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A B S T R A C T 

Photolysis of an aqueous solution of manganese(II) bicarbonate is found to generate 
hydrogen with precipitation of nianganese(lll) hydrous oxide. Manganese(lll) hydrous oxide in 
turn is found to photoreduce water with concomitant oxidation to manganese dioxide Reaction 
Mechanisms are discussed. 

1. I N T R O D U C T I O N 

Photoinduced charge transfer in transition metal cations and associated chemical reactions 
continue to attract attention 1 . It is well known that several transition metal ions 2"' (ie, Fe 2 + , E u 2 ' , C r ' ) in 
aqueous medium when photolysed generate molecular hydrogen with an increase in the oxidation state 
The primary photochemical step is fomiation of a solvated electron (which is scavenged by hydrogen ions) 
or a hydrogen free radical 5 , ie. 

V ' X"*' + e (1) 

X"(aq) --•> X " + l + O H - + H " (2) 

Generally (1) occurs only at low pHs and higher pHs favour (2) 3 . Hydrogen evolution results from 
diffusion controlled combination of H". The rate of hydrogen evolution R [H 2 ] is largely determined by the 
rate of back reactions (1) or (2) which influaices die probability of combination of H" radicals. If the back 
reaction is suppressed R | H , | is enhanced. As an interesting example of this effect, we present our 
observations on hydrogen production in the photolysis of an aqueous solution of manganese(l l) bicarbonate 
Detectable quantities of H, (ie, above the level observed when water is irradiated with a medium pressure 
mercury lamp) are not seen when the M i r ' ion is photolysed in aqueous medium at low pH (ie, a solution 
of FvliiCI, or MnSO.,). However, when a solution of manganese (II) bicarbonate (pH ~ 6) is irradiated with 
a medium pressure mercury lamp, rapid hydrogen evolution is noted with the precipitation of the oxides 
of manganese. The reaction occurs because, Mir^ formed in the primary photochemical step is 
instantaneously 1 hydrolysed to manganese (III) oxide. 

2 . E X P E R I M E N T A L 

Manganese (II) bicarbonate solution was prepared as follows: 
Sodium bicarbonate (0 .2M) was added dropwise to a solution of MnCL (0 .5M) to obtain a pinkish white 
precipitate of manganese (II) carbonate. 


