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Reaction of Magnesia Refractory on Molten Iron and Refractory

Transmutation during Deoxidation

Yoshimoto WANIBE, Tatsuya SHIMODA, Koin 1TO, and Hiroshi SaxAao

Synopsis :

This report presents the elucidation on the reaction of magnesia refractory on molten iron and the
refractory transmutation during the deoxidation of iron, based on the investigation of the oxygen con-
centration in iron melted in magnesia crucibles under Ar atmosphere and reduced pressures, and the

examination of the refractory.

The results obtained are the various time-dependent behaviors of

dissolved oxygen according to differences in crucibles and environmental conditions, together with the
growth of the refractory grains, and the particular transmutations of crucibles as to the deoxidation.
The successful explanation of these results can be also discussed on the reasonable assumptions.
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Fig. 1. Change in the oxygen concentration in
molten iron in the porous magnesia crucible un-
der a refined argon stream of 1500 m!/ min.
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Fig. 2. Equivalent time-dependency of the oxygen
concentration in molten iron in the dense magnesia
crucible under a refined argon stream of 1500 ml/
min; the broken curve obtained in the porous
crucible.
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Fig. 3. Distributions of iron in magnesia grains
(two samples), where the arrows 1 and 2 indicate
the locations of the interfaces to the liquid iron
and the inner pore, respectively.
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Photo. 1. Cross—sectional microphotographs at the interfaces of the dense magnesia crucibles
a) before and b) after the experiment; the arrows indicate the surface and the interface to
the liquid iron.
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Fig. 4. Time-dependent oxygen concentration in ==
molten iron in the porous magnesia crucible under E ===
a reduced pressure of (241) X10-1mm Hg; the ==
broken curves obtained under a refined argon = =
stream of 1500 m!/ min.
<) 7 L AKOWTEY EPMA Tubid5 e, Fig. 3 ’ = ESE
ATk IBE DD, SO B TR =
DHRLORE L DB OED MM TN LY, & S SEEas=EEs
DA Cic b e R, oAk, ZAE~< 4
* v 7 BoEH~ FeO nRAT 20K, LR L Fig. 5. Radial distributions of iron and silicon
BN TR TH D - L RTET 5. near the interface of the porous magnesia cruci-
. —a ble after 1h of 194,Si deoxidation ; the arrow
32 BERLHIIER shows the interface.

Fig. 4 1, WEDO TR BT BLILB < /%7 %D
EHOBEOBREREORBE(LERT. FHRNOEH L 5min ©f 0.4mmHg, K& 0.1~0.3 mm
1, BERBAfA# 1min DIAC 1mmHg IR F230, Hg iz bhy, EROBIIE I VEVETC LI BEL

— 68 —



TRV T MK OB L ORISR X OB OEE

1283

Photo. 2. Electron beam scanning images near the interface of the crucible shown in Fig. 5;

a) Si-K,, b) Fe-K, and c) electron absorption; the arrows show the interface.
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Table 1. Constants for the analysis of the time-
dependent oxygen concentration in liquid iron.

No. o B b I
1 0.0073 —0.0036 —1.24x10-4 —4.96
2 0.0125 —0.0031 —1.64—10-¢ —4.78
3 R J— [ J—
4 0.0295 0.0164 -6.11%x10-% —3.61
5 0.0278 0.0229 —5.53%x10-5 —3.61
6 0.0340 0.0229 —-5.97X 1075 —3.31
7 0.0410 0.0232 —4.45%10-5 —3.05
8 0.0851 0.0494 —-6.78x10-5 —2.25
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Fig. 7. Discussion on the mechanism of the time-
dependent oxygen concentration in molten iron in
the porous magnesia crucible under a refined argon
stream of 1500 m// min.
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Fig. 8. Coincidence between the data and the
curves calculated with Eq. (8).
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Fig. 9. Schematic phase diagram of FeO-MgO-
SiO, system at 1600°C.
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Fig. 10. Schematic phase diagram of FeO-MgO-
MnO system at 1600°C.
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