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Abstract 

A composite catalyst, in which F e 2 0 3 crystallites are deposited on ,ZnO paiticles is found 
to photogenerate NQ 2 ~ in nitrogen-purged aqueous solution. Hydrogen is evolved con­
comitantly. The effectiveness of the catalyst is attributed to hole transfer from ZnO to 
F e 2 0 3 and preferential chemisorption of nitiogen at the F e 2 0 3 surface. 

The phoiofixation of nitrogen is one of the most attractive ways to use sotar 
energy. Although the quantum yields are far below the practical level, several reroute 
indicate the detection of ammonia in irradiated, nitrogen-purged aqueous suspensions 
of semiconductor particles [1-9J. The electron and hole transfer reactions leading to 
the formation oi ammonia are 

N 2 + 6 H + -f-6e~ - — 2NH 3 (1) 

3 H 2 0 + 6 h + — > | 0 2 + 6 H + (2) 

N 2 4- 3 H 2 0 — » 2NH 3 + 1 0 2 AG * 678 kJ (3) 

Oxygen from eqn. (3) is rarely detectable owing to the formation of peroxo complexes 

[10]. 
In aqueous nitrogen-purged dispersions of semiconductor catalysts, oxidative fixation 

of nitrogen can also occur via the reactions 

6 H 2 0 + 6 e ~ — » 3 H 2 + 6 0 H - (!) 

N 2 + 4 H 2 0 + 6h - — * 2 N 0 2 ~ + 8H + (5) 

N 2 + 4 H 2 0 — > 3H 2 + 2 H N 0 2 A G » 5 3 8 kJ (6) 

With catalysts such as TiQ 2 and F e 2 0 3 , the predominant nitrogen fixation mode |1-?J 
is eqn. (3), whereas ZnO [11] produces mostly N 0 2 ~ possibly via eqn. (6). We have 
found that in a composite catalyst, in which F e 2 0 3 crystallites are in contact with 
ZnO, the oxidative fixation of nitrogen occurs at an enhanced rate compared with 
pure ZnO. Nitrogen is more strongly chemisorbed in F e 2 0 3 than in ZnO and hole 
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