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Surface Tension and Density of FeO-CaO-SiO, Melts
Yasuji Kawal, Katsumi MoRI, Hiroaki SHIRAISHI, and Noboru YAMADA

Synopsis:

The surface tension and density of FeO-CaO, FeO-58i0,, and FeO-CaO-SiO, melts, CaO content up
to 40 mol%, and SiO, up to 50 mol%, in contact with solid iron, have been measured at temperatures from
melting points to 1 430°C by the maximum bubble pressure method.

Surface tension values of these melts are in the range from 350 to 530 dyn/cm.

Surface tension and density of liquid iron oxides show an abnormal behavior, that is, a positive dependence
on temperature. The addition of CaO or SiO, to iron oxide lead to monotonous decreases of surface tension
and density of melts, but the maximum of surface tension is observed in the iso-thermal curve of surface
tension of FeO-CaO-Si0O, ternary melgé of constant CaO content at 1 400°C.

It is found that surface tension values of melts calculated from the equation containing terms of surface
tension coefficients and the effect of ferric oxide agree well with the experimental results in the composition
range of this experiment.

Molar volumes of FeO-CaQO and FeO-30Ca0-8i0, melts show negative deviations from ideal mixture
of components.
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Fig. 1. Schematic diagram of experimental

apparatus.
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Fig. 2. Composition of slag samples.
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Fig. 4. Density and surface tension of FeO-CaO
melts in contact with solid iron at 1400°C.

Table 1. Surface tension and density of FeO-CaO melts in contact with solid iron.
CaO Surface tension Density
( mols) (dyn/cm) 01 400°C (g/ cm?) £1 s000C

0 1.303 t *— 1308 5164 14%%* 0.00186t +1.95 4.55+£0.03**
5 0.493¢ — 173 517412 0.00118 t +2.89 4.54:0.02
10 0.205¢ + 205 4924 8 —0.00318t +8.75 4.2940.05
15 0.016 ¢+ + 475 496+ 9 —0.0011t ¢ +5.71 4.15+£0.05
20 —0.182t¢ + 733 4784115 —0.00127 ¢t +5.90 4.124+0.02
25 0.072¢ + 383 483+ 7 —0.00015t +4.36 4.154+-0.05
30 —0.039t¢ + 536 4814+ 7 —0.00005t +4.10 . 4.03+£0.05
35 —0.074¢ + 571 46710 —0.00217 t +6.84 3.8040.05
40 —0.140 ¢, + 675 479+ 6 —0.00120t +5.50 3.82+0.03

* ¢ (°C) **% Standard deviation
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Fig. 5. Content of ferric oxide in FeO-CaO
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Table 2. Surface tension and density of FeQ-SiO, melts in contact with solid iron.

Si0,( mol%) | Surface tension(dyn/cm) 01 400°C Density (g/cms?) ©1 w000C
10 1.164t — 1137 492+ 7 —0.00744 ¢ +14.57 4.16+0.05
20 0.582t — 338 4774+ 8 —0.00291 ¢t + 8.04 3.96+0.05
33 1.422t — 1543 4484+ 8 —0.00422 t + 9.51 3.6140.05
40 0.599 ¢t — 422 417+ 13 —0.00388 t + 9.00 3.574+0.04
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Fig. 7. Density and surface tension of FeQO-SiO,
melts in contact with solid iron at 1400

°C.
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Fig. 9. Molar volume of FeO-SiO, melts at
I 400°C.
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Table 3. Surface tension and density of FeO-CaO-SiO, melts in contact with solid iron.

CaO Si0O, Surface tension 01 son0c Density p
o 3 1 400°C
( mol%) (dyn/cm) (g/ cm?)
20 0.286t +107 508+ 1 —0.00334 ¢t 4-8.63 3.954+0.06
] 30 0.457t —150 490+ 3 —0.00176 t +6.14 3.684+0.01
0 40 0.054t +371 446+ 5 —0.00331 ¢t +8.03 3.414+0.05
50 0.245t 4+ 89 43212 —0.00227 t +6.53 3.35+£0.06
20 0.409t¢ — 74 4994 8 —0.00313 ¢t +7.98 3.60+0.04
20 30 0.290t + 66 472+ 11 —0.00266 t +7.23 3.504+0.04
40 0.247 t 4102 44810 —0.00196t +6.23 3.481+0.04
50 0.212¢ +109 406+ 5 —0.00182t +5.92 3.37+£0.03
20 0.737t —429 505+ 8 —0.00397 t +9.02 3.464+0.02
30 30 0.268 t +106 482+ 6 —0.00220t +6.55 3.474+0.03
40 0.556t —358 4264 5 —0.00240 t -+6.70 3.344+0.03
50 0.245¢ + 69 412410 —0.00360t +8.29 3.254+0.05
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Fig. 10. Curves of the equal surface tension of
FeO-CaO-Si0O, melts at 1 400°C.
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Fig. 11. Curves of the equal density of FeO-CaO-
SiO, melts at 1400°C.
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Table 4. Surface tension of FeO-30Ca0O-Si0,
melts at | 400°C.

SiO, (mol2%) | 0 20 H 30 | 40 . 50
Fe,O5 (%) . 18| 8.4! 55| 4.0 3.0
govs (dyn/cm) & 476 | 505 1 482 L 426 h 412
Geate (dyn/cm) - 466ﬂ 492 % 473 | 466 | H43
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