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Development of Effective Refining Process Consisting of both Hot
Metal Pretreatment and Decarburization in Two Top and Bottom

Blown Converters

Katsuma YOSHIDA, Isao YAMAZAKL, Yasuyuki Tozaki,
Nobuhide AOKI, Jun-ichiro YOSHIYAMA and Katsuhiko ARAI

Synopsis :

To improve the mass production process of both low-phosphorus and conventional-grade steels
more economically, a new refining process, called SRP (Simple Refining Process), has been developed
at Kashima Steel Works. In this process, two 250t capacity top and bottom blown converters are used
as reactors, namely one dephosphorization furnace and one decarburization furnace. Low P,Os-content
lumpy slag, obtained from the decarburization furnace, is used as a dephosphorization agent in the
dephosphorization furnace, minimizing total lime consumption and achieving stable and quick refining.
In addition, scrap can be used in the dephosphorization furnace due to bottom blowing. On the other
hand, by the reduction of slag volume in the decarburization furnace, manganese ore can be
effectively smelted. Therefore manganese alloy consumption can be reduced. SRP made it possible
not only to produce extra low phosphorus steels but also reduce the total cost of the steel-making
process. _

Key words : hot metal treatment; steel making; dephosphorization; converter; lime; bottom blowing; slag
volume ; manganese ore.
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Table 1. Operating Condition.

Dephosphorization furnace | Decarburization furnace
Reactor 250t BOF (STB)
Top blowing 02(1.0~1.3 Nm¥/P. T+ min) , 02(2.0~2.7 Nm3/t-min)
Bottom blowing €02 (0.05~0.20 Nm*/P. T+min)
Flux BOF slag-(Fe ore)-CaO-Flourspar Ca0-MgO
30~60 kg/P.T 10~20 kg/t
Blowing time 8~10 min 13~18 min
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Table 2. BOF slag composition (wt% ). Table 3. Slag composition after dephosphoriza-
tion (wt% ).
Ca0 CaF Si0, T.Fe P4Os
Ca0 Free CaO CaF, Sio T.Fe P305 MnO MgO
45 2.5 10 18 0.8
39 0.4 17 20 29 7.2 3.4 46
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Fig. 1. Relation between [P] and CaO consump-
tion.
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Table 4. Typical condition of treatment.
50
Hot metal temperature 1300~1 320°C
- Tap. temperature 1650~1670°C
Mn-ore 17~20 kg/t
F Thermal [Mn yield 65~75%
! . Mnlgp 0.70~0.80%
| equivalent line [Clen 0.08~0.12%

(%)

a0k |
S
30 i L 1 L 1 " L
1200 1300 1400
Temperature of Hot metal (°C)
Fig. 7. [C] and temperature in the ladle after hot

metal treatment.

.20
1.oof (?
o
w o
< 8ol o
S 0@ o
08 @) @]
— 2 O O
g o 5% 4
Q o°
S .40
ool [Input (Mn] 100~140%]
(o} 1 1
0 10 20 30

Tap (C) (%)
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Fig. 9. Comparison of dephosphorization behav-
ior of hot metal in a 2.0t laboratory scale
converter with that in a 250 t converter.
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