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The Effect of Oxygen Content in Molten Steel on the Interfacial
Tension between Molten Steel and Slag

Kazumi OciNo, Shigeta HARA,
Takashi M1waA, and Skinji KimoTo

Synopsis:

The interfacial tension between molten steel and slag was measured by the sessile drop method with
transmission X-ray technique. The results were summarised as follows;

(1) The increase of oxygen content in steel caused the remarkable decrease of the surface tension
of steel and the interfacial temsion at steel-slag boundary. The fact shows that the oxygen dissolved
in steel acts as the surface-active reagent at metal-slag boundary as well as at metal-gas interface.

(2) Consequently, the interfacial tension depended in most part on the oxygen content in steel and
the effect of slag composition on the interfacial tension was not so much.

(3) In order to clear the effect of slag composition on the interfacial tension, the experimental
results were discussed by the values of 4o (=0m—0ons) which indicated the differences between the
surface tension and the interfacial tension at constant of oxygen content in metal. The values of dg
dereased with increase of silica content in a slag.

(4) The work of adhesion between molten steel and slag W,q (=0m+ 05— 0nms) wWas dependent
sufficiently on the slag composition. The work of adhesion for a fluoride slag-steel system was smaller
than that for an oxide slag-steel system, while the work of adhesion for oxide slag-metal system de-
creased with increasing of silica content in a slag.
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Fig. 2. Apparatus for measurement of interfacial
tension.
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Fig. 3. Apparatus for measurement of surface
tension.
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in Ar gas 1580°C.
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Table 1. Values of density and surface tension of
liquid metals and slags.

. Surface
(wt2p) I()C/I::SAEZ) tension
8 (dyn/cm)
Fe 7.171)
)
Fe-Mn ref erenl(fe
CaO (50)-AL,0;(50) 2.711m 60028)

CaO (49)-Al,0,(49)-Fe,0,(2) |2.71™ | 60020
CaO(47.5)-Al04(47.5)~Fe,04 (5)| 2.7110 | 60020

CaO (47.5)-AL0,(47.5)-SiO, (5] 2.72®)19) | 57029)80)
CaO (45)-Al 0, (45)-Si0, (10) | 2.75119) | 55029)30)
Ca0 (33)-MgO (6)~ALO, (46)~ |2.7519)19 | 48029)~3D
Si0,15)

2

CaO (40) -SiO, (40) -Al,0, (20) .6618) | 49082)

Ca0 (25)-Si0,(60)-ALO,(15) | 2.30:0 | 4308
Ca0 (10)-Si0,(70)-Na,0 (20) | 2.172022) | 340s9)s9)
FeO (20)-CaO (30)-Si0,(50) | 2.742 | 3902
FeO (25)-CaO (30)-Si0,(45) | 2.8520 | 40029
FeO (30)-CaO (30)-Si0,(40) | 2.9420 | 4002
FeO (50)-Ca0 (20)-Si0,(30)  |3.2520 | 3802
FeO(70)-CaO (10)-Si0,(20)  |3.47% | 3602
FeO 4.3820 | 57085
CaF, 2.47® | 28029
CaF, (95) -AL O, (5) 2.45%) | 2802
CaF, (90)-Al, 0, (10) 2.462) | 28029
CaF, (80)-Al,0,(20) 2.523) | 280
CaF,(70)-Al,0,(30) 2.52 | 2802
CaF, (84)-CaO (9)-FeO (7) 2.5223.24) | 30028)
CaF, (88)-CaO (4)-FeO (8) 2.56220) | 30028
ANF-6 2.512) | 28029
CaO (46.5)-ALO, (46.5)-FeO (7)| 2.781m28)
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Fig. 4. Effect of oxygen content on the surface
tension of liquid iron.
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Fig. 5. Variations of interfacial tension with
time at 1580°C.
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Table 2. Comparison of excess interface quantity
with excess surface quantity of oxygen.

Excess surface quantity .
System ( mol/ cm?) Investigator
Fe-O/slag 23x10-1® Ocino et ali®
- 20x10-10 EscHE et al®
16 x 10-10 PorEL et 1V
20x 10-10 Present work
Excess interface quantity|
( mol/ cm?)
16 x10-10 POPEL et alD)
Fe-O/gas 24 x10-10 Mukar et al»
17 x10-1 Present work
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