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The Effect of Pressure in the Atmosphere on Desulfurization of Hot Metal and Reaction Mechanism with Magnesium

Seiji HOSOHARA, Yoshiei KATO, Hakaru NAKATO and Ken-ichi SORIMACHI

Synopsis : Experimental and theoretical studies were carried out to clarify the effect of pressure in the atmosphere on desulfurization of hot metal and

reaction mechanism with magnesium (Mg). Desulfurization rate and the efficiency of Mg supplied for desulfurization were increased with

the increase in the pressure. The pressurization from 0.098 MPa to 0.294 MPa improves the efficiency of Mg supplied for desulfurization by

13%.

The rate determining steps for desulfurization were theoretically analyzed and compared with the experimental data. At the early stage of

treatment in the region of low [Mg] and high [S], desulfurization rate is controlled by diffusion of Mg. At the final stage of treatment in the

region of high [Mg] and low [S], the rate determining step for desulfurization changes to the diffusion of sulfur in hot metal.
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Table 1. Experimental conditions.

Rate of Mg addition | atmospheric pressure

(kg/(t-min)) (MPa)
1 0.02 0.098
2 0.02 0.294
3 0.02 0.490
4 0.03 0.490
5 0.04 0.294
6 0.04 0.490

Taphole

/-Q J ot metal
Crucible

Fig. 1. Schematic view of 300kg induction furnace.
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Fig. 2. Effect of atmospheric pressure on the changes of
normalized sulfur content with time (Qy,=0.02
kg/(t- min)).
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Fig. 3. Effect of atmospheric pressure on the changes
of magnesium content with time (Qy,,=0.02kg/
(t-min)).
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Fig. 4. Changes of [S],/[S], with time during desulfurizing
treatment (atmospheric pressure=0.294 MPa).
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Fig. 5. Changes of normalized sulfur content with time

during desulfurizing treatment (atmospheric pres-
sure=0.490 MPa).
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Fig. 6. Relation between desulfurization rate and sulfur
content (atmospheric pressure=0.490 MPa).
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Fig. 7. Relation between efficiency of magnesium for
desulfurization and atmospheric pressure.
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Fig. 8. Relation between soluble magnesium content and
inverse of temperature.
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Fig. 9. Relation between contents of sulfur and magne-
sium.
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10. Comparison of observed [Mg] and [S] with calcu-
lated ones (atmospheric pressure=0.294 MPa,
Owmp=0.02 kg/(t- min)).

Fig.

26




0.05 O Observed T ]
— == (A) i
b\: 0.04|_ ) ]
2 003—© .
= ]
= 0.02f .
50 J
2 s

[S] (mass%)

Time(min)

Fig. 11. Comparison of observed [Mg] and [S] with cal-
culated ones (atmospheric pressure=0.49 MPa,
Om=0.04 kg/(t- min)).
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Table 2. Capacity coefficients for laboratory experiments.

Rate of Mg addition | atmospheric{ A y rate determining
(kg/(t-min)) pref:;g (Uminy | (Vmin) | (1/min) | 5P
1 0.02 0098 |0.00125] 0.55 — (B)
2 0.02 0294 | 0.00075 | 0.47 — (B)
3 0.02 0490 | 0.00064 | 0.43 - (B)
4 0.03 0490 | 0.00073| 048 [ 0.082 (B)—+(C)
5 0.04 0294 [0.00141] 060 | 0.107 (B)—(C)
6 0.04 0490 ] 0.00095]| 0.50 | 0.090 (B)—(C)
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Fig. 13. Comparison of observed parameters, m; with cal-
culated ones.
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(3) MEBICMgHEARE*ZE L -HREHO T
BAAEH L 72,
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