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It is found that the photodegradation of methyl violet adsorbed onto a p-CuCNS photocathode 
can be suppressed if the electrolyte contains another fluorescent dye, e.g. rhodamine B or 
fluorescein. It is suggested that stabilization results from energy transfer between excited dye 
molecules in the solution and the adsorbed dye. 

1. Introduction 

The photosensitization of electron transfer across the semiconductor electrolyte 
interface is a well known phenomenon that would possibly play an important role in 
future solar energy conversion devices [1-7]. By sensitization a photoelectrochemical 
cell based on a high band gap semiconductor can be made sensitive to visible light. 
This is attractive because photostable semiconductors are wide band gap materials. 
Unfortunately the sensitized photoelectrochemical devices suffer from two serious 
defects: (1) As a result of concentration quenching, the quantum efficiencies of 
sensitized systems are rather low [8,9]; (2) Dyes photodegrade rapidly, and most 
efficient redox couples are ineffective in suppressing their photodegradation signifi­
cantly [1-7]. We have found that photodegradation of methyl violet adsorbed onto a 
p-CuCNS (cuprous thiocyanate is a p-type semiconductor of band gap 3.2 eV [7-10] 
surface can be suppressed if the redox couple used is itself a fluorescent dye such as 
rhodamine B or fluorescein. This conclusion is based on a study of the stability of 
p-CuCNS photocathodes sensitized with the cationic dyes methyl violet (M) and 
rhodamine B (R), which rendered water insoluble by replacing the anion (CI" in 
commercial dyes) with the complex ion Zn(CNS)4~ . 

2. Experimental 

CuCNS was deposited on 3 x 3 cm copper plates electrochemically by the 
method described in ref. [7]. A peculiar property of CuCNS is that it readily adsorbs 
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