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Kinetics of Reaction between Iron Oxide Slags and Solid Carbon

Yasusi SASAKI, Yasunori ORAMOTO, and Tanckazu SOMA

Synopsis:

Rates and mechanism of redcution of molten iron oxide slags with solid carbon in the temperature range
from 1 400°C to 1 600°C have been studied. The volume of evolved CO gas as a product has been indicated

on a gas flow meter, and recorded photographically.

For FeO-10 wt%SiO, slag, the reduction is control—

led by chemical reaction in the range where solid SiO, does not precipitate and is controlled by FeO transport

process after the range where solid SiO, precipitates.

For FeO-CaO slag, the temperature dependency on

reaction rates is negligibly small, and the product is very porous. The reaction takes place in the form
of a chain of reaction consisting in reduction by CO gas and the Boudouard reaction.
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Fig. 2. Cross section of chemical reactor.
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Table 1. Mixing ratio of reagent.

FeO(wt%) | weight{g) | Ca0 or Si0, |weight(g)

{(wt%)
100 Fe 21.0 0 0.0
Fe203 60.5
90 " 10 9.01
80 " 20 20.26
70 " 30 34,76

X ot WBRSHFIC X B & FeO, Si0, CaO o
BiEguy MCX DETONTIYFIHEBIT LA
2 U ED 2 %R 0B Th o7z, i, fER LR
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Fig. 3. Change of gas composition with time
during the reduction of FeO-SiO, slag.

100 —

Si02 10% LT -
3 e
£ 1600°C o o/
2 ’ 1500°
2 gl y 500°C
':c, . l,,/
e | /. -~
- S S <100
° . o
@ 20k //‘/ - .
g» e '/u,/
o PR i . .

2 4 6 8
Time {min.)

Fig. 4. Reduction degree curves of 109, SiO,
contained FeO-SiO; slag.
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Fig. 5. Reduction degree curves of 20% SiO,
contained FeO-Si0, slag.
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Fig. 7. FeO-SiO, phase diagram.

Table 2. Relation between reduction degree and
silica content (wt%).

Reduction degree(%) $i0, 10% Si0, 20% | S10, 30%
] 10.0 20.0 30.0
10 10.98 21.73 32.25 :
20 12.19 23.8 34.88
30 13.69 26.31 r37.97
40 15.62 29.41 41.66
50 18.18 33.33 50.0
60 21.73 38.46 51.72
70 27.02 45.45 58.82
80 35.71 55.55 68.18
90 52.63 71.42 81.08
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Fig. 8. Plot of In(1—R) vs time.
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Fig. 11. Effect of temperature on reduction rate
of the FeO-CaO slag.
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Photo. 1. View of the sample after reduction.
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Photo. 2. Cross-section of FeO-CaO slag specimen
after reduction.
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Fig. 13. FeO-CaO phase diagram.
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