and construction of a 
photoelectrochemical cell are described. The investigation demonstrates the usefulness o f unconventional high band gap 
semiconductors in studying dye-sensitization. 
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1. Introduction 

Dye-sensitization of thin films of semiconductor sur­
faces and their utilization in photoelectrochemical cells 
(PECs) have attracted a great deal of attention [I-5J. 
An important contribution in this direction is-the obser­
vation by Gratzel and co-workers that dye-sensitized 
PECs based on colloidal films of T i0 2 possess the 
ability to convert solar energy at practically viable 
efficiencies [6-8]. It is likely that similar or better cells 
of this type could be made with colloidal films of other 
semiconducting materials. A major problem in the 
study of dye-sensitization is the enhancement of the 
absorption of the dye at the semiconductor surface and 
the prevention of the subsequent leaching of the ad­
sorbed dye into the solution. Dye-sensitization affords a 
way of extending the spectral response of stable wide 
band gap semiconductors to the visible spectrum. How­
ever, familiar dyes are poorly adsorbed on the surfaces 
of most conventional high band gap semiconductors 
(eg. Ti0 2). 

In a series of reports, one of the present authors (KT) 
and other collaborators have discussed the properties of 
the unconventional semiconductor CuCNS (cuprous 
thiocyanate) and the suitability of thin films of this 
material for making dye-sensitized PECs (9-11]. Solid 
CuCNS exists in two polymorphic forms (a and ft), the 
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common /7-form is a three-dimensional polymer com­
posed of layers of close-packed CuCNS units [12-15]. As 
a result of the polymeric nature of B-CuCNS, thin films 
of CuCNS are largely free from cracks and pin-holes 
[10,11]. The other important property of CuCNS is that 
it readily adsorbs cationic dyes, whose anionic compo­
nent is CNS~[9]. The mechanism of adsorption is 
presumably the formation of a solid-solution thiocyanate 
of the cationic dye and CuCNS. This is supported by the 
observation that CuCNS is soluble in a saturated solu­
tion of the thiocyanated dye or the molten dye. The 
/7-form of CuCNS in the absence of impurities behaves as 
a p-type semiconductor of band gap «3.6 eV [10]. 

In our earlier reports [9-11], we discussed the deposi­
tion of CuCNS on a copper substrate by chemical or 
electrochemical methods. Deposits on copper substrates 
are contaminated with oxides of copper and a stoichio­
metric excess of copper is also introduced [10]. In this 
work, we describe a method for deposition of pure 
CuCNS on conducting tin oxide-coated glass and con­
struction of a dye-sensitized PEC. 

2. Experimental 

All chemicals used, ie KCNS. Kl, l 2, CuS0 4 and 
ethanol were of analytical grade. Indium-tin oxide 


