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Development of a Mathematical Model of Silicon Transfer via SiO
in the Blast Furnace

Seiji TAGcuUcHI, Hideho KUBO, Nobuo TsucHiva

Kazuo Icurruji, and Kyoji OKABE

Synopsis :

A mathematical model for the simulation of Si transfer process in the blast furnace was developed. The
whole regions of the furnace from the stock level to the hearth were one-dimensionally simplified, and mass
and heat transport and main reaction rates in each region were included in the simulation. The feature
of the model is that instead of the slag-metal reaction in the hearth the reaction between SiO-gas and iron—
droplets in the dropping zone is exclusively taken into account as the Si transfer reaction. When the tem—
perature distribution is so simulated as to be well coincide with the actual in—furnace distribution, the cal—
culated Si contents in hot metal are proved to be in good agreement with the observed values.
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c+—;02 = CO
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.é_pzos-g- -g-c - P+ —g—CO

Fig. 1. Reactions and regions.
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Fig. 2. Melting temperature of residual ash in coke.
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Fig. 3. Mass and heat transfer in dropping zone.
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Table 1. Integrands in each phase. Table 2. Physical properties of metal and slag.
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Table 3. Comparison of operational data and calculation.

Blast
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temp.

Blast )
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(/N3 Ca0/Si0;
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30 3.4 1.20

Iron /D
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Hot metal cQ)

Silicon %) Gas

in metal ( utilization
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calculated 4008
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Fig. 6. Distribution of in-furnace variables by
calculation (Chiba No. 3 B. F.).
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