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Abstract 

Iodide ion is found to catalyse the photogeneration of hydrogen from aqueous electron -donor 
ions. As examples, the photolysis data of aqueous F e 2 + , T i 3 + , S 0 3

2 - and H 2 F 0 2 ~ ions in 
the presence and absence of I" ion are given. The reaction mechanisms are discussed. 

Several inorganic electron-donor ions, when photolysed (UV light), liberate hydrogen 
with an increase in the oxidation state of the ion [1-11]. If X* denotes an ion of 
charge q, the primary photochemical step is the formation of a solvated electron which 
is scavenged by the hydrogen ion, i.e. 

X* + H 2 0 - ^ * k * + , + e a q - ' ( 1 ) 

— > X * + 1 + H/ + O H - (2 ) 

At low pH values, the creation of the solvated electron is undetectable and reaction 
(2) may be regarded as the primary step [12]. Hydrogen evolution results from diffusion- ' 
controlled combination of hydrogen free radicals. The best known examples of cations 
which behave in this manner during photolysis are C r 2 + , E u 2 + , F e 2 + , C e 2 + , V 2 + and 
T i 3 + [1-11]. Of the electron-donor anions we note that sulphite ( S 0 3

2 ~ ) . sulphide 
(S 2 ~) [13] and hypophosphite ( H 2 P 0 2 ~ ) liberate detectable quantities of hydrogen 
when irradiated. Hydrogen evolution during the photolysis of cations and anions is 
severely limited by the recombination of H" to yield the initial products and by the 
low molar extinction coefficient associated with the transition. We have observed that 
iodide ion, which absorbs strongly in the U V region, catalyses the photogeneration 
of hydrogen in the above reactions. As examples, data on the photolysis of F e 2 + , 
Ti 3 + , S 0 3

2 - and H 2 P 0 2

- in the presence and absence of I - are presented and the 
reaction mechanisms are discussed. ! 

2. Experimental details 

2.1. Preparation of materials 
FeCl 2 free from F e 3 + was prepared by digestion of FeCl 2 (Aldrich) solution wilh 

iron filings. Titanium metal (Aldrich, 99.99%) was dissolved in concentrated hydrochloric 
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