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Resulfurization Rate in Magnesium Desulfurization Process of Molten Iron

Jian YANG, Mamoru KUWABARA, Takayuki TESHIGAWARA and Masamichi SANO

Synopsis : During magnesium desulfurization of molten iron, the desulfurization product of MgS floats up to the melt surface. After magnesium supply

terminates, resulfurization tends to take place because of the transfer of sulfur from MgS into the melt. In the present study, a simplified ex-
periment was designed to clarify this resulfurization mechanism. With MgS powders added onto the melt surface, the transfer rate of sulfur
from MgS into the melt was measured.

Two kinds of mechanisms are revealed to be responsible for the resulfurization in the magnesium desulfurization process. One is decompo-
sition of MgS under the inert atmosphere; the other is oxidation of MgS under the oxidative atmosphere.

It is also found that increasing temperature and oxygen partial pressure in the atmosphere increased the transfer rate of sulfur into the melt
and the resulfurization ratio. But the increase in the added amount of MgS did not change the resulfurization ratio largely under the present
experimental conditions. The resulfurization rate was smaller by using MgO crucible than that by using Al,O, crucible. Addition of CaO and
the activated charcoal powders onto the melt surface could significantly prevent sulfur of MgS on the melt surface from transferring into the

melt,

With a simplified first-order rate equation, the calculated capacity coefficient for transfer of sulfur from MgS to the melt is increased with

increasing the temperature and the oxygen partial pressure in the atmosphere, but does not change very much with adding different amounts

of MgS onto the melt surface.
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Fig. 1. Changes in 7,0, [ppmS] and [ppmMg] with
time.
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Table 1. Experimental conditions.

Effects of T P, (aim) Wwgs Weas Crucible | Added mass | Added mass
(K) o © (@ | materials | ofCaO(g) | ofCi(g)
1773 0.05 0.19 0 MgO 0 0
Temperature 1673 0.05 0.19 0 MgO 0 0
1573 0.05 0.19 0 MgO 0 0
Ar'(-)’] Oxygen Partial | 1673 0.10 0.19 0 MgO 0 0
gas inlet Thermocouple Pressure in 1673 0.05 0.19 0 MgO 0 0
Sampling hole Atmosphere 1673 0 0.19 0 MgO 0 0
1673 0.05 0.065 0 MgO 0 0
MgS/CaS/Ca0/C
powders MgS Mass 1673 0.05 0.190 0 MgO 0 0
Quartz tube 1673 0.05 0320 0 MgO 0 0
MgO crucible Crucible 1673 0.05 0.19 0 MgO 0 0
Materials 1673 0.05 0.19 0 ALO, 0 0
Protection
crucible Added Mass of 1673 0.05 0.19 0 MgO 0 0
Molten iron Ca0 1673 0.05 0.19 0 MgO 0.19 0
Induction coil 1673 0.05 0.19 0 MgO 1.84 0
Addition of 1673 0.0 0.19 0 MgO 0 0
i Gas outlet Mg or Ca$ 1673 0.05 0 0.25 MgO 0 0
Added Mass of 1673 0.05 0.19 0 MgO 0 0
Fig. 2. Experimental apparatus. c 1673 0.05 0.19 0 MgO 0 3.68
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Fig. 5. Effect of temperature on resulfurization.
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Fig. 7. Effect of added amount of MgS on resulfurization.
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Fig. 9. Effect of added amount of CaO on resulfurization.
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