
^ ~. 0U143 
^7 J- Photochem. Photobiol. A: Chem., 55 (1991) 297-300 297 

Hydrogen production in the photolysis of 
tetrahydroxostannate(II) ions in an aqueous niedium 

K. Tennakone 
Institute of Fundamental Studies, Hantana, Kandy, and Department of Physics, University of 
Ruhuna, Matara (Sri Lanka) * 

U. S. Ketipearachchi 

Institute of Fundamental Studies, Hantana, Kandy (Sri Lanka) 

(Received April 10, 1990) 

Abstract 

The photolysis of aqueous tetrahydroxostannate(II) ions in an aqueous medium is found 
to liberate hydrogen with the formation of hexahydroxostannate(IV). Colloidal platinum 
increases the rat)e of the reaction. 

1. Introduction 

Some inorganic 1 ions in an aqueous medium when photolysed liberate hydrogen 
with the oxidation Of the ions. In all reported cases [1 -9 ] ( F e 2 + , C e 2 + , E u 2 + , S r 2 + 

and V 2 + ) , the oxidation state changes by o n e unit and the reaction mechanism is 
bel ieved to be associated with light-induced transfer of an electron to the solvent 
which is scavanged by the H + ions [10, 11], i.e. 

X n + ^ - X ( n + 1 ) + + e - (1) 

H + + e - »H (2) 

H + H >H2 (3) 

T h e quantum yield of H 2 formation in this process depends o n several factors such 
as the nature of light absorption by the ion, X ( " + I ) + - X " + oxidat ion-reduction potential , 
the concentration of X M + and the p H of the solution [12] . T h e e lectron detachment 
from ions and molecules in aqueous solution is generally monophotonic [13]. A s 
molecular hydrogen generation requires a transfer of two electrons, the above severely 
limits the quantum yield of hydrogen generation in the photolysis. Al though there is 
extensive literature o n the photochemistry of coordination compounds of transition 
metals [ 1 -12 ] , studies on the complexes of the main group have b e e n somewhat 
neglected. In this note w e report our observations* o n the photolysis of aqueous 
tetrahydroxostannate(II) ion, which is found to liberate hydrogen with concomitant 
oxidation to hexahydroxostannate(IV) ion, i.e. 

[ S n ( O H ) 4 ] 2 - + 2 H 2 0 - ^ * [ S n ( O H ) 6 ] 2 - + H 2 (4 ) 

T h e above is a rare example of a system where the oxidation state of the ion changes 
by ' two units during photolysis. 
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