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Abstract: The conductivity of LiF-YF;-Y, O; molten salt system is directly related to the mechanism,energy saving and
efficiency improvement of rare earth yttrium alloy prepared by molten salt electrolysis. The conductivity of LiF-YF,; and
LiF-YF;-Y, O; molten salt systems with different ratios was measured by CVCC method at 1 173—1 373 K. It was found
that the conductivity of molten salt decreased with the decrease of temperature and the increase of YF; and Y, O; contents in
molten salt. The reason may be that the generation of large particle size complex ions and the increase of viscosity of molten
salt lead to the decrease of migration resistance of small volume free ions(such as Li” and F~ )in molten salt; the conductivity
of molten salt changes with temperature. The law is in accordance with Arrenius equation. The reasonable empirical formula
between conductivity of binary and ternary molten salt and composition and temperature was obtained by fitting, which can
be used to determine the change rule of molten salt conductivity, which laid theoretical foundation for the preparation of
yttrium alloy by molten salt electrolysis.
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Fig. 1 Schematic diagrams of experimental apparatus used for conductivity tests
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Table 1 The electrical conductivity and cell constants of

standard conductivity solution at 20 C

KCI solution Electrical
. . Cell constants/
concentrations/ conductivities/ .
cm

(mol « L™1) (Secm™ D)
0.1 0.011 67 35.12
0.01 0.001 225 35.01
0.001 0.000 147 34.92
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Table 2 The activation energy of conductance and pre exponential factors of LiF-YF; molten salt system at 1 173—1 373 K

obtained according to the empirical equation

YF; contents/ A/ B/ C/ ‘ Fitting degree InA E/]

mol % (Secem™ 1) (Seem ' «K ) (Seem !+ K2

20. 0 —27.66 47. 40 —16. 29 0.973 3. 06 13 042.17
30. 0 —1.43 3.92 0. 86 0. 993 3. 16 16 547. 27
40. 0 —5.12 8.01 —0.57 0. 993 3. 44 21 316. 51
44. 4 —0.47 0.03 2.57 0. 983 3.55 23 604. 11
48.3 —5.11 7.41 —0.57 0. 992 3.47 23 749.11
50. 0 —2. 80 3.72 0. 86 0. 992 3.47 23 973. 83
52.9 —4.51 6.47 —0. 29 0. 990 3.43 23 865. 17
58. 4 —3.04 4.07 0.57 0. 992 3.42 24 330. 92
60. 0 —1.19 1.12 1.71 0. 992 3.42 24 566. 46
70. 0 7.09 —12.83 7.43 0. 998 3.76 28 839. 10
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Fig. 3 Variations of the electrical conductivities as a function of temperatures
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