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Density and Surface Tension of CaF.-based Binary Melts

Kazumi OGINO, Hideharu SHIBAIKE, and Shigeta HARA

Synopsis:

Densities and surface tensions of CaF,~-(MgF,, BaF,, SrF,, NaF, LiF, CaO) binary melts were measured
by the Archimedean method and the maximum bubble pressure method, respectively. The results

obtained were summarized as follows:

(1) The molar volumes of binary melts were calculated from their densities at 1550°C. For all
of measured systems except molten CaF,-MgF, system, volume changes of mixing were not observed,
while for molten CaF,-MgF, system negative volume change was observed slightly.

(2) The surface tensions of molten CaF,-SrF, system at 1550°C were explained on the basis of
the equation for the surface tension of ideal solution proposed by Guggenheim, while those of the
other systems were explained on the basis of the equation for the surface tension of regular solution

proposed by Guggenheim.

(3) From the relation between surface tension and molar volume of CaF,-based binary melts, it
was supposed that the surface tensions of those melts were dependent on the packing of fluorine ions

on surface layer of melts.
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Table 1. Purities of fluorides used.

; Impurities (max. wt%;)
Fluoride Source Purity (%)
Cl- SOz- Pb Fe HF
CaF Kanto chem. 0.012 0.02 0.02 0.001 >99.0
2 Morita chem. 0.03 0.05 0.005 0.005 >98.0
MgF, Kanto chem. 0.01 0.05 0.002 0.01 >98.0
BaF, Morita chem. 0.004 0.001 0.0005 Ca:0.01 >99.5
SrF, Morita chem. 0.005 0.02 0.002 0.0010 0.005 >97.1
NaF Morita chem. 0.004 0.001 0.0005 1 0.00045 | 0.07 >99.2
LiF Morita chem. 0.002 0.02 l 0.002 ] 0.0018 >98.2
1 Rg.
3. = w 2
2.3 RERRWE R &

AERIE T, BEOWEOHNEZEZ, HERE AEETI1x, CaF,-MgF,, CaF,-BaF,, CaF,-SrF,,
#ifc, £0.2% LFChsLME L. T, REE  CaFy-NaF & L 0° CaF,-LiF Ric oW CHlER T2 7%,
HOPIE O EEL:, NEREGKE T, 1% LUTT  CaF,-CaO Rz o\ Tik, B2 0&EEL 7.

BB EWE L., ZhbOHEDOBRAT 5EEDRRE £4& O 2TLRAMEDEE L, Table 2 R TRERT
B IOZOBEHC OV, BIERY? TBWTEHRLE RIh3., chbd 2 TAMMEOBE L TNC & DEEF
DT, T TIIEETS.

Table 3. Surface tensions of CaF,-based binary

Table 2. Densities of CaF,-based binary melts. melts.
for-a—(b;( ) T r=a—bx10-2T

-3T (g/cc emperature Svst (dyn/cm) Temperature

System ) b range (°K) ystem a b range (°K)
CaF, 3.299 | 0.445 | 1714-1859 CaF, 459.0 | 9.56 | 1724-1859
} CaF,-10 mol9,MgF, 3.322 | 0.461 | 1673-1853 CaF,-10 mol9,MgF, | 437.1 | 8.61 | 1681-1848
it CaF,-30 mol2sMgF, 3.273 | 0.446 | 1672-1853 CaF,;-30 molo,MgF, | 442.7 | 9.66 | 1681-1851
ri‘CaFrSO mol2,MgF, 3.312 | 0.483 | 1670-1 854 CaF,-50 mol9oMgF, | 389.2 | 7.44 | 1673-1853
i CaF,-60 mol9,MgF, 3.287 | 0.482 | 1673-1853 CaF,-60 molo,MgF, | 374.4 | 7.07 | 1687-1848
( CaF,-80 mol9,MgF, 3.199 | 0.454 | 1673-1859 CaF,-80 mol9p,MgF, | 345.9 | 6.05 | 1681-1854
MgF, 3.057 | 0.400 | 1673-1853 MgF, 304.5 | 4.85 | 1683-1856
CaF,-25 mol9;BaF, 3.930 | 0.540 | 1579-1774 CaF,-25 mol?,BaF, 433.7 { 9.51 | 1577-1772
CaF,-50 mol?;BaF, 4.647 } 0.720 | 1373-1573 CaF,-50 mol?,BaF, 407.7 | 9.29 | 1415-1578
CaF,-75 mol?,BaF, 5.074 | 0.774 | 1465-1677 CaF,-75 mol?,BaF, 399.0 | 9.45 | 1477-1674
BaF, 5.682 | 0.946 | 1623-1823 BaF, 372.9 | 8.68 | 1656-1809
CaF,-50 mol?,SrF, 3.998 | 0.554 | 1667-1 823 CaF,~50 mol9,SrF, 424.1 | 8.30 | 1681-1827
SiF, 4.611 | 0.650 | 1723-1823 SrF, 427.4 | 9.16 | 1722-1827
CaF,~10 mol9;NaF 3.194 | 0.434 | 1573-1773 CaF,-10 mol9,NaF 437.6 | 9.80 | 1616-1746
CaF,~-30 mol9;NaF 3.243 | 0.548 | 1423-1573 CaF,-30 mol?,NaF 377.9 | 9.07 | 1462-1567
CaF,-50 mol9,NaF 3.073 | 0.548 | 1323-1503 CaF,-50 mol7,NaF 355.6 | 9.79 | 1327-1484
CaF,~75 mol9,NaF 2.941 | 0.606 | 1173-1323 CaF,-75 mol9;NaF 333.9 | 9.97 | 1187-1379
NaF 2.769 | 0.646 | 1273-1473 NaF 325.6 | 11.2 1 326-1 470
CaF,-50 mol9;LiF 3.088 | 0.520  13870-1573 CaF,-50 mol9,LiF 398.2 1 9.65 | 18378-1579
LiF 2.301 | 0.454 | 1171-1375 LiF 336.3 | 9.44 | 1193-1389
CaF,-13.4 mol9,CaO | 3.300 | 0.436 | 1723-1853 CaF,;-13.4 mol9,CaO| 482.1 | 10.4 1 735-1 848
CaF,-19.7 mol9,CaO | 3.329 | 0.445 | 1723-1858 CaF,-19.7 mole,CaO| 473.6 | 9.28 | 1 744-1870
CaF,-25.8 mol9,CaO | 3.085 | 0.300 | 1723-1833 CaF,-25.8 mol9,CaO| 384.0 | 4.15 | 1738-1863
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Fig. 1. Molar volumes of molten CaF,-MgF,,
CaF,-BaF,, GaF,-SrF,, CaF,-NaF, CaF,-
LiF and CaF,-CaO systems at 1550°C.
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Fig. 3. Surface tensions of molten CaF,~-MgF,,
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LiF and CaF,-CaO systems at 1550°C.
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Fig. 6. Composition dependence of excess surface
tension for molten CaF,-NaF system at
1 550°C.
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Fig. 9. Relation between surface tension and
molar volume for fluoride melts.
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Fig. 13. Relation between surface tension and
molar volume for CaF,-based binary
melts, under the consideration of surface
structure.
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Fig. 14. Relation between surface tension and
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