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Hydrogen atom yields in the radiolysis of water have been experimentally measured 

using isotopic scavenger techniques and the results compared with the predictions of 

stochastic track chemistry calculations to elucidate the underlying kinetics.  

 

The production of H atoms in the radiolysis of water is relatively small (~ 10 % of the 

total yield of reducing radicals), however, this species is of fundamental importance. It arises 

from two distinctly different pathways, (i) the decay of excited states of water on a sub-

picosecond time scale, and (ii) by reaction of the hydrated electron with the hydronium ion 

during the diffusion-kinetic evolution of the radiation particle track. Understanding the role 

of H atom is further complicated by the kinetic competition between its formation from the 

hydrated electron and its removal by H atom reactions with other radiation-induced track 

species. Predicting intra-track H atom kinetics is very difficult.  

 

The yield of H atom was determined by subtraction of the total molecular hydrogen 

production in water from that observed in formate containing solutions, and by more direct 

measurement of HD using deuterated formate as a scavenger. The yield of HD and ∆H2 are 

in good agreement. They are observed to increase with increasing scavenger concentration, 

implying that the H atom yield decreases with the evolution of the radiation track. Stochastic 

track chemistry calculations have been used to analyze the measured experimental yields and 

to elucidate the underlying H atom kinetics in the radiolysis of aqueous systems.  

 

Acknowledgement. This work was supported at the University of Notre Dame by the Office 

of Basic Energy Sciences of the US Department of Energy, and at the University of 

Manchester by the UK Nuclear Decommissioning Authority through their Dalton Cumbria 

Facility Cooperative Agreement.  

 

 

 

 

 


