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The U V photolysis of an aqueous solution of iron(II) phosphate ( p H « 2 . 2 ) liberates 
hydrogen at a rate faster than other iron(II) solutions at a similar pH, due to removal 
of the reaction product F e 3 + as insoluble iron(III) phosphate. An aqueous suspension of 
iron(III) phosphate ground with T i 0 2 liberates molecular oxygen with reduction of iron(III) 
phosphate to iron(H) phosphate. The possibility of water photodecomposition using the 
above reactions is discussed. 

1. Introduction 

Practical systems for the photodecomposition of water remain a challenge [1]. 
The most severe constraints arise from the need for multielectron transfer and the 
prevention of.back reactions [2]. One of the simplest methods of overcoming the above 
difficulties' is to develop devices based on two photosystems (photosystem I (PS I ) 
and photosystem II (PS II)) . In PS I, water is reduced to hydrogen with oxidation of 
an intermediate compound; in PS II, water is oxidized to oxygen with reversion of 
the oxidized intermediate to the original state [2 -6 ] . A n additional advantage of the 
two-photosystem method is the possibility of spatial separation o f the hydrogen and 
oxygen evolution sites [6]. Although several two-photosystem models have been proposed 
and investigated, a practical system based on this idea has yet to be developed [1] . 
The available model systems show poor quantum yields and are not completely reversible 
when the cycles are repeated. It is probable that the further search for two-photosystem 
processes will eventually pave the way towards the practical photodecomposition of 
water. We have investigated a model system for the photodecomposition of water 
based on jthe phosphates of Fe" and F e U I as the intermediate redox couple. 

It is well known that the photolysis of F e 2 + in aqueous medium generates hydrogen 
with oxidation of F e 2 + to F e 3 + [7-10] 

The initial quantum yield is high; however, when F e 3 + accumulates in the solution, 
the hydrogen yield decreases as a result of back reactions. The primary product in 
the photolysis of aqueous F e 2 + is either solvated electron or H'; an acidic pH favours 
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