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The structure change of the borosilicate glasses
by high energy irradiation®

T. Yokokawa ™ M. Shinmei *

T. Maekawa™ K. Kawamura™

Abstract

The structure and the formation process as well as the thermal stability of the
point defects induced by' X-ray or electron irradiation were examined for the sodium
borate, silicate and borosilicate glasses. From the ESR and optical absorption measu-
rements the following conclusions were deduced.

{1} The main defect centers produced by X-ray irradiation at the room temperature
were the hole centers located on the non-bridging oxygen ion in the glass network.

{2) The stability of the defect center located on the silicate structure was smaller
than that on the borate structure in the borosilicate glasses.

{3) The alkali ion associated electron center, which could not he observed in the

X-ray irradiated glasses at the room temperature, could be detected in the short

time range(micro to milli second) in the electron pulse irradiated alkali silicate

glasses.

{4) The formation of this defect center could be completely suppressed by introduc-
tion of the Cd(l) ion.

¥

ib} The thermal stability of the alkali ion associated electron center was very

low; that is, at 400°C this center disappeared even in the 5 micro second after
irradiation.

The scanning electron microscopic study was conducted for waste glass P0500 during
the leaching process both with Hz 8Os and HNO3 solutions at 18°C and 40°C, respectively.
Many cracks were observed by the 1 hr leaching when 0IN-HNOsz solution or 0.05N-Hz SO4
solution was used, but were observed only by 15 min. when IN-HNO; solution was used.
These cracks which must play an important role for a leaching behavior were likely
to be resulted mainly due to the contraction forces acted on the glass surface by
the ion size differences between the acid soluble ioms in the glass and hydrogen
ions during the leaching. Acceleration of the leaching reaction was observed by
applying ultrasonic waves to the solutions.

* Work performed by Hokkaido University under contact with Power Reactor and
Nuclear Fuel Development Corporation.

# Department of Chemistry, Faculty of Science, Hokkaido University, Sapporo 060,
JAPAN.
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