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Hg 2 Cl 2 is found to be a low mobility semiconducting material with a band gap of — 3.2 eV 
and to have the rather unusual property of reversible photoadsorption of dissolved 0 2 from water. 
A suspension of Hg 2 Cl 2 in aqueous HgCl 2 photogencrates 0 2 , reducing HgCl 2 to Hg 2 Cl 2 . In 
absence of an electron acceptor, Hg 2 Cl 2 photogenerates 0 2 from water degrading into Hg. Both 
reactions store energy. 

1. Introduction 

Semiconductor particles can catalyse two types of practically important photo­
chemical reactions [1-5]: (1) Photo-oxidation of water in the presence of an electron 
acceptor; and (2) Photoreduction of water in the presence of an electron donor. 
These reactions mimic PSII and PSI in natural photosynthesis and, if endothermic, 
could serve as a means for chemical storage of solar energy. Although quite a 
number of up-hill reactions of the PSI type are well known, the recorded up-hill 
reactions of the PSII type are few [5-8]. Again, with most of the familiar semicon­
ducting materials, the oxygen photogeneration is found to be a slow process 
compared to hydrogen photogeneration, and water oxidation reactions in general do 
not proceed very far in the forward direction. This could be attributed to irreversible 
photoadsorption of oxygen by the catalyst. Photoadsorbed oxygen gets consumed in 
secondary photocorrosion, e.g. CdS, or forms bound peroxocomplexes, e.g. T i 0 2 

We have found that mercurous chloride acts as a semiconducting photocatalytic 
material that initiates the following up-hill reactions. 

(1) A suspension of H g 2 C l 2 in aqueous HgCl 2 evolves 0 2 when irradiated with 
UV light (A < 372 nm) reducing HgCl 2 to H g 2 C l 2 , i.e., 

2HgCl 2 + H 2 0 -» H g 2 C l 2 + 2HC1 + \02, 

AG = 109.2 kJ (pH = 7). 
(2) When a sacrificial electron acceptor is not present, a H g 2 C l 2 suspension in 

water photogenerates 0 2 via the reaction • 

H g 2 C l 2 + H 2 0 -> 2HC1 + 2Hg + \02, 

AG = 186.1 kJ (pH = 7). 
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