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Mercuric thiocyanate is found to be a p-type semiconductor with a band gap of ahout 3.2 eV. 

The mierocrystals of this material easily absorb several dyes from aqueous solutions. Experimental 

data on photoreduction of carbonic acid to formaldehyde by dye sensitized H g ( C N S ) : and 

semiconductors are pVesented showing that the photocalalytic activity is enhanced when the dye is 

strongly adsorbed. 

1. Introduction 

Solid state photovoltaic cells and other promising solar energy conversion sys­
tems, such as photoelectrochemical cells [1-5] and particulate dispersions of photo-
catalysts [6-9] , depend on the use of semiconductor materials. The type of semicon­
ductor adaptable, is highly restrictive in the case of dry solid state cells. In wet cells, 
a larger variety of semiconductor materials, polycrystalline or amorphous, can be 
used and for this reason wet cells continue to attract much attention, in spite of the 
frustrating problem of photocorrosion [1-8]. Photostability, a band gap appropriate 
to the solar spectrum, high carrier mobility and easily available methods for 
preparation of surface coatings are essential requirements for a material for photo-
electrochemical use (the location of the band edges with respect to the redox level in 
the electrolyte is also important, but these parameters are adjustable to a certain 
extent). In the case of a photocatalyst the above requirements can be further relaxed 
since there is no necessity for preparation of surface coatings and the carrier 
mobilities become less important as the particle size decreases. Thus photostability 
and band gap are the major factors that decide the suitability of a photocatalyst. 
Low band gap materials sensitive to the visible region generally undergo photocorro­
sion. High band gap semiconductors can be sensitized with dyes [10-13], but 
unfortunately, the dye sensitization presents additional problems, that is, the sensi­
tizer must remain firmly adsorbed to the semiconductor substrate and should not 
photodegrade [10-13]. As the variety of sensitizers and the number of high band gap 
semiconductor materials, not necessarily of high carrier mobility, that can be 
prepared in microcrystalline form are practically infinite, it is conceivable that some 
of the best systems for solar energy conversion are dye sensitized particulate 
dispersions. 
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