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Photolysis of p-type /3-CuCNS dispersions in aqueous 
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A b s t r a c t 0 

Aqueous dispersions of the p-type semiconductor /3-CuCNS generate hydrogen with self-
sacrifice. The reaction mechanism is determined and related to the photoelectrochemical 
properties of /3-CuCNS. 

1 . I n t r o d u c t i o n 

\ 

T h e photoelectrochemical properties of semiconductor particulate dispersions have 
attracted much attention both practically and fundamentally (1 -7} . T h e photocatalytic 
ability of semiconductor particles in the photodecomposi t ion of water [8 -10 ] , reduction 
of nitrogen arid carbon dioxide [ 1 1 - 1 4 ] , extraction of metals [15] and mineralization 
of organic contaminants in water [16, 17] is widely known cont inues to be an active 
area of research. Studies on electron transfer kinetics [18] and particle size effects 
[19 -21] o f semiconductors are of fundamental significance and have given much impetus 
to the theoretical deve lopment of the subject. Semiconductor materials whose particulate 
properties have b e e n extensively investigated include the oxides and chalcogenides 
(e.g. T i 0 2 , Z n O , CdS, CdSe) . Cuprous thiocyanate ( C u C N S ) , which is a p-type 
semiconductor with a band gap of approximately 3.6 e V [22], is an unconventional 
material with interest ing properties . T h e method of preparation o f polycrystalline 
powder or thin films on copper substrate, its semiconductor properties and its suitability 
for dye sensitization have been described previously [22 -28] . 

In this work, the U V photolysis o f aqueous suspensions of C u C N S is reported. 
U V photolysis causes the liberation of hydrogen with self-sacrifice of the material. 
T h e mechanism of corrosion is determined and related to the photoe lectrochemical 
properties of C u C N S . 

2. E x p e r i m e n t a l d e t a i l s 

Cuprous thiocyanate was prepared by mixing aqueous solutions of C u S 0 4 (0.1 
M ) and K C N S (0.1 M ) in the presence of sulphur dioxide, which acts as a reducing 
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