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Deoxidation of Molten Iron with Magnesium Vapour Produced /n-situ by Aluminothermic Reduction of Magnesia

Jiayi SHAN, Keiji OKUMURA, Mamoru KUWABARA and Masamichi SANO

Synopsis : A novel method of deoxidation of molten iron is proposed with magnesium vapour produced in-situ by aluminothermic reduction of magne-
sia. A reaction model is developed to examine the rate controlling mechanism and highly efficient deoxidation with magnesium vapour. It is
shown that, in order to achieve the high efficiency, control of the magnesium vapour pressure in the injected bubble is essential.

In the experiments, the pressure of Mg vapour in the injected bubble was changed with pellet mass, pellet charging method, Ar carrier gas
flow rate, size of MgO powder in the pellet and reduction temperature of pellet. It is found that the calculated results are well consistent with
the experimental results. In the early period of the experiment, the Mg pressure in the bubble is high, so that the deoxidation rate is controlled
by the mass transfer of oxygen in the melt. In the following petiod, the Mg pressure becomes lower, and the deoxidation rate is controlled by
the mass transfer of Mg vapour in the bubble and oxygen in the melt. The experimental results show that the deoxidation efficiency increased
with increasing Ar cartier gas flow rate and decreasing reduction temperature of pellet. Dividing the pellet charging into several portions is
also effective to increase the deoxidation efficiency. It is shown that all these changes in the operating conditions are concerned with the con-

trol of the Mg vapour pressure in the injected bubble for improving the deoxidation process.
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Fig. 1. Dependence of calculated interfacial oxygen con-
centration and magnesium vapour pressure on
magnesium vapour pressure in bubble for various
bulk oxygen concentrations.
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Fig. 2. Dependence of calculated deoxidation efficiency on
vapour pressure of magnesium in injected bubble
for various oxygen concentrations in molten iron.
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Fig. 3. Relation between magnesium vapour pressure in
injected bubble and oxygen concentration in
molten iron for various calculated deoxidation effi-
ciencies of magnesium.
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Fig. 4. Changes in reduction ratio of pellet and magne-
sium vapour pressure in injected bubble with time.
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Fig. 5. Changes in total oxygen and magnesium concen-

trations in molten iron with time for different pellet
masses.
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Fig. 6. SEM micrograph of magnesia inclusion.
(T.[0]=171ppm, T. [Mg]=31ppm)
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Fig. 7. Changes in total oxygen and magnesium concen-
trations in molten iron with time for different pellet
charging times.

** * Addition of pellet: # = 0.60g, W =1.80g.
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Fig. 8. Changes in total oxygen and magnesium concen-
trations in molten iron with time for different Ar
carrier gas flow rates.
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Fig. 9. Changes in total oxygen and magnesium concen-
trations in molten iron with time for different sizes
of magnesia powder in pellet.
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Fig. 10. Changes in total oxygen and magnesium concen-
trations in molten iron with time for different re-
duction temperatures of pellet.
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Fig. 11. Relation between total oxygen and magnesium
concentrations in molten iron.
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