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Corrosion of Refractories by Soda-based Slag for Hot Metal Treatment

Hiroo KoBAavAsHI

Synopsis :

The corrosion of refractories by molten soda-based slag was studied by rotating cylindrical polycrystal-
line specimens (¢20X35 mm) in a stationary crucible containing the slag melt prepared with mixture of
Na,CO; and SiO; at 1400°C.

Alumina, spinel, and magnesia specimens had good corrosion resistances as compared with other
specimens, especially alumina was independent of the composition of melts, while magnesia was affected by
that. Zircon, mullite, carbon and silicon carbide specimens were extremely corroded for slags more than
Na,CO3/Si0; mol ratio 2.

The quantity of dissolution of alumina specimen estimated from the decrease in its diameter was
dependent on both the dipped time and the speed of rotation of specimen in the slag of mol ratio 3. It was
also remarkably accelerated as the temperature of slag increased. Activation energy for the dissolution
was estimated to be about 28 kcal/mol. Its corrosion in ternary slag decreased with increase in P2Os
content of Na:CO3»-Si0,-P20s melts. Therefore, it is shown that the process of corrosion of alumina
specimen in soda-based slag within the range of this experiment is controlled by the diffusion of reaction

product in the liquid boundary layer.
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Table 1. Purity of starting materials (wt%)
and preparation of specimens.

Specimen Purity Preparation
Al, O, . 99.8 up It/cm?,1 400°C x 5h
3A1,04 2510, Al;O3 71.1 ditto 1 600°C x5h

SiO; 26.1
MgO- Al,O; Al,03+MgO ditto 1 700°C x5h
ZrQ 4 Si0, ZrQ, 65.5 ditto 1 400°C x 5h
Si0,; 32. 4
MgO 99.0 up ditto 1 600°C x 3h
SiC —($1000) 2t/cm?, 1 500°C x 5h
C 99.8 Graphite electrode

WA 57 £ 4 ARKMEKRKICTRER WA 58 £3 7 10 HZH (Received Mar. 10, 1983)
* gromseiikd: T8 (Iron and Steel Technical College, 1-1 Aza-Ishida Nishikoya Amagasaki 661)
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Table 2. Physical properties of speicmens.
i Apparent Bulk specific
Specimen porosity (%) gravity (g/cm?)
Al,O4 11.6 3.49
3A1,03-2Si0, 31.6 2.08
MgO- Al,0, 13.7 2.95
ZrO» Si0, 14.1 3.87
MgO 11.3 3.89
SiC 50.6 1. 56
o} 26.7 1.53
BRUT.
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A : cover, B: gas inlet and outlet, C: alumina crucible, D:
graphite crucible, E : magnesia crucible, F : thermocouple and
protection tube, G :alumina tube, H: sample, I: molten
slag, J : graphite powder, K : induction coil

Fig. 1. Experimental apparatus.
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Fig. 2. Relation between decrease in diameter
of specimens and composition of slag.
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Fig. 3. Relation between decrease in diameter
of specimens and composition of slag.
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Fig. 4. Relation between decrease in diameter
and apparent porosity of specimens.
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Fig. 11. X-ray diffraction pattern of the slag
adhered on alumina specimen after dissolution
and air quenching (Na,CO;/Si0O,=3, 1400°C, 100
rpm, lh).
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