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Effect of Hot Metal Temperature and Rotation Speed on the Rate of Desulfurization Rate by Mechanical Stirring Process

Naoki KIKUCHI, Seiji NABESHIMA, Shuji TAKEUCHI, Takashi YAMAUCHI, Yoshihisa KITANO and Shigeru OGURA

Synopsis : The effect of hot metal temperature and rotation speed on the desulfurization rate in mechanical stirring process was investigated with labora-
tory scale (30 kg), pilot plant scale (4 ton) and commercial plant (270 ton) tests. The results obtained were summarized as follows.
1) Desulfurization rate of the experiments started at 1250°C was 0.7 times lower, than that started at 1350°C.
2) Activation energy of the desulfurization rate was 43.9-143.9 kJ/mol. The observed rate of desulfurization was interpreted in terms of
the rate controlled by sulfer transfer in hot metal and the entrainment of desulfurization flux into the hot metal.
3) Difference of the desulfurization rate between the experiments at 1250°C and at 1350°C was decreased by increasing the stirring ener-

gy in pilot plant scale tests.

4) In the commercial plant test, sulfer content could be reduced less than 0.001 wi% by high speed rotation (>120 rpm) in spite of low

hot metal temperature below 1250°C.

Key words : desulfurization; hot metal pretreatment; mechanical stirring; flux.
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Fig. 1. Change of process flow of hot metal pretreatment.
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Fig. 2. Experimental apparatus of 4 ton-scale test.
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Table 1. Experimental conditions of 4 ton-scale test.

Weight 4 ton
1250, 1350°C
Hot metal
Initial conditions | C/4.5, Si/Tr., Mn/0.15,
P/0.050, S/0.030 (wt%)
Composition Ca0 - 5%CaF,
Flux
Weight 7.5 kg/t
1 Rotation time ‘ 20 min
Flux addition
0.03 "'
-(O-1350—1291C
—@-1250—1204C
Ca0+5%CaF,=7.5 kg/t
0.02 250 rpm
7
0.01
0 10 20 30

time/min

Fig. 3. Effect of hot metal temperature on desulfurization
behavior.
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Fig. 4. Comparison of desulfurization rate.
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Fig. 5. Relation between rotation speed and desulfuriza-
tion rate.
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Fig. 6. Influence of hot metal temperature on desulfuriza-
tion rate.
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Fig. 7. Relation between stirring energy and desulfuriza-
tion rate.
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