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Sequential Dephosphorization and Desulphurization of Hot Metal by Newly

Developed Pretreatment Furnace

- Kiyoshi SHIWAKU, Syozo KAWASAKI, Akimitsu KAMIMORI,
Maisuhide AoKl and Kiminori HAJIKA

Synopsis:

A new technology for hot metal pretreatment with the modified BOF has been developed at Kobe Works.
This technology has been successfully applied to mass production of high-grade steel since November 1983.
The furnace for hot metal pretreatment has an 80 t capacity and is equipped with two lances for flux injec-
tion and oxygen top blowing. Hot metal is desiliconized and dephosphorized with oxygen and lime-iron ox-
ide based flux in the first stage of refining, and desulphurization with soda ash injection is followed without
deslagging. ' ) ‘

This paper describes the pretreatment technology and results of the operation. Features of this process
are as follows :

( (1) Excellent reaction efficiency and reaction rate because of the suitable furnace shape for refining.
(2) Sequential and rapid dephosphorization and desulphurization treatment within about fifteen minutes.
b (3) Low treatment cost by using cheap submaterials, such as lumpy burnt lime, BOF slag.
(4) Increase of the manganese content in the hot metal and dephosphorization reaction efficiency by the
addition of manganese ore.
) (5) Treatment of hot metal with high 51hcon content (Si =0.40%) in reasonably short time and with low
f cost.
Key words : hot metal treatment; modified BOF ; oxygen top blowing; lumpy burnt lime; BOF slag;
| manganese ore ; lime-iron oxide based flux ; soda ash; sequential and rapid treatment ; hot metal with high
b silicon content.
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Fig. 1. Schematic flow of the hot metal pretreat-
ment at Kobe Works.

Table 1. Main H furnace specifications.

Equipment Specifications
Capacity 80 t/heat
Height 8 000 mm
F Diameter 5 300 mm
urnace Inner volume 54 m°
Lip diameter 2424 mm
Refractory MgO-C

Carrier gas
Injection Rate
Immersion lance

N,
Max. 400 kg/min
High Al;03, $ 300 mm
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Fig. 2. Relationship between Si content and de-

siliconization rate during hot metal pretreatment.

Mn - Ore

Mill Scale ) {Lump—CdO
tf f BOF Slag

Top Slag Method

“ Simple Injection Methﬂ

Simple injection method Top slag method

Dephosphorization| * O3 gas top blowing
period + De-P flux (CaO-Mill
Scale-CaF5) injection

- 0, gas top blowing

» De-P flux (CaQ-Mill

. Scale-CaF3) injection

» Lump-CaO, BOF Slag
top charge

Desulphurization |- Soda ash injection
period

» Soda ash injection

Fig. 3. Types of dephosphorization treatment.
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Fig. 4. Relationship between injection depth and
dephosphorization ratio (‘Simple injection method’).
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X : De-P Flux injection + Lump-CaO(2.2 ~ 4.5kg/t) +
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Fig. 5. Relationship between consumption of in-
jection flux and dephosphorization ratio.
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