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The Kinetics of the Reduction of FeO in Ca0-SiO,
Slag with Solid Carbon

Yasushi SASAKI and Tanckazu SOMA

Synopsis:

The rate of FeO reduction in CaO-SiO, slag with a graphite crucible as a reductant has been
determined. The testing temperature is ranged from 1400°C to 1600°C and basicity (CaO/SiO,) is
ranged from 0.5 to 2.0. The reduction rate is independent on the FeO concentration in molten slag
in the range of reduction degree 309 to 809%. It is found that the reduction takes place in the
form of indirect reduction in which CO as reductant is consummed and regenerated by solid carbon
and controlling step is the gasfication reaction. The reaction model is developed and applied to the
simulation for the change of reduction degree. The CaO increases the reduction rate. This effect

can be best interpreted by the foaming mechanism.
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Fig. 1. Initial composition of samples for FeO-
Ca0-Si0, system and showing composition
‘change by reduction.

Table 1. Chemical composition of samples.

Basicity FeO (wt%) Cal (wt3) Sio2 (wts)
0.5 80.09 6.66 13.27
1.0 80.09 9.95 9.95
1.5 80.09 11.94 7.95
2.0 80.09 13.27 6.66
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Fig. 2. Reduction of pure FeO by graphite
crucible.
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Fig. 3. Effect cf basicity on reduction of FeO-
Ca0-Si0, slag at 1400°C.
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Fig. 4. Effect of basicity on reduction of FeO-
Ca0O-8i0, slag at 1500°C.
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Fig. 5. Effect of basicity on reduction of FeO-
CaO-SiO, slag at 1600°C.
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Fig. 6. Reduction rate vs reduction degree for
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Fig. 7. Arrhenius plot of reaction rate.
Table 2. Activation energies measured.

Basicity 0.5 1.0 1.5 2.0 wustite

Kcal/mol 16.3 23.2 28.4 19.2 52.0
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Fig. 8. Basicity vs reduction rate.
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Table 3. Calculated volumetric coefficient.
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Fig. 11. Effect of CaO on reduction rate.
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Schematic experimental apparatus.

(1) Alumina tube (2) Alumina tube (3)
Tamman’s tube (4) Graphite tube (5)
Graphite block (6) Supporter (7) Ther-
mocouple (8) Sight glass

Fig. 12.
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FeO-CaO-Si0, %= F 7Btk Bk RFEic X 2@ E 383

Photo. 1. Difference of foaming between pure
FeO and FeO-CaO-SiO, slag(basicity

1.0).
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Fig. 13. Evolved gas vs time at the alumina
crucible.
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Fig. 14. Relation between the height of crucible
and surface area.
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