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Hydrogen Absorption by Zircaloy Cladding

in Inner-surface Oxidation

Teruo FURUTA, Hiroshi UETSUKA, Satoru KAWASAKI,
Akira HOSHINO® and Shuichi 1507
Division of Reactor Safety, Tokai Research Establishment, JAERI

( Received September 25, 1979 )

Rod-burst/oxidation tests and zircaloy tube oxidation tests in a stagnant
steam or a mixed gas of steam and hydrogen environment were made to examine
hydrogen absorption by zircaloy cladding in inner-surface oxidation under &
hypothetica1'LOCA condition in LWRs.

Hydrogen is absorbed by zircaloy cladding oxidized at above 950°C, depend-
ing on hydrogen fraction in mixed gas of steam and hydrogen. Absorbed hydrogen
content increases with exposure time to steam. Tetragonal zirconia with
monoclinic form is observed in the specimen with relatively high content of
absorbed hydrogen. In a simulated fuel rod, hydrogen absorption is influenced
by rupture opening area and steam flow rate outside the cladding, for hydrogen
generated by zirconium-steam reaction at the location severely oxidized 1is

absorbed at other Tocation in a rod where hydrogen absorption easily occurs.

Keywords : LOCA, Zircaloy Cladding, Inner-surface Oxidation, Zirconia,
Hydrogen Absorption, Hydrogen Content, Steam flow rate,
Rupture opening Area, Steam-Hydrogen Mixtures, Distance from
a Rupture Opening,

+ Division of Chemistry, Tokai Research Establishment, JAERI
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Fig. 5 Hydrogen content of specimens oxidized
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