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Influence of Bath Stirring Intensity and Top Blown Oxygen Supply
Rate on the Decarburization of High Chromium Molten Iron

Shin-ya KITAMURA, Kazuo OKOHIRA and Arata TANAKA

Synopsis :

A basic study was conducted on the decarburization of high chromium molten iron under top-and-
bottom combined blowing condition using a small high-frequency induction furnace.

(1) Decarburization is divided into stage I (high carbon region) and stage II (low carbon region).
The critical carbon concentration at transfer from stage I to stage II decreases when the oxygen supply
rate is restrained or when the bath stirring intensity is increased.

(2) At stage I, when the oxygen supply rate is decreased, although the decarburization rate decreases,
the Cr loss also decreases. When the bath stirring intensity is increased, the Cr loss decreases, and the
decarburization rate increases. The Cr loss is determined by the balance of bath stirring intensity and
oxygen supply rate from top lance.

(3) At stage II, the decarburization rate and the Cr loss are also determined in relation to the oxygen
supply rate and the bath stirring intensity, but since the rate of decarburization is controlled by carbon
transfer rate in the bath to the reaction zone, the Cr loss increases with the progress of decarburization.

(4) The total oxygen content in the bath during blowing becomes gradually larger than the dissolved
oxygen content as [%C] decreases, and suspended oxides of composition similar to FeO.Cr,O; appear
in the bath correspondingly.

(5) Coarse oxide particles exist on the bath surface in the low carbon period and fine oxide particles
of the FeO-Cr,0O, composition are observed to be dispersed into the bath from the coarse particle as the

starting point.
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A : Rapid-cooling sampler.
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Fig. 1. Experimental apparatus.

Table 1. Experimental conditions.

Oxygen flow rate (Top blow) 47 2~5Nm?3/T - min

Ar flow rate (Bottom blow) 0.1~1.0 Nm3/T - min

Basicity of slag

Bath temperature

about 1700°C

Table 2. Bath composition before experiments for
high and low carbon series.

(wt% )
Series C Si Mn P S Cr
High (C] | 42 | 0.50 | 0.10 | 0.015 | 0,004 | 19
 Low [C] L2 | 0.05 | 008 | 0015 | 0.004 | 18

Table 3. Composition of synthetic slag.
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Fig. 2. Example of experimental result.
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Fig. 3. Comparision of decarburization curve
between high carbon and low carbon series.
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Fig. 4. Change of Cr content during
decarburization in high carbon series.
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Fig. 5. Relation between Cr loss and decarburi-
zation rate in high carbon series (Stage I).
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Fig. 6. Change of Cr content during
decarburization in low carbon series.
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Fig. 7. Relation between 4Cr and decarburiza-
tion rate in low carbon series (Stage II).
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Fig. 8. Dependence of critical carbon content
on oxygen blowing rate and Ar flow rate.
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Fig. 9. Change of oxygen content during
decarburization.
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Fig. 10. Change of the difference between total
oxygen and dissolved oxygen during decarburization.
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Photo. 1. Example of suspended inclusions in
bath.
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Photo. 2. Example of coarse oxide particle at surface.

Table 4. 4G of each equations.

(kJ/mol)
[%C] 4 1 0.5 0.1
4G of Eq.(6) _80.5 | —-9.5 |—1069 | —1183
4G of Eq.(7) —~32.5 | -32.5 —32.5 —32.5
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Fig. 12. Relation between 4Cr/4C and ISCO,
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Fig. 14. Relation between 4Cr and BOC during
decarburization in Stage [.
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