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Hydrogen gas evolution accompanied with the interaction of water molecules
with radicals on the surface of quartz and glass

—— Effects of radicals formed by radiation exposure
by
Tetsuo HASHIMOTO, Masahiro TORAZAWA, Satoshi TAKAHASHI,
Tadashi SAKAI and Shigeru AOKI

(Abstract)

Some fundamental studies have been carried out about the evolution of hydrogen gas from
the surfaces of pulverized natural quartz and synthetic glass immersed in deionized water.
The semiquantitative analysis of hydrogen gas relative to other gas constituents was done by
a gas chromatographic separation equipped with a thermal conductivity detector. The hydrogen
gas evolution was found to occur when the thermally annealed quartz particles were exposed
with artificial radiations as well as the application of newly pulverized quartz powder.The
increasing tendency of hydrogen gas was remarkably promoted from both the employment of ultra-
sonic agitation and larger specific surface areas of quartz and glass powder. It is noteworthy
that theetching treatment of the surface with HF-solution brought on a meaningfully decreased
hydrogen gas evolution whether with or without radiation exposure.

From these results, the role of the surface portion was considered to be most important in
the process of the‘radical formation and storage, even in the case of radiation exposure.

Applications of hydrogen gas evolution to geological phenomena have been discussed.
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Fig. 1 Models of radical formation in breaking-off of silicate bonding and
of hydrogen gas evolution by interaction of radicals with water molecules.
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Table 1 Specification of synthetic glasses.

GA-1| GA-8| GA-9 | GA-11] GA-21

& I (g/ed) 4.03 5.38 5.77 3.63 5.74
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B AT 452 407 361 627 370
fa &R A C) 502 440 383 58 397
%Ak K (T) 594 496 433 705 454

PbO PbO PbO PbO PbO
#l R % B20s B203 B20s3 B203 B20s3

SiO, Si0. SiOz SiO2 Si02
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Fig. 2 Reaction apparatus for water and radicals on quartz surface under
condition of constant temperature and ultrasonic agitation.
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Fig. 5 Dependence of hydrogen gas evolu-
tion on reaction time.
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Fig. 6 Dependence of hydrogen gas evolu-
tion on reaction time.

Quartz powder (10g of Madagascar origin,
40—80 mesh) was used in the present experi-
ment.

(V) quartz powder exposed to 8.1 kGy with
gamma-rays of § Co source after annealing
treatment at 400°C for 10 min.

(O) the same quartz powder without arti-
ficial irradiation.

Quartz powder (10g of Madagascar origin,
smaller than 400 mesh) was used in the pre-
sent experiment.

(V) quartz powder exposed to 8.1 kGy with
gamma-rays of 50 Co source after annealing
treatment at 400°C for 10 min.

(O) the same quartz powder without artifi-
cial irradiation.
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B LIEREE M > T45°COKEFHR X 400°C for 10 min.
HOOFBRIAR > TIRIE S H700 (O) the same quartz powder without artificial
irradiation.
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mesh) etched with HF treatment and used in the IRIEASKEE 7 R A I, 45 i BT )

present experiment. ) . .
(V) quartz powder exposed to 8.1kGy with gamma- ERILTOS LMD 1,

rays of 6 Co source after annealing treatment at 4, REAMEKFRHXAREROBFK
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