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Scrapmelting Process in Steelmaking Converter Using Coke Bed

Takeyuki HIRATA, Hiroaki ISHIDA and Shouji ANEZAKI

Synopsis :

A steel production process with 100% scrap using a combination-blown converter was developed to utilize
small converters, which tend to be out of operation under recent economical situations, and to improve

flexibility of steel production.

This process does not use hot metal.
bed, which is formed initially on the bottom of a converter.
same facilities as an ordinary steelmaking converter.

Instead of hot metal, it utilizes coke
It uses only coke as fuel, and uses nearly the

Experimental results in a converter for a 10t melt were as follows :
(1) Bottom blow equipment for oxygen was indispensable for this process. However, requisite ratio of

bottom blow oxygen was 15%.

The same facilities as a steelmaking converter were confirmed to be usable.

(2) The ratio of initially charged coke to the total amount of coke affected the whole heat efficiency of
this process. When the ratio increased, perfect burning of coke promoted naturally. . The higher the ratio,

the lower the consumption of coke.

It was thought that the bottom blow oxygen was necessary to improve the reaction ratio of oxygen with
coke, and that the effect of the initially charged coke was in agreement with thermodynamical conditions.
Key words : steelmaking ; coke ; scrap; converter ; post combustion ; flexibility.
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Table 1. Experimental conditions.

Item Content

5.6 m3 (After lining)

Volume

Number of lance nozzles : 6
Jet direction : 10° from the vertical
Flow rate : 1 000~1 400 Nm®/h

Top-blown oxygen

Number of tuyers : 2~4
Flow rate : 0~800 Nm%/h

Bottom-blown oxygen

Coke Consumption : 1~3 t/heat
Size : 20~25 mm
Chemical composition (wt% )
Fixed-C Ash Accompanied H,0O
88 11.4 3~5

Scrap Consumption : 7~10 t/heat
Size : about 200X 200X 200 mm

(Crop ends from billets and blooms)

Top blow lance

N

Gas '
analyser

o)

B

4200

Bottom blow tuyers
«— 2700 —>

Fig. 1. Schematic drawing of an experimental
combination-blown steelmaking converter for a 10t
melt.
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Table 2. Metal temperature and chemical composition.
Temp. (°C) [Cl% [P] % [S]% [N1% (T.Fe) %
At melt-down 1500~1 600 2.5~4.0 0.005~0.015 0.080~0.120 0.007~0.014 5.0~12.0
After desulfurization and decarburization 1630~1680 0.03~0.08 0.008~0.012 | 0.010~0.004 | 0.001~0.002 10.0~15.0
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Fig. 2. Changes in gas composition in the ex- 0 ) 10 20 30 40
perimental converter during scrap melting without Proportion of bottom-blown oxygen(%)
hot metal. Fig. 4. Influence of proportion of bottom-blown
oxygen on coke consumption up to the melt-down.
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Fig. 3. Changes in gas composition in the
experimental converter during scrap melting with
hot metal by a convention process.
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Fig. 5. Influence of proportion of initially charged
coke on coke consumption up to the melt-down.

SO Proportion of bottom— blown oxygen 15~25%

R .

s Lo 8

g 40

[l

S

k73

o §

L0

£ 20 o o€

[}

o O o

E ° X

£ o
| 1 L L L L
(0] 20 40 60 80 100

- Proportion of initially charged coke(%)

Fig. 6. Perfect combustion ratio as affected by
‘the proportion of initially charged coke.
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Fig. 7. Heat efficiency as affected by the propor-
tion of initially charged coke.
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Fig. 8. Consumption of coke per total weight of

scrap and hot metal related to proportion of scrap

and scrapmelting process.

L2 LARETE, FEAMITRTERILORAS— L
TWh BRI EIHEATCI—- s AL oL, £Da—
Y ARMBLIME, TR ELSTEBORS 5 5 7B
LPT—2 2% —IIMET 5. L LHoERE,GI
BRPATET, ERELBUOBERE T O BT
ALEzONhL, Z I TLEORE,SBEBIEITL T
50H0%,10t8FCCuk PL—H—ICLTCHEL .
CDEEOMEAT— 7 ALLEIL 40~50% TH 5.

Fig. 912, BREMMHEMESAHOTORBIFHERE 2 7
Ty TOBMILE L OBKE R, BRIEFIEREC
o ThHEALTED, BEICIIBAMPIIHFELEL %
ol THEEERED XS SIS O RPN I E IR
HTELDTHEL, T—2 A2 ED TEEIEL I
BMEANZE, R T v THBIHO LI L ERLTWA.
4-2 BMEEWREZLEROEAHR

Fig. 4 IIRL72& I IS, RETRBEERKE LR * k
JTaHEa—y RAFBEAMA@A L7z FRICEKK S R
15% i & CHBERKRELED LEHRIKREDL -
7298, ZAUSERFRUEAR BIAATR (S HE T X I SR UL ERTR A°
RLAHHMA, ERSIEREF I TEH R 2 L
WKHERTAEEZONS.

FEOREBOIIC BT, EKREEEI ERSBRE
HNTRO¥ERH D EEZOLNS.

()P, EKRKEEBRFEOTTH 2 — 2 A & DRILH)
LA,

FETR, HICESEDT— 7 REFRICEAT A7

100
Proportion of initially charged coke ,’
I 40~50% /
< gof &
g o/
S /
» O
< 60F fe
2 O/
[} /
£ /
Y 40 /
[o] 70
5 o/°
£ ok
8
o
a.
O I

| 1 1
0O 20 40 60 80 100
Proportion of oxygen blowing time ()

Fig. 9. Course of proportion of melted scrap.
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Fig. 11. Courses of perfect combustion ratio and

estimated mean temperature in the converter.
Heat efficiency was assumed to be almost constant
during whole oxygen blowing time.
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