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Operation Controlling Technique in Hot Metal Pretreatment Furnace

Kiyoshi SHIWAKU, Syozo KAWASAKI, Akimiisu KAMIMORI,
Maisuhide AOKI 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 80t 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 oxide
based flux in the first stage of refining, and desulphurization with soda ash injection is followed without de-
slagging.

This report describes the operational control technology of this process. This operational control con-
sists of the following items,

(1) Calculation of the optimum amount of submaterials

(2) Control of the temperature after treatment

(3) Optimization of operational pattern
and gives good results in stabilization of BOF operation, decrease of refining cost, and increase of produc-
tivity.

Key words : hot metal treatment ; process control ; modified BOF ; oxygen top blowing ; lime-iron oxide
based flux ; soda ash ; sequential and rapid treatment ; calculation of submaterials ; temperature control ;

optimization of operational pattern.
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Fig. 1. Schematic flow of the hot metal pretreat-
ment at Kobe Works.
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Table 1. Main specifications of H furnace.
Equipment Specifications
Capacity 80 t/heat
Height 8000 mm
Furnace Diameter 5 300 mm
Inner volume 54 m°
Lip diameter 2424 mm
Refractory MgO-C
Carrier gas Nj
Rate Max. 400 kg/min
Injection -
Immersion lance H;g:;\O(l)\I;ga
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Fig. 2. Outline of operational control at H fur-
nace.
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Fig. 4. Relationship between Si before treatment
and consumption of submaterials for dephosphor-
ization treatment.
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Table 2.

Input heat (Mcal)

Sensible heat of hot metal
St oxidation

C oxidation

Fe oxidation

P oxidation

Slag formation

Thermal coefficient for heat balance calculation.
Output heat (Mcal)
0.19 W(Ty Sensible heat of hot metal 0.19 WT,
6.66 Si Mill scale dissolution 1.17 Scale
5.80C Mn-ore dissolution (8.717 o +785) X 1073 Mn ore
1.06 Fe CaO dissolution 0.59 CaO
5.81 P BOF slag dissolution 0.35 Slaggop
0.27 CaO Soda ash dissolution 1.41 Soda
Exaust gas latent heat 1.08C
+0.455 GO,
+0.433 GN2
Radiant heat loss etc. S (twait)
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Table 3.

Metallurgical effect of operational pattern.

Conventional Method

Improved Method

[Operational pattern |

8

LNm3/min-t]
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Treatment time

depth (m)

\

Immersion lanceQ2 gas flow rate

De-P Period ’ De-SPeriod

[Operational pattern |
De-P Period IDe-S Period

o

3 /min-t3

o

CNm

depth [m]

0. i
Treatment time

Immersion lance 02 gas flow rate
N
O un DO

Changes in hot metal compositions
and temperature

Changes in hot metal compositions
and temperature
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C S Mn P S Temp C Si Mn P S Temp.
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Consumption of sub materials

De-P flux 18.3 kg/t
Lump-CaO 4.8kg/t
BOF slag 4.5kg/t
Manganese-ore 6.5 kg/t
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W, : Weight of hot metal before treatment (t)

W, : Weight of hot metal after treatment (t)

T; : Temperature of hot metal before treatment (°C)
T;: Temperature of hot metal after treatment (°C)
Si : Amount of Si oxidation (kg)

C : Amount of C oxidation (kg)

Fe : Amount of Fe oxidation (kg)

P : Amount of P oxdation (kg)

Scale : Amount of input mill scale (kg)

Mn,,. : Amount of input Mn-ore (kg)

vn : Mn yield (%)

CaO : Amount of input CaO (kg)

Slagpor : Amount of input BOF slag (kg)

Soda : Amount of input soda ash (kg)

GO, : Amount of input O, gas (Nm?®)
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GN, : Amount of input N, gas (Nm?®)
twaie © Waiting time
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