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flux densities

Magnetic flux density/><10™* T Ea/k] mol™

0 1.94
261 2.41
397 2.44
534 2.55
670 2.52
806 2.64
942 2.74
1079 2.77
1215 2.83
1351 2.75
1487 2.85
1624 2.82
1760 2.81
1896 2.79
2033 2.79
2169 2.75
2305 2.71
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Research on Low MHD Effect of Dual-Liquid Phase Mix Liquid Tritium Breeder

Xu Kun', Zhang Lixia?, Li Junge®, Wang Bo*
(1. Institute of Advanced Energy Materials and Devices, Beijing University of Technology, Beijing 100124, China)
(2. No.3 Laboratory, 201 Research Institute, China Aerospace Science and Industry Corporation, Beijing 100863, China)

Abstract: Flowable behavior of lithium-based liquid tritium breeder was simulated through the liquid GalnSn alloy. The liquid metal GalnSn and
quenching oil combine together to simulate the liquid dispersion insulation phase, thus forming the flowable tritium breeder. A flowable metal with low
conductivity characteristics was prepared. The liquid metal GalnSn alloy and liquid dispersed insulation phase quenching oil were mixed to form a new
fluid. The influence of magnetic flux, mixing ratio, and temperature on the viscosity of new fluid was studied, and the conductivity change of fluid with
the addition of dispersed insulation phase quenching oil was tested. Results show that when the magnetic induction intensity exceeds a certain value,
the viscosity of the fully liquid metal is significantly higher than that of the composite material with quenching oil, indicating that the addition of
quenching oil can effectively reduce the MHD effect, and the composite material with quenching oil has lower flow resistance under a strong magnetic
field. The conductivity is approximately exponentially decreased with increasing the addition of quenching oil. The conductivity of the flowable tritium
breeder increases abruptly after standing for a period of time, and then stabilizes again at the new conductivity level. If the breeder is re-mixed
ultrasonically, the conductivity will reduce to its original level, suggesting that this material can be recycled in practical applications.
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