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Industrialization of a New Steelmaking Process Utilizing Hot Metal Pre-

treatment and Smelting Reduction

Osamu YAMASE, Masahumi IKEDA, Junichi Fukumi,
Chihiro TAK1, Kenzo YAMADA and Katsuhiro IwAsAKi

Synopsis :

Low phosphorus hot metal is mass-produced by use of cast floor desiliconization and ladle dephosphor-
ization, and less slag converter practice is established. Efficient manganese ore smelting reduction in the
converter has been realized, and high manganese yield, i. e., 65 to 70% is attained at high manganese i. e.,

[Mn]=1% level.

It is essential for the efficient recovery of manganese to obtain low phosphorus hot metal to the level of
[P]=0.013% and to attain the highly accurate decarburization control, reduction of (FeO), and slag basic-

ity and quantity control in the converter.

By use of this new technology, it has become possible to reduce the expensive ferromanganese alloy con-

sumption, and the cost of converter steelmaking.
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Fig. 1. Schematic diagram of pig iron pretreat-
ment process.

Fig. 2. Schematic diagrams of de-
siliconization equipment.
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Fig. 3. Schematic view of the dephosphorization equipment.
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Fig. 4. Transition of dephosphorization quantity.
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Fig. 5. Relation between Flux and Oxygen con-
sumption.
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Fig. 7. Effect of powder injection on dephosphor-
ization.
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Fig. 8. Effect of CaO injection on mixing time.
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Fig. 9. Relation between temperature and [P] af-
ter treatment.
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Fig. 10. Relation between oxygen gas ratio and
temperature change in dephosphorization.
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Fig. 11. Distribution of [P] after treatment.
Table 1. Operation conditions of less slag re-
fining.
No. 2 BOF shop 250 TX2/3
Top. and bottom blow NK-CB
Lance height 1.6m
Gas condition Oxygen flow rate 1.6Nm3/§nin t
Bottom gas flow rate 0.17 Nm*/min t
Ty =T
. ight burned dolomite ~3 kg/
Submaterial Flouspar 0.8kg/T
Manganese ore 15~20 kg/T
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basicity.
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Fig. 13. NK-CB end point [P] and charged total
[P].
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Table 2. Comparison of blow eonditions between
the former and the present in the less-slag NK-CB
operation.

former 1 present IT
—— [Cl=[Clr| 2.4 32
(Nm”/min t) [cl<[Clr| 1.6 >1.6*
Bottom blow gas
(Nm/min t) all thrugh 0.10 0.17

* Stepwisely reduced (see Fig. 15)
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Ogeate : IV A — VEGER R R (Nm®)
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To : HEEFERE (Nm?)
Wi : BESKE (kg)
W, : = (kg)
[Cle: #EEHEZE [C] (%)
[Cly: BixE® (C] (%)
[Cl.: BmBRF [C] (F (FeO) WHED 1 ICHY
5%(C1) (%)
Bo : BB b (kg/Nm?)
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Fig. 14. Distribution of the deviation of [C] esti-
mated from the [ C] obsearved.
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Fig. 15. Improvement of oxygen top blow pattern

in less slag NK-CB operation.
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Fig. 16. Comparison of the decarburization effi-
ciency between the former and the present blow in

less-slag NK-CB.
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Fig. 17. Relation between [C] and (T.Fe).
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Fig. 18. Improvement of manganese yield by the

reduction of slag volume and (T.Fe).
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