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Fig.1 A schematic diagram of the testing system for permeation and diffusion characteristics
of hydrogen isotope in molten salt.
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H, permeation flux with time and the numerical calculations in molten FLiNaK at 500—700 °C.
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Fig.3 Steady-state H, permeation flux in molten FLiNaK with
upstream H, partial pressure at 500 °C, 600 °C and 700 °C.
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Table 1 Diffusion form of hydrogen in different molten salts.
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Permeability of hydrogen in molten salt FLiNaK(LiF-NaF-KF)
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WANG Guanghua'? HUANG Yu'? ZHU Haiyun'? LIU Wei'*
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
2(Key Laboratory of Nuclear Radiation and Nuclear Energy Technology, Chinese Academy of Sciences,
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Abstract Background: Molten salt FLiNaK(LiF-NaF-KF) has potential to be used as heat-transfer fluid of molten
salt nuclear reactor, because of its high chemical stability, moderate specific heat and sufficient thermal conductivity.
One adverse characteristic was that tritium was produced at relatively high rates in such reactors, which could diffuse
through metals at high temperature and thus required to evaluate the behavior of tritium in FLiNaK. Purpose: This
study aims to the permeation behavior of hydrogen in molten salt FLiNaK, providing the basis for tritium permeation
behavior in molten salt. Methods: Plentiful experiments were conducted in a testing system for permeation and
diffusion characteristics of hydrogen isotope in molten salt. Numerical fitting method of experimental results was
performed to obtain the hydrogen permeation characteristics in molten salt FLiNaK. Results: The results showed that
hydrogen was diffusing as H" species in molten salt FLiNaK. The diffusion coefficients and solubility constants of
hydrogen in molten salt FLiNaK can be correlated to DFLiNaK_HZI.12><1074exp(—66.40X103/RgT) (m2~sfl) and
KFLiNaK_H=2.1><10’5exp(—0,94XI03/RgT) (mol'm *-Pa ). Conclusion: The diffusion coefficients and solubility
constants of hydrogen in molten salt FLiNaK were derived from the experimental results.

Key words Molten salt FLiNaK, Hydrogen, Permeability, Diffusion, Solubility
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