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A composite catalyst consisting of hydrous cuprous oxide ( C u 0 2 x H 2 0 ) impregnated with 
cuporus chloride was found to photoreduce dinitrogen to ammonia. It is suggested that the ability 
of this system to reduce dinitrogen depends on efficient hole scavenging by CuCI with self-sacrifice 
and chemisorption of dinitrogen on C i i 2 0 - x H 2 0 which is the reduction site. 

1. Introduction 
: i 

Photocatalytic nitrogen fixation has tremendous economic potential as an alter­
native to the Haber process [1], which is the basis of all artificial nitrogeneous 
fertilizers. Unfortunately, this objective is even harder to achieve than the photo-
catalytic cleavage of water [2-13] . The chief obstacles are the difficulty of prevent­
ing back reactions and finding catalysts that readily chemisorb nitrogen [13]. Several 
reports indicate the detection of N 2 reduction to N H 3 when semiconductor catalysts 
dispersed in N 2-purged water are irradiated [2-13] . However, quantum efficiencies 
are exceedingly small and the reaction does not move very far in the forward 
direction owing to the-presence of back reactions. Recently we have noted [14] that 
comparatively high yields of ammonia (fig. 1) are obtained with C u 2 0 - x H 2 0 
(hydrous cuprous oxide). T h e hydrous cuprous oxide was found to have a highly 
negative flat band potential ( 0.80 V versus SCE at pH = 7 and a band gap of 
~ 2.6 eV compared to the much less negative flat band potential and ~ 2.3 eV band 
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