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Research on thermo-physical properties of several typical molten salt coolants
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Abstract Background: As an ideal coolant, molten salt has been successfully used in molten salt reactor, and its
thermo-physical properties have dramatic impact on heat transfer performances. However, the diversity in molten salt
pretreatment and preparation induce discrepancies among the existing data which may cause puzzle in its applications.
Purpose: The aim is to systematically investigate and evaluate thermo-physical properties of FLiNaK and HTS,
especially viscosity in abnormal operation temperature range, and measure thermo-physical properties of CloKmag
salt accurately. Methods: Molten salt coolants were prepared normatively, and their thermo-physical properties were
systematically measured through testing instruments including the differential scanning calorimetry, self-developed
Archimedes density device, improved thermal conductivity meter based on laser flash method, and self-developed
rotating viscometer. Results: Through the measurement and analysis above, we have systematically obtained the
thermo-physical properties of FLiNaK, CloKmag and HTS accurately, especially viscosity in abnormal operation
temperature range. Conclusion: Heat capacity and thermal conductivity of molten salt are almost unaffected by
temperature and can be regarded as constants. Viscosity at 80 K above melting point decreases with the increase of
temperature and tends to that of room-temperature water in high temperature range. The thermo-physical properties of
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FLiNaK, CloKmag and HTS can provide accurate and reliable basic data for the application of molten salt.
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