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Determination of Trace Oxygen in FLiNaK Molten Salt
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Abstract  As a well-developed high-temperature heat carrier, FLiNaK molten salt is cheap

and

thermodynamically stable. It can be used as the second coolant in high-temperature molten salt reactor and

solar heat transfer medium. The presence of oxygen greatly influenced the function of the molten salt

reactor such as reducing the solubility of nuclear fuel, the precipitation of uranium oxide which would

further lead to local overheating of the fuel circuit. However, there are still no general methods for the

analysis of trace oxygen in the molten salt now. Based on the application of oxygen analyzer in the

determination of trace oxygen in steel industry, we developed a practical method for the measurement of

trace oxygen in FLiNaK molten salt. Optimal test conditions including suitable package container and the

cracking power 2 800 W were established. The relative standard deviations of oxygen were 3. 1% and the

recoveries were 85% ~101%.
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Table 2 Properties of several metals and molten salt
/°C /°C /(geem™ %)
Ni 1455 2 730 89
Sn 232 2 260 7. 32
Ag 962 2212 10. 53 !
Al 660 2 467 97 Figure 1 Relationship between oxygen content and
Cu 1083 2 595 3 89 cleavage power in metal fluorides
Fe 1534 2 750 7.9
- i 25
FLiNaK 460 1570 2. 02
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Table S Oxygen recovery in FLiNaK molten salt /%

FLiNaK
/g /g
0.1023 0. 0248 0. 341 3 0.014 7 92
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Table 6 Analytical results of oxygen content in
FLiNaK molten salt /(pgeg™)
SD RSD/ %
FLiNaK-1 245 253 267 266 258 257.8 9. 2033 3.6
FLiNaK-2 101 97 88 93 95 948 4 8166 5.1
FLiNaK-3 73 75 69 72 74 726 23021 3.2
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