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Abstract

The actinide-hydride fuel is an excellent integral fuel - moderator system.
The concentration of hydrogen in the actinide hydride is comparable to that of
hydrogen in liquid water of LWR cores. We have proposed new type of reactor core to
reduce the amount of long-lived actinide wastes. The actinide-hydride containing
23’Np, ?*1Am and ?3Am was considered as a transmutation target fuel to reduce the
amount of long-lived actinides, which are included in high-level radioactive wastes
generated after reprocessing spent nuclear fuels. One of the most important R&D
items to establish the idea is the development of actinide-hydrides target, which can
be safely irradiated up to high burnups. Recently, absorption properties of U-Th-Zr
alloys have been examined to develop a new U-Th-Zr hydride fuel. It was shown that
the U-Th-Zr hydride fuel has excellent stability at high temperature. In this work,
the U-Th-Zr hydride fuel was used as surrogate of the transmutation target fuel,
since the hydrogen chemical potential of the U-Th-Zr hydride is close to that of Np
and Am hydrides. The thermodynamical analysis method has been established to
estimate the equilibrium pressure of hydrogen in actinide-zirconium-hydrogen
system. Fundamental properties such as thermal conductivity and thermal expansion
coefficient have been measured for the core design. Fuel behaviour code of the hydride
fuel has also been developed for the designing study and analysis of data from
irradiation tests.
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*** Jrradiation and Administration Section, Irradiation Center, O-arai
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log pH2 (bar)

AmBnHx A/M H/M Peg. (bar)
at 1023 K

ThZrHuis 0.50 0.9 0.0002724
Th2ZrHso 0.66 1.0 0.002966
ThZrHao 0.50 15 0.006687
ThZrzHs.0 0.33 1.0 0.01511
Th2ZrHao 0.66 1.33 0.001208
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ThZrzHa0 0.33 1.33 0.013189
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ThZrHe.o 0.50 3.0 0.032715
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ThZrsHe.o 0.24 15 0.111186
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YHs - 266427 222.14 -38.74 -7.74E- 3 0 0
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LaH; - 213676 215.7 - 39.25 -7575E-3 |0 0
SmH; - 212028 202.8 -38.0 - 7.85E- 3 0 0
PdH -184000 |-58.6 0 0 0 0
Uly -569278 | 736.8 - 145.6 -4.979E-3 | 987425 0
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SmTe - 405845 248.24 -51.53 -1.22E-3 7530 -4.213E-7
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