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Summary 

T i 0 2 ground with M n 0 2 and suspended in an aqueous alkaline medium 
is found to photogenerate hydrogen with concomitant oxidation of M n b 2 to 
M n 0 4

2 _ . T i 0 2 suspended in a solution of M n 0 4

2 - liberates oxygen on 
irradiation. Thus, in principle, reversible oxidation and reduction between 
M n 0 2 and M h 0 4

2 - can be used to photodecompose water. 

Reversible redox reactions between two photosystems are perhaps the 
most promising way of achieving photocleavage of water [1] . In photo-
system I (PS I) water is reduced to hydrogen by extracting electrons from a 
donor D which is then oxidized to an acceptor A. In photosystem II (PS II) 
A is reduced back to D releasing oxygen. The redox couple A/D serves as 
the electron pool Unking PS I and PS II. Light energy is absorbed by a 
sensitizer or by the redox molecules themselves. A two photosystem process 
has several advantages. 

(1) The utilization of two photons for each electron transfer. Con­
sequently, photons of lesser energy (compared with a single step process) are 
required for splitting one molecule of water. 

(2) The highly reactive primary oxidation and reduction products of 
water are generated at sites separated spatially and thus the back reactions 
are suppressed. 

(3) Hydrogen and oxygen produced in spatially separated sites can be 
fed into different compartments. 

(4) Each photosystem JSSn functio^npndependently of the other for a 
limited duration of time. >4^ '^ ' 

Although examples of irreversible mdiviclual photosystems, i.e. sacrifi­
cial photochemical reduction and oxidation of water [ 2 - 7 ] , are well known, 
reversible cyclic models are quite rare [8 - 1 0 ] . In this paper, we describe a 
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1. Introduction 

(ft) 


