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INTERFACIAL TENSION BETWEEN MOLTEN IRON AND SLAGS
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Synopsis:

A method for determining the interfacial tension between the molten iron and the slag was
established. It consists of photographmg the sessile drop of the molten iron by X—ray,,
measurement of the dimensions of the drop by means of a microcomparater and calculating
the interfacial tension using the Bashforth-Adams table. The drop was placed on the hori-
zontal bottom of an alundum crucible, in which the slag was melted. Values of the interfa-
cial tension of the Hg-H,O and Hg-benzene systems calculated by this ‘‘Sessile drop method”’
were in agreement with those reported in literatures. Interfacial tensions between liquid
Fe-Si alloy (Si 14°34%) and the slag systems Na,O-SiO; and Li,O-SiO, were measured at
1370°C. The values of the interfacial tension were of the order of 1000~1150 dyne/cm, and
decreased with increase of the alkali-metal oxide. It was suggested that Na* and Li* had
the tendency to be adsorbed more easily at the metal-slag interface than silicate anions.

Assuming the surface tension of the Fe- Si (81 14°34%) alloy, it was presumed that the
values of the work of adhesion of the present systems were of the order of 500~700 erg/cm?,
which were approximately in agreement with those of the systems consisting of metals (Ni
Fe, Si) and oxide (Al,03), determined by Humenik and Kingery. Furthermore, it was indi-

cated that the work of adhesion increased with enhancement of Na20 and L120.
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Table i. Composition of Fe-Si alloy

Composition (%)

c y si | Ma | P | s
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Table.2. Comparison of z’
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Table 3. Interfacial tension for the systems
‘\Hg—HZO and Hg-Bénzene

! Interfacial tension (dyne/ci‘n)

System Found in this Reported in the
’ experiment literature!s? -
Hg-H,0 - 362 . (15°C) | 375 (20°C)
‘ . e “(20°C-
Hg-Benzene || 368  (15°C) - ggz gzscc_i ]
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ON THE FUNDAMENTAL CONDITIONS OF THE STEELMAKING
PROCESS BY OXYGEN BLOWING

Yoshinobu Katsufuji and Kichizo Niua

Synopsis:

The authors reported the results concerning the mechanism of the decarburization reaction
of molten Fe-C alloys. The author’s results being compared with the rate of the carbon removal
on the practical operation, the fundamental conditions necessary to the operation of oxygen
blowing was considered.

The results obtained were as follows:

(1) As the reaction was shown to take place on the interface between gaseous and liquid
phases, the rate of the carbon removal depended -upon the weight of iron, the area of interface
and the oxygen pressure at a gl_ven carbon content. -When the area of interface was main-
tained to be‘constant, the rate depended only on the partial pressure of oxygen and in case .
of lower carbon contents up to 19, the rate became constant at higher oxygen pressures
above 2/5 atm. v

(2) However in the pract1cal operatlons the area of interface varied with the amounts of
the bubbles produced by oxygen blowing, and the oxygen pressure in the phase of bubbles.
was approximately 1 atm. .

' Consequently the reaction rate depended upon the area of interface and the amounts of
oxygen introduced.

As the differences of the rate was due to those reasons, it was necessary to ﬂow the sultable
oxygen gas to the furnace in such a way that enlarged this area as possible.

(3) In order to promote the reaction taking place on the interface, it desirable to accele-
rate the diffusion of carbon, the coefficient of which was. slow in molten'iron, by the method
of the physical turbulence. :

(4). As the activity coefficients of the reactants increased with the diminution of the
carbon content, the begmmng of oxygen blowing was 'more effective at the lower carbon
concentranons - :
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