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Development of the Post Combustion Technique in Combined
Blowing Converter

Nobuyoshi TAKASHIBA, Masanori NIRA, Shinji KojiMa,
Hideo TAKE and Fumiaki Y OSHIKAWA

Synopsis :

A post combustion (P-C) nozzle which accomplishes high P-C and heat transfer efficiency in a converter
was developed through studies of both nozzle profile for maintaining stable P-C and appropriate P-C regin.
By applying the abrupt expansion P-C nozzle to the 180t LD-KGC converters of Kawasaki Steel Corp., the
following results were obtained.

1) In order to enhance heat transfer to molten steel, it is desirable to form the P-C region in a space near
the molten steel surface and approximately more than 1.0 m inside the furnace wall refractories.

2) It is estimated that the P-C nozzle forms diffusion combustion due to the collision between oxygen jet
and carbon monoxide gas. Therefore the oxygen flow velocity into the combustion region should be con-
trolled under 10 m/s. For this purpose, it is required to keep the initial jet velocity from the nozzle within
100 m/s.

3) The P-C ratio increases with the lance height but the heat transfer ratio is almost constant at 60% re-
gardless of the lance height.

4) The scrap ratio increased by 6% when P-C oxygen of 0.5 Nm3/min-t is supplied.

5) The developed abrupt expansion P-C nozzle has no significant effects on metallurgical reactions, and
the values of (T-Fe) and (P)/ [P] are almost the same as those in the conventional process.
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Table 1. Comparison of post combustion tech-
nology.
Company in Japan

KSC A B C D
P.C.R 25 — 8 9 10
H. T.R 60 70 70 70 —
I.LS.R 6 3 3 3 2.6
P. C. R : Post combustion ratio
H. T. R : Heat transfer ratio to the molten steel
I. S. R : Increases in scrap ratio
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Fig. 2. Example of combustion rate of carbon
monoxide gas in laminar flow.
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Fig. 3. General concept of post combustion.
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Fig. 4. Schematic picture of jet stream with nota-
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Fig. 6. Schematic of the expansion nozzle.
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Table 2. Specification of P-C lance.
Main nozzle P-C nozzle
Holes 4 4
Nozzle type Laval Expansion
Jet angle 12 3 3
Flow rate 2.0~2.8 Nm°/min-t 0.4~0.55 Nm*/min-t
Table 3. Operating conditions.
Capacity 180t

LD-KGC

1.5~4.0m

2.5~3.2 Nm®/min-t
0.15~0.20 Nm®/min-t

Top and bottom blowing type
Lance height

Oxygen flow rate

Bottom blowing flow rate
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Fig. 11. Relation between post combustion ratio

and oxygen flow rate from post combustion nozzle.
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Table 4. Comparison of thermal compensation
cost in converter.
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