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Electrical Conductivity Measurement of Molten Alkaline-Earth Fluoride

Y. S. Sohn and K. B. Kim

Department of Metallurgical Eng. Yonsei University 134 Shinchon-dong Seodaemun-gu, Seoul 120-749

Electrical conductivities of molten, pure alkaline-earth fluorides were measured
as part of an investigation of the physical properties of fluxes for use in
electroslag welding of titanium. A conductance cell comprising twin capillaries of
pyrolytic boron nitride, Smm I.D.X 100mm long, two movable tungsten electrodes
and a molybdenum crucible, was designed and constructed in order to determine
the electrical conductivity of very corrosive, highly conductive, molten fluorides
at temperatures ranging from 1673K to 1873K. Molar electrical conductivities
were calculated from the measured specific electrical conductivities of alkaline-
earth fluorides and their molar volumes. Molar electrical conductivities of pure,
molten fluorides decreased in order of BaF;>SrF,;>CaF,>MgF;> BeF,. The vari-
ation in the molar electrical conductivities of binary solutions of alkaline-earth
fluorides was explained in relation to the charge density of metal cation, the
coulombic attraction energy between metal cations and fluorine anions and their
volume of melt.

Keywords : electrical conductivit, molten alkaline-earth fluoride, electrochemical im-
pedance spectroscopy.
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Fig. 1. Schematic of electrochemical impedance
measurement apparatus for molten alkaline-earth
fluorides.

Table 1. Purity for alkaline-earth fluorides (unit
1 %)

BeF, MgF, CaF, SiF, BaF,
99.5% purity|99.9% purity (99.95% purity(99.9% purity|99.9% purity
Al<0.001 | Al<0.01 | AlK0.005 | Al<0.00 | Al<0.03
Ca<0.01 | Ca<D.001 | Ag<0.001 | Ca<0.01 | Ca<0.05
Cu<0.001 | Fe<0.001 | Co<0.0001 | Cr<0.001 | Cr<0.001
Mg<0.01 Ti<0.01 Mg<0.01 | Fe<0.005 | Cu<0.001
Na<0.2 Si<0.007 | Mg<0.005 | Fe<0.001
Si<0.01 | Mg<0.001
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Table 2. Specific electrical conductivity of alkaline-earth fluorides, In k=a—b/T

coefficients of the equation standard error of coefficient of temperature
a b estimate of In k correlation c) n
Bef, 14.0748 23341.5038 0.0268 0.9994 925-1076 53
Bef, 9.9516 17806.4235 0.0281 0.9949 1076-1173 28
MgF, 2.6746 1824.9260 0.0039 0.9967 1322-1577 47
CaF, 2.8225 1692.3188 0.0011 0.9988 1468-1587 42
SrF, 27111 1674.0744 0.0011 0.9965 1531-1604 25
BaF, 2.4728 1725.7681 0.0017 0.9953 1452-1550 28
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Fig. 2. Specific electrical conductivity of molten
BeF,.
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Fig. 3. Specific electrical conductivity of molten
CaF,.
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Fig. 4. Specific electrical conductivity of molten
MgF,.
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Fig. 5. Specific electrical conductivity of molten
SrfF,.
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Fig. 6. Specific electrical conductivity of molten
BaF,.
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Fig. 7. Specific electrical conductivity of molten
MgF,, CaF,, SrfF, and BaF,.
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Fig. 8. Molar electrical conductivity of molten
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