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The Effect of Iron Oxide in Slags on the Interfacial Tension between
Molten Iron Saturated with Carbon and Molten Blast Furnace Type

Slag

Kazumi OcINoO, Shigeta HARA, Akira ADACHI, and Hiroshi KUWATA

Synopsis:

The measurement of the interfacial tension between a molten lime-alumina-silica slag and a molten iron
saturated with carbon was done in order to know the characteristics of the reaction, (Si0,)+2Fe=Si+

2(FeQ), at the slag-metal interface.

The results showed as follows;

(1) The concentration of iron oxide in slags changed the interfacial tension between the slag and the
metal, and it suggests that the interface potential for the slag-iron (saturated with carbon) system was ma-
inly determined by the concentration of iron oxide in slags.

(2) Electrical double layer at slag-metal interface may be formed by negative excess charge at the metal

surface and possitive excess charge at the slag side.

And the excess possitive charge may be induced by

the existance of Fe?* cations adsorbed at the metal surface.
(Received Mar. 21, 1962)
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Molten metal

Fig. 1. The shape of a molten slag on the molten
metal and the relation of the

between the slag and the metal.

tensions

Table 1. Surface tension and composition of
molten slags.

Composition (wt%) Surface
Slag tension
CaO Si0, Al,O; | (dyne/cm?)
Acid slag 357 46-8 17-5 - 438
Basic slag 46-3 37-6 16-1 490
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Table 2. Contact angle and interfacial tension.

Basic slag Acid  slag

v | Contact angle, & | Interfacial tension Contact angle, « | Interfacial tension

(FeO)r (Wt%) (degree) oms (dyne/cm?) (FeO)r (wt%) (degree) 6ms (dyne/cm?)
0-02 56°47' 1446 0-02 45°02' 1367
0-06 72°51' 1565 0-05 54°33’ 1439
0-08; 68°43' 1532 0-08 63°38' 1497
0-11, 62°56' 1483 0-134 52°26' 1414
0-20 60°22' 1459 0-20 51°21' 1407
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Fig. 3. AThe.'crhange;of the interfacial tension.
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Fig. 4. The electrocapillary curves for tne CaO-
Al;O5-5i0, slags-carbon saturated iron
systems at 1450°C.- -
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Table 3.

Charge density of slag-metal interface at 1 450°C.

Slag conposition ’

Anodic branch

Cathodic branch

35Ca0-50810,-15A1,04
45Ca0-40S10,-15A1,0,

15x10-8 coulomb/cm?
15x10-% coulomb/cm?

13x10-5 cloulomb/cm2
16 X 10-5 coulomb/cm?
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