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Thermodynamical Considerations on the Transfer of Si in Blast Furnace

Masanori TORKUDA, Nobuo TSUCHIYA, and Masayasu Ontant

Synopsis:

In the case that FeO content in the blast furnace type slag controls the oxygen potential of the slag-metal
system, Si content of iron in the hearth of blast furnace is higher than the equilibrium Si content calculated.
Furthermore, the rate of the reduction of 8iO, from molten slag by iron saturated with carbon is very
slow, that is rg;=10"% molfcm?-min. Consequently, it seems to be unable to explain that Si content in
pig iron produced from the practical blast furnace can reach to 0:5~1:0%, by only the slag-metal reaction.
It is proposed that the gas—molten metal reaction is predominant as the transfer of Si in the blast

furnace.

From the thermodynamical calculations, it has been deduced that Pgjo has the order of 10-2~~10-3

atm. in strongly reducing atmosphere of high temperature and low oxygen pressure such as the region
adjacent to the tuyer zone in blast furnace and that SiO is sufficient source of Si.
It is considered that carbon content of iron plays an important role in the mechanism of Si transfer.
(Received Apr. 7, 1971)
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Fig. 1. Partial pressure of O, in equilibrium
with Fe(1)-FeO (l).
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Fig. 2. Si content in Fe-C melts in equilibrium
with CaO-MgO-Al,03-510; slag (Po,=
10-1atm) calculated with thermochemical
data.
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Fig. 3. The relation between Si in metal
and reduction degree of burden!®,

Table 1. The slag composition at belly and bosh region?®.

Region | 8i0:(%) | AlO3(%) | CaO(%) | MgO(%) MnO (%) Fe 03 (%) FeO (%)
288 3-7 24-4 15 6-9 64
Belly 272 3-9 23-7 07 7°7 0-44 - 80
290 45 221 1-3 68 0-44 60
26-9 39 32-2 1-3 74 446
Bosh 31-6 46 244 1-3 66 0°65 -3+8
28-0 46 31'5 1-2 7-2 0-65 742 .
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Fig. 4. log P,,~T diagram for Si-O-C system:

Table 2. Thermochemical data used for calculations in Fig. 49

(¥, StEo—Hiciz JANAF 0 F— 22 H T 3).

Reacticn

4G°=A+BT

Reaction

4G°=A+BT

1. ‘CO+30,=CO,
2. G+40,~CO

3. Si+0,=Si0,

—66 555+4+-20-18T
—28200—20-16T
—223 800-+-46-08T

4. SiO+30,=S8i0,
5. SiC+40,=Si0+C

~--187 800457787
—12:650— 20 58T
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Fig. 5. The relation between Pgio and dsjo, (Pn,=0'64 P1).
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Fig. 8. The effect of temperature and Pgjo on Si content in iron.
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Fig. 11, Iso-activity curves for iron and carbon
in the liquid and the jy-phase regions
of the stable iron-graphite system!4,
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Fig. 12. Heating curve of the reduction of
iron oxide pellets by cokes;
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Fig. 13. Carbon content in metallic iron.
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Fig. 14. Variation of C and Si in metal?®.
(C and Si increased mainly under
tuyer level).
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Fig. 15. log Po,~-T diagram.
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Fig. 16. The relation between Si content in
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