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Surface Tension of Molten Fe-O-S Alloy

Kazumi OGINO, Kiyoshi NoGI, and Chiaki Hosor

Synopsis :

The effect of coexistence of a plural surface active elements, oxygen and sulphur, on the surface tension of
molten iron has been studied. Measurements of the surface tension of molten iron have been carried out with

the sessile drop method at 1 600°C.

The surface tension of molten Fe-O-S alloy is represented by the following equation.
v=1 910-825 log(1+210wt%0)-540 log(1+185wt%S) (dye/cm) (0=wt%0/0.0160+wt%S/0.0300=1)
The validity of the equation has been confirmed by an application of this equation to data of other

investigators.

The average occupied area in the coexistence of oxygen and sulphur is smaller than that in the individual

existence of oxygen or sulphur in molten iron.
packed when they coexist.
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This fact implies that oxygen and sulphur are more closely
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Fig. 1. Effect of sulphur on the surface tension v °
of molten iron at 1600°C. 800
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Fig. 2. Effect of oxygen on the surface tension
of molten iron at 1600°C.
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Fig. 3. Excess surface quantity of oxygen
and sulphur at 1600°C.
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Table 1. The surface tension of molten Fe-O-S
alloy.
Concentration (wt%) Surface tension (dyn/cm)
oxygen sulphur experimental calculation
0. 0025 0. 001 1720 1719
0. 0035 0. 001 1700 1673
0. 0050 0. 001 1640 1613
0.0034 0.003 1610 1613
0. 0056 0. 001 1610 1592
0. 0022 0.008 1560 1561
0. 0030 0.008 1510 15622
0. 0025 0.011 1500 1499
0. 0053 0. 006 1480 1467
0.0092 0. 001 1450 1485
0. 0027 0.012 1450 1475
0. 0100 0.002 1380 1431
0. 0085 0. 006 1360 1368
0.0058 0.015 1320 1314
0.0169 0.001 1260 1328
0.0034 0.032 1240 1264
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Fig. 4. Comparison of the experimental values
with the calculated values of the surface tension
of molten Fe-O-S alloy.
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WhEF5H L, 1600°C ki) 5 KEEN © FHEME
1530dyn/ecm (O : 0.0056 wt%, S : 0.0032 wt%) & 7«
5. REENOBRERBEZERTHE, 1550°C ki)
5 EEE ML 1551~1555dyn/em & 7¢ b HIEfE (1 591
dyn/cm) »iXBIEBEXERTHERV—BY LHL
TV EELDHLNTESL. ¥ S.1. PorEL L4y
FrER ORc oW Tk IhizdDThH b, SR
ZPHNCHERFCET 50, SEOEILYIERL i)
R BT, ZZTRFHETE L. TO X5 EZS
DO, SEOEMLMENEZ bhiclk biE, B OER
BN (6) RTRTZELVFAETHS. LLELEGF
DO, SEEOWTL (6) RNTik wty XIREHEEL
LTHAL T Ao LHE, kP CaEaIhs
COSDFHERERE LT THEBIKREL, ToREERND
CERTIDTRELSEITEY. Lk 2TiDXdlk
BAWIE (6) Rt O, S oFETERIRThE bR
WZ EIXE S ETH M.

¥ak Fe-O-S FRoXREREICOWCREEK §. L
PopEL DY X DOTHESIh T 5. #ESIZ0RE (at
%) LSBE (at%) OFMHE—EOLEHFTIXHEHLOEME

Table 2. The surface tension of molten pure iron.

i Temp. Oxygen Sulphur 7 exp. r cal
Investigator Year ) (¥1%) (wt%) (dyn/em) (dyn/fem) Ref.
F. A. HALDPEN et al, 1955 1550 0. 0006 0. 005 1717 1714 1
W. EscuE et al. 1956 1550 0. 007 0. 004 1591 1456 2
P. KozakevitcH et al. 1957 1550 0. 0008 tr. 1835 1 854 18
L. Bocpanpy et al. 1958 1 550 0.001 0. 005 1670 1688 19
S. I, PopeL et al. 1961 1600 0. 0042 0. 004 1710 1553 20
B. C. ALLen 1963 1534 0. 00006 tr. 1880 1910 21
V. N. EREMENKO et al. 1963 1550 0. 0008 0.002 1830 1781 22
B. F. Dyson 1963 1 600 0. 001 0. 001 1754 1764 7
K. Muxkar et al. 1967 1 560 0. 0014~0. 0024 (0.001) 1680 1724~1778 23
M. E. FRASER et al. 1971 1 600 <0.001 <0.001 1813 1801 24
K. Morr et al. 1975 1 600 =0.001 =0.001 1735 1801 25

Present Work 1979 1600 0. 0025 0.001 1720 1719
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Table 3. The surface tension of molten Fe-O-S
alloy.

Oxygen Sulphur Surface Tension (dyn/cm)
(wt%) (wi%) v exp. r cal.* 7 cal.x*
0.0017 0. 0020 1810 1750 1727
0. 0059 0. 0130 1 360 1340 1334
0. 0050 0. 0200 1350 1375 1290
0. 0082 0.0110 1 260 1300 1290
* ; Calculated by S.I. Popel®
**; Calculated by Authors
q0
A¥3
0 50 10 150 200
Oxygen —»
(ppm)

@ Popel et al® O Present work
Fig. 5. Iso-surface tension curves of molten
Fe-O-S system at 1600°C.
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Fig. 6. Relation between occupied area of
absorbed oxygen and sulphur and O/(O+S).
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