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Densities and Surface Tensions of Melts in the System CaF,-CaO-SiO,

Synopsis :

Shigeta HARA and Kazumi OGINO

Densities and surface tensions of CaF,-Ca0O-SiO, melts were measured by the Archimedean method and
the maximum bubble pressure method, respectively. From the measured densities, the molar volume was
computed for the following binary systems; CaF,-CaO, CaF,-3Ca0O-Si0O,, CaF,-2Ca0-Si0,, and
CaF,-3Ca0-Si0,. For the systems, the molar volume obeyed the simple additive law on volume and it sug-

gests that calcium fluoride in the melts behaves as a diluent.

On the other hand, the surface tension for

the binary systems changed approximately in accordance with the Guggenheim’s equation for the regular

solution.

From the results, the iso-density curves and the iso-surface tension curves were proposed for

the CaF,-CaO-SiO, ternary melts having the ratio, CaO/SiO; > 1.5 at 1 550C".
Key words : density ; surface tension ; ternary melt ; calcium fluoride ; calcium silicate.
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Fig. 2. Density of CaF,-2Ca0-SiO, binary melts.

Table 1. Densities of CaF,-Ca0O-SiO, melts.

System p=a-bX1073T (g/cc) (1/p)(de/dT) 23k Temperature

(mol%) a b (1074~ 1) range (K)
CaF; 3.299 0.445 1.79 1714-1 859
CaF»-13.4%Ca0 3.300 0.436 1.74 1723-1 853
CaF3-25.8%Ca0 3.329 0.445 1.77 1723-1 858
CaF3-37.4%Ca0 3.085 . 0.300 1.18 1723-1 833
CaF2-10%3Ca0- SiO, 3.339 0.428 1.67 1753-1 823
CaF3-30%3Ca0- Si0, 3.503 0.480 1.83 1813-1 853
CaF32-40%3Ca0- SiO, 3.164 0.284 1.07 1773-1 843
CaF2-10%2Ca0- SiO, 3.333 0.435 1.71 1673-1 854
CaF2-20%2Ca0- SiO, 3.256 0.368 1.42 1669-1828
CaF»-30%2Ca0- Si0, 3.192 0.314 1.20 1623-1 823
CaF32-50%2Ca0- SiO, 3.201 0.287 1.07 1713-1873
CaFy-10%3Ca0-25i0, 3.279 . 0.404 1.59 1693-1 853

Table 2. Surface tension of CaF,-Ca0O-SiO, melts.

System 7= a-bX1072T (dyn/cm) 7at1823K Temperature

(mol%) a b (dyn/cm) range (K)
CaF, 459.0 9.56 284.7 1724-1 859
CaF3-13.4%Ca0 482.1 10.40 292.5 1735-1948
CaF3-19.7%Ca0 473.6 9.28 304.4 1744-1 870
CaF2-25.8%Ca0 384.0 4.15 308.3 1738-1 863
CaF3-37.4%Ca0 319.2 1833
CaF2-10%3Ca0- SiO, 453.3 7.83 310.6 1698-1797
CaF3-40%3Ca0-Si0, 446.1 3.55 381.4 1841-1879
CaF3-10%2Ca0- SiOy 451.1 8.17 302.2 1714-1 841
CaF3-20%2Ca0- SiO, 456.7 7.63 317.6 1666-1 824
CaF2-30%2Ca0- Si0, 466.5 6.92 340.3 1623-1823
CaF2-50%2Ca0- SiO, 472.3 4.44 391.5 1752-1 860
CaF3-10%3Ca0-2Si0, 413.1 g?g 293.5 1674-1 850

CaF32-20%3Ca0+2Si0, 475.8

325.6 1762-1842
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Fig. 3. Surface tension of CaF,-2Ca0-SiO; bin-
ary melts.
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Fig. 6. Density of CaO-SiO, system at 1550°C.
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