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Improvement of Refining Technologies in Bottom Blowing Converter
Hiroshi NISHIKAWA, Hiroshi KoNDO, Yasuo KisHiMoTO,
Nozomu TAMURA, Ryuichi ASAHO and Masayuki ONISHI
Synopsis :

Hot metal pretreatment system has recently established applicable to virtually all hot metal produced in

Chiba Works.
Q-BOP operations with dephosphorized metal.

Several developments have been made for establishing an optimum and cost-efficient

The main features of the developments are as follows :
1) Final dephosphorization in Q-BOP is possible by non slag-off blowing method with the use of only a
slight amount of dolomite used for coating. By this method, reduction of lime consumption in Q-BOP is

achieved.

2) By lowering oxygen flow rate at the final stage of blowing, excess oxidation of steel melt is prevented.
Figures of (T. Fe) in slag and [ O] in steel at tapping are lowered by 4% and 100 ppm, respectively.

3) Newly introduced post combustion lance is effective for heat compensation and mouth skull melting.

4) Tapping temperature is successfully decreased by 26°C in manufacturing process of ultra low carbon
steel with the aid of the development of KTB, the technology of oxygen blowing through top lance in the

vacuum vessel.

This technology is effective not only for heat compensation during RH treatment but also

for enhancing a decarburization rate in higher carbon region.
Key words : steelmaking ; bottom blowing converter ; post combustion; RH degasser ; hot metal pretreatment.
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Fig. 1. Schematic illustration of non

slag-off operation.
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Fig. 2. Changes in phosphorus balances during
sequential non slag-off operations.
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Fig. 3. Changes in amount of phosphorus removal
from steel and (P,Os) content in slag during
sequential non slag-off operations.
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Hot metal P < 0.05%
Slag volume 30kg/t
non slag off operations

Table 1. Experimental conditions.
Items Specifications
Tap temperature 1600+£10°C
Slag volume 30~35 kg/t
Hot metal ratio 100%
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(2] = r .
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Fig. 4. Influence of (P,05) content in slag of
previous heat on [P] content at tapping.
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Table 2. Bottom blowing conditions.
Number of tuyeres
15 18
Oxygen flow rate
1.6 Nm3/t- min O —
1.9 Nm%/t-min @) —
2.2 Nm%/t-min O O

20} Tuyeres O, gas flow rate
® 18 2.2 Nm3/t-min
O 15 2.2 Nm3/t-min
R A 15 1.6 Nm3/t-min
; Slag volume 35kg/t
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Fig. 5. Influence of oxygen flow rate on (T.Fe)

content in slag at turn down.
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Fig. 6. Influence of oxygen flow rate on [O]

content at tapping.
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Fig. 7. Relation between modified decarburization
efficiency and ISCO values.
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Table 3. Operational conditions of PC lance.

Oxygen flow rate through bottom tuyeres 2.3 Nm%/t*min
Oxygen flow rate through PC lance 0.7 Nm3/t-min
Oxygen consumption of PC lance 5~10 Nm®/t
Specifications of PC lance tip Sglzezsl e type St r:i ght
Lance height (from metal surface) 6.6~8.6m
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Fig. 8. Influence of lance height on post com-
bustion efficiency of top blowing oxygen and on
efficiency of heat transfer to molten steel.
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Fig. 12. Influence of KTB treatment on tempera-
ture drop from tapping to tundish.
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Fig. 13. Graphical representation of zone where [O] affects K, [O] at blow end
in Q-BOP and [O] during RH decarburization process.
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Fig. 14. Comparison between decarburization
curve with KTB and that with conventional method.
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Fig. 15. Effect of KTB treatment on temperature
and [C] content at tapping.
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