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Thermal Expantion and Thermal Conductivity of Rock-like Fuel

Tetsushi MATSUDA®, Shin-ichi KOBAYASHI*, Noriko SHIRASU
Toshiyuki YAMASHITA, Toshihiko OHMICHI and Tadasumi MUROMURA

Excess Plutonium Disposition Fuel Research and Development Team
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Recetved October 21, 1997)

In order to evaluate thermal properties of the rock-like fuel, the thermal expansion and thermal
diffusivity of sintered MgAl;0:-SZR composites (SZR: stabilized zirconia) and those containing 10
mole % of UQ: were measured from room temperature to about 1500°C. Thermal expansion coeffi-
cients of MgAl:04-SZR composites increased with the increase of SZR component and the values
themselves were in good coincidence with those deduced from the Turner’s equation. The addition of
UOsresulted in the increase of expansion coefficients. Thermal conductivity values normalized to
95% T.D). were determined from thermal diffusivity corrected by thermal expansion, heat capacity
estimated and specific density measured. Thermal conductivitjr values of MgAl:04-SZR composites
decreased with the increase of SZR component and were able to be approximated by the Maxwell-
Eucken equation in the compositional region other than that having nearly equal molar fraction of
MgAl:O4 and SZR. Thermal conductivity of the composites containing UQ: was higher than that of
U0, itself in the region where the volume fraction of MgAl:O4 phase was larger than about 50%.
Further, the solution of excess Al2O; into MgAl:O. phase caused the decrease of thermal conductivity
of this phase.

Keywords: Thermal Expansion, Thermal Diffusivity, Thermal Coductivity, Spinel,

Stabilized Zirconia

" Nuclear Fuel Industries, Ltd.
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