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Hydrogen gas evolution from water in zeolites cavity with γ-ray irradiation has been
examined.  Metal oxides prepared in the cavity of the Y-type zeolites and silicagels are
also used for this examination.  G-values for hydrogen gas evolution of water included
in the cavity are higher than that of pure water.

Decomposition mechanism of water with γ-ray irradiation has been studied and
has been clear to a certain extent.  Hydrogen gas evolution is anticipated to be
increased if H radicals can combine with each other.  The interfering reactions for
hydrogen gas evolution would the existence of electrons and OH radicals, and the
recombination reactions.  The size of a spur in which the reaction of γ-ray with the metal
oxides takes place is assumed to be about 3 nm.  In this paper the zeolites ZSM-5, Y-
type zeolites and silicagels with the cavity sizes of 3, 5 and 7 nm were used.  The wet
zeolites, silicagels and those containing the metal oxides were irradiated with 37.4-78.8
KGy of 60Co in nitrogen atmosphere. The hydrogen gas evolved was determined by gas
chromatography.  G-values obtained are listed in the table.  The yield for the silicagel A
is the highest in the samples examined here.  The reasons for these results are not
clear, but the surface of the zeolites and silicagels has important roles to radicals
produced with γ-ray irradiation.

The G-values for hydrogen gas evolution of water included in various cavities.

Samples   Hydrogen Evolution/ml   G-value    Size of Cavity/nm
Water 0.038 0.42  /
Water + Zeolite ZSM-5 0.079 0.93 0.4
Water+Zeolite Y 0.051 0.61 0.7
Water+Na-Moldenite 0.093 1.08 0.7
Water+Silicagel A 0.085 1.34 2
Water+Silicagel B 0.048 0.79 7
Water+Silicagel C 0.065 0.80 15


