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On the Molar Volume of the MgF,-CaF, Binary System in Solid and Liquid States.

By Yutaka SHIRAISHI and Shunroku WATANABE

The density of the molten MgF,-CaF, system was measured by the Archimedean method with two
bobs. In addition, the linear thermal expansivity in the solid state was measured by an improved sessile
drop method which consists of an arrangment to observe it from three directions. The density in the
solid state was obtained from the expansivity and the density which was measured at room temperature.

The eutectic temperature of this system is considerably lower than the melting point of the pure
components, about 270°C lower than the melting point of MgF, and about 430°C lower than that of CaF,.
It is rather difficult, therefore, to discuss the change in volume with composition under isothermal condi-
tions in which only the liquid exists. This is due to the fact that the gap between the above temperature
and the liquidus temperature also varies greatly with composition. Thus, it is proposed that the true
effect of composition can be observed along a temperature contour directly related to the liquidus curve.

It is difficult to define the volume change upon fusion in the case of a solid-liquid mixture due to the
the presence of the two, coexisting phases. According to the experimental results, the volume change
upon fusion can be reasonably defined by extrapolating the liquid volume to the eutectic temperature
and comparing this with the solid volume.
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Table 1 Density and thermal expansivity of molten MgF,-CaF, system.
N e . ° [
Composition (mol %?_ Density (g/cm3) at T°C Temperature rerg;;gls?\lrity
MgF, CaF, 1000 1100 1200 1300 1400 1500 | T28e (°C) (deg™)
100 0 2.451 2,407 1270-1460 4.667x1072
72 28 2,555 2.508 2,463 1120-1420 5,152
50 50 2.639 2,598 2.554 2.508 (2.460) 970-1370 5. 026
25 75 (2.619) 2,575 2,531 1220-1420 5.514
0 100 2.554 1440-1550 4.50
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Fig. 3 Relation between density and temperature in Fig. 4 Phase diagrams of MgF,-CaF,
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molten MgF,-CaF, system.
Tg: Eutectic temp., Ty : liquidus temp., Ty:
Melting point.

M. Rolin & M. Clausier:

system.
@ : Rolin & Clausier (1967),
(® : Barton, Bratcher & Grimes
(1959).

Rev. Int. Hautes Temp. Refract., 4 (1967), 42.
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Table 2 Apparent surface tension term estimated by single bob measurement
combining with double bob measurement.

Sampie Kind of 1 Density at T°C | Estim. o cos 0 (dynjom) at T°C
measurement l 1300 1450 1550 1 1300 1450 1550
Small bob & 2.447  2.384 | -39 —12
MgF, Large bob | 2. 450 2.385 —-34 -4
Double bob | 2.451  2.385 — —
Small bob R 2.556  2.506 155 268
CaF, Large bob 2.568 2.527 146 272
Double bob ‘

2.573 2.536 - -

3) C.J. Barton, L.M. Bratcher & W.R. Grimes: ORNL-2548 (1959).
4) FHFD, B KA #kEHE 64 (1978), 523.
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