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Rate of Reduction of Silica in Slag by Carbon in Liquid Iron

Yasuji KawAl, Katsumi MORI, and Mitsushi SAKAGUGHI

Synopsis:

The rate of reduction of silica in CaO-Si0; and CaO-Al;0;-SiO; slags by carbon in liquid iron
was measured under various experimental conditions to examine effects of slag composition, temper-
ature, atmosphere and slag graphite interfacial area.

Effect of slag composition was ascribed to the change of activity of silica. Apparent activation ener-
gies were about 100 kcal/mol for binary slags and 70-85 kcal/mol for ternary slags.

The rate of reduction increased linearly with the ratio of slag-graphite to slag-metal interfacial area
in the low ratio region. It suggests that reaction of silica reduction proceeds electrochemically, and
that interfacial reaction is the rate-determining step.

The rate of reduction in argon atmosphere was about twice as fast as that in CO atmosphere.

(Received April 8, 1970)
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Table 1. Composition of slag.

CaO SiO ALO
Slag | () | () | (o) | Motox | i
A 35-37 | 65-63 — 0-62 0-88
D 40 60 — 0-58 0-83
E 45 55 — 0-53 0-58
F 50 50 —_ 0-48 0-34
G 55 45 — 0-43 0-14
] 26 70 4 0-70 0-95
K 40 50 10 0-51 0-40
I 30 50 20 0-53 0-45
J 40 40 20 0-43 0-21
L 50 40 10 0-40 0-13
M 50 35 15 0-36 0-05
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Table 2. Rate of reduction of silica in

CaO-Si0; slags.

Slag | "(&@5" | 1% Sil initial | R (g/bn) | asio,
1 550 0-04 0-122 0-91
1 550 0-08 0-100
1 585 012 0-141
A 1 600 0-19 0-204 088
1 610 0-12 0-236
1 650 0-14 0-423
1 650 0-20 0-427
D 1 600 0-29 0-203 0-83
1 600 0-29 0-122 0-58
1 560 0-11 0-0491 0-33
1 560 0-27 0-0421
F 1 600 0°17 0-0828 0-34
1 600 019 0-0798
1 640 0°25 0-141
G 1 640 0-19 0-067 0-14
Table 3. Rate of reduction of silica in
Ca0-AL,0;-Si10; slags.
S) Temp. of Q7 Tries
lag (%) [% Si] ininal | R (g/hr) asio,
1 500 0-30 0-0584
1 550 0-14 00813 | 095
G ” 0-14 0-0907
1 600 011 0205 0-91
7 0-09 0°235
1 650 0-04 0-412
1 510 0-01 0-0432
1 530 017 0-0414
K 1 550 0-17 0-0642 | 0-45
1 600 011 0-0902 | 0-40
1 630 012 0-164
1 490 0-07 0-0317
1 550 0-18 0-0754 | 0.48
” 0-08 0-0752
I 1590 0-13 0-103 0.45
1610 0-17 0120
1 620 0-13 0-123
1 650 0-07 0-184
1 500 0-13 0-0142
1 560 012 0-0274
J 1 570 0-13 0+0279
1 600 0-09 00359 | 0-21
1665 | 0-13 0-0864
1 560 0-09 0-0198
1610 0-01 0-0389 | 0-13
L 1640 0-08 0-0534
‘ 1650 | 0-03 0-0659
1670 0°04 0-0682
v | 1850 | 0-02 0-0142
: 1600 | 0-04 0-0273 005
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Fig. 7. Relation between apparent rate constant and

activity of silica.

Table 4. Apparent activation energies of
silica reduction (kcal/mol).

Atmosphere CO Argon

Slag weight (g) 20 20 40

Slag
Slag
Slag
Slag
Slag
Slag
Slag
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83+ 5
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Slag 3%%[%&nmm R (g/hr) | Pco (atm)
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Table 7. Activity of silica in blast furnace type
slag under various CO pressures.

Activity of silica
Pco (atm)
1 400°C 1 500°C
1 0-05 025
3 0-02 0-10
5 0-01 0-08
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