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A Consideration on the Interfacial Tension between Metal
and Slag with Iron Transfer through the Interface

Kusuhiro MUKAL, Hirofumi FURUKAWA, and Takashi TSUCHIKAWA

Synopsis:

An approach based on the thermodynamics of irreversible processes has been applied to the study of the
interfacial tension ¢/, between liquid dilute Fe-Si-O alloys and CaO-SiO,-FeO slags of nonequilibrium
state during iron transfer through the interface. Behaviours of the ¢, obtained by experiments could
be explained reasonably from the phenomenological equation, which describes the coupling phenomena bet-
ween surface flow and mass flow. Surface transfer coefficients M and phenomenological coefficients, Lo,
and L,,(=L,,) were evaluated from the experimental results of ¢;,,. Relations between the iron transfer
rate and the values, M, Ly, and Ly, could be explained reasonably from the movements of the metal-slag
interface and the direction of the iron transfer by considering the physicochemical properties of the system.
The values, M and L,, in the case of the iron transfer from the metal to the slag in steady state indicate the
possibility of the actual increase in the iron transfer rate by the interfacial movements.
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Photo. 1. Shape of the metal-slag interface.
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Fig. 3. Variation of interface area 4 between the
metal and the slag with time after the
mutual contact at 1600 °C. (%CaO®) =
54, (%Si0,%) =46.
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Table 1. Values of several parameters in eqs. (12) and (19). L,=L,,M.
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Fig. 11. Relations between (d4/dt)° (Gms— 0ms)
and log{(%FeO)/(%FeO¢)} for the
metal-slag system at 1 600°C. (% CaQO®)/
(%S10,%) =1.2.
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Fig. 12. Variation of interface area 4 between the
metal and the slag with time after the
mutual contact at 1 600°C. (% CaO0)/
(%S10,%) =1.2.
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Fig. 13. Relation between (d4/dt)® and ¢? for the

metal-slag system at 1600°C. ¢=log
{(%FeO)[(%FeO)}, (%Ca0%/(%Si-
0,0)=1.2.
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5L & AR OE W 2 7R3
(d4/dnye % ¢ L TT ey b BHE, Fig.13 i@
BT XS, WEOBRBERCGLIVY 2 L2¥b 2 5.
(dAdt)o=ag? (a\k5e¥, Table 2 HE) &3Hd,
(0ms—0ms) WERATRDING.

(68s—05s)=—MRT¢+ a B weversennenens (21)
Ly

M, Ly B—EOHE, oh, & ¢ & OBIRIZREMRIC
b TR
(08, — L) =bp P2 rerreesnmnanaiancniecenenenee (22)

ZFE LT Fig. 11 iwR§ (oms—ons), ¢ DEIERHR
PHER b, ¢ ED (Table 2£8). Fig. 11 R
TEBIZD b, ¢ DEPSELNLIOTHES. (21)
F & Table 2 @ byc OEZIEIEDHEITXDT,
RENEFZD M, Ly, Ly(=Ly) BBEOLNE. £hbHD
thEz g LT Table 2 RLA. ZOX5RLTHE
7= Table 2 > M, Ly, Lyy Dfivk, Table 1 o 1600
°C DG OHEIT EEHEEDOEH VL OTERW. L L,
Table 2 iz R/RIN5B X 5% M, Ly, Lyy D O° BECX
ZBEZE b e onw T 2 h S DEO B b D EiERY
TRAEE I B ThH D L BIRE B

BE- 2 5 oI FEIRBORER T & X T THLK
LOBMRIEOWTIE, CHhE BRI S X >TE
GACEEMISIE D D OB S A DT wb. Thbb,
BDOTRTHBBERS 2 & V-2 5 FHIOREEMITEL

v &@_hbjis
0 = 5L n {(6FeON) / (9FeOR)} werers(28)

Table 2. Values of several parameters in egs. (20), (21), and (22). Lj=LypM.

[2 0] b M x 10 ¢ a L, Ly (=Lyg) X107
o (dyn/cm) ( mol/ cm?) (dyn/cm) - (cm?/ sec) (cm2- sec/ mol) (sec)
0.0029~.0.0031 43 1.2 —192 5.2 | 1.9 ‘ —2.3
0.0047~.0.0059 143 4.0 _99 —31 75 l 300
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Fig. 14. Movements of the slag in the vicinity
of the interface between the metal and the
slag. a) iron transfer from the metal to the
slag, positive spreading. b) iron transfer
from the slag to the metal, negative spread-
ing.
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