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Neutron Irradiation Characteristic Tests of Oxygen Sensors

Using Zirconia Solid Electrolyte

Nobuo HIURA, Yasuichi ENDQU, Takayuki YAMAURA
Motoji NIIMI, Taiji HOSHIY A, Junichi SAITO
Shizuo SOUZAWA, Norikazu OOKA and Mamoruz KOBIYAMA®*

Department of JMTR
Oarail Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received February, 1997)

In the Department of JMTR of Japan Atomic Energy Research Institute (JAE
RI) , the in-situ measuring technique of cxygen potential has been being developed
to study the chemical behavior of high burn-up fuel base-irradiated in the Light
Water Reactor.

In this test for developmeni of the technigue, oxygen sensors using zirconia
solid electrolyte stabilized by MgO, CaQ and Y.0:;, named MSZ, C8Z and Y3Z,
respectively, were irradiated by neutrons in the Japan Materials Testing Reactor
(JMTR) of JAERIT and the characteristics of electromotive force of these sensors
under and after irradiation were discussed. From the experimental results, the
electromotive force of YSZ sample under irradiation decreased with an increase in
irradiation fluence within a range of neutron fluence (E>>1MeV) up to 1 X10¥m™
The electromotive force of MSZ sensor irradiated with neutron fluences (E>> 1 MeV)
up to 9 X10" m™ was almost equal to the theoretical value of the electromotive
force. [t was shown that after irradiation, a decrease in the electromotive force of
CS8Z sensor was smaller than those of MSZ and YSZ sensors, although the electro-

motive forces of MSZ, CSZ and YSZ sensors were smaller than the theoretical value.

Keywords: Zirconia, Electrolyte, Oxvgen Sensor, MgQ, CaQ, Y.0,, Electromotive
Force, Neutron Irradiation, JMTR
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