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Summary 

Cu 2 + ion is found to photocatalyse hydrogen generation from aqueous 
solutions of ethanol. The reaction rate was found to be optimum when the 
concentrations of C u 2 + and ethanol are 0.01 M and 25% v/v respectively. 

The photodehydrogenation of alcohols has been accomplished with 
heterogeneous [1-4] as well as homogeneous [5-7] catalysts. Although a 
wide variety of semiconductors act as effective catalysts in dehydrogenating 
alcohols, the homogeneous systems reported in the literature are based 
almost exclusively oh complexes of rhodium (and related metals) or organic 
sensitizers. We have found that the much simpler material topper(II) 
chloride is a stable and efficient catalyst for the photodehydrogenation of 
alcohols. \ 

Photolysis experiments were conducted using a thermostatted (26 °C) 
double-walled photochemical reactor (Applied Photophysics) of yolume 
300 ml fitted with a 400 W mercury lamp at the central axis. In determining 
quantum yields, a low pressure 15 W lamp was used. Copper(II) chloride 
dissolved in HC1 (0.25 M CuCl2, 0.25 M HC1) was purged with oxygen to 
convert any copper(I) chloride present to copper(II) chloride. Mixtures 
consisting of water, ethanol, copper(II) chloride and HC1 (total volume 
200 ml) were irradiated and the evolved hydrogen estimated volumetrically 
at atmospheric pressure by gas chromatography (Shimadzu GC-9AM gas 
chromatograph, column MS 5A, carrier gas Ar). Prior too irradiation all 
solutions were purged with nitrogen (99.999%). The only g&s detected was 
H 2 > and analysis of the solution by standard techniques revealed the presence 
of $cetaldehyde and small quantities of acetic acid. 

Figure 1 illustrates H 2 photogeneration at different ethanol concentra
tions (ECs) when CuCl2 concentration is kept fixed. It is seen that the rate of 
H 2 production initially increases with increasing EC and then decreases. 
When the EC is very high (85% v/v or more), little H 2 is produced and the 
photolysed solution is found to contain acetaldehyde and copper(I) chloride. 
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