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The Development of Technology for Decarburization of Pre-refined
Hot Metal in BOF

Yasuhisa NAKAMURA, Kazusige UMEZAWA, Akiyoshi MINAMI,

Hisashi MATSUNAGA and Satomi YAMAMOTO

Synopsis :

A method by combination of soft-blow with oxygen bottom blowing (CS—OB method) which is suitable
for decarburization of desiliconized, dephoshorized and desulphurrized (pre-refined) hot metal in BOF
has been developed. Its blowing condition had to be decided to increase the Fe yield. The Fe yield in
the decarburization of pre-refined hot metal was mainly affected by spitting and Fe oxidation since the
decarburization was carried out with small amount of slag. The CS—OB method was characterized by the
combination of extremely soft top blowing with bottom gas stirring to decrease both spitting and Fe ox-
idation at the same time.

The most suitable condition found in the 0.5 t/ch lab. test and the 100 t/ch BOF test was L/L;=0.1~0.2,
the bottom gas flow rate=0.2~0.25 Nm?/t- min.

Oxygen used for the post combustion of CO gas in the furnace increased by soft blowing in the CS-OB
method. Heat efficiency of the post combustion was estimated about 909%, in the 100 t/ch BOF test.
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Table 1. Experimental condition (0.5t/ch).

Weight of hot metal 0.5t/ch

Chemical composition of hot metal

[Cl=4%,

[Si]=0.01%, [Mn]=20.4%, [P]=0.02—0.05%, [S]=0.02%

Oxygen flow rate

2.48 Nm?3/t - min

Blowing time

15—20 min

Lance nozzle

for top blowing

for top and bottom blowing: 3.6¢ x3, 7.0¢ X 3

:3.0¢x3, 5.06x1

Lance height 160—600 mm
Bottom blowing gas flow rate 0.1—0.3 Nm?3/t - min
Flux No flux

[ﬁ water cooled O, lance
'

——S Tool to collect
) iron droplets
J =
S
v N 8
P660 |

ANNANNF¥ 1§ \hg
nozzle for bottom blowing

2580

100

960

Bath depth,
270

Fig. 1. Experimental apparatus (0.5 t/ch).
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Table 2. Chemical composition of hot metal,
steel and slag (100t/ch).

{cl {Mn] (P] {s1
Hot metal
3.5—4.5 0.05—0. 29 0.004—0. 038 0. 004—0. 027
Steel 0.01—0.37|0.06—0.26 | 0.008—0.049 | 0.005~0. 028
S (T.Fe) (Ca0) (Si0,) (MgO)
ag. 6.8—-33.6 |22.8—57.8 | 6.9—17.8 5.4—21.'4
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Conventional LD Blowing with small amount of slag
Top blowing Top blowing Top and bottom blowing CS-OB
0,
Ca0o Ca0o
dolomlte dolomlte dolomite
45 K/T 3~8 KT 3~8K/T
Slag Slag Slag
100%/T 8~20K/T 1)) 8~20K/T
Fig. 2. Experimental conditions
L/Lo=0.8 L/Lo=0.4~0.7 L/Lo=0.1~0.3 (100 t/ch)
Top Blowing Ccs-0B(L/Lo=0.1) 2
100 1t . % —g_'é\
—~ . %/{/ 5 E 0= biowing CS-0B(L/Lo=0.1)
S Al cw | TEoeE eeoB el
%) -4 ,’, A
1 50f //‘ 11 5
S 3
& Ps °
2 [ ]
o / ]
% 0.5 100 0.1 0.2 0.3 0.4 3 o« o o
L /Lo Bottom blowing gas {_::_n / 8 /
flow rate z 0 : T00 0.7 02 03 0.4
(Nm’/t*min.) 0 0.5 .00 0. . ) . .
s . . L/Lo Bottom blowing gas
Fig. 3. Comparison of O, efficiency (0,-c) flow rate ‘
in blowing with small amount of slag between (Nm®/t - min.)
top blowing method and CS-OB method (0.5 Fig. 4. Comparison of spitting quantities in blow-
t/ch). ing with small amount of slag between top blow-

ing method and CS-OB method (0.5 t/ch).
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Blowing with small
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Blowing with conventional
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Fig. 6. Fe yield (ype) in various blowing methods
(100 t/ch).
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Fig. 7. Relation between 47/[%C] and 79,-¢
in blowing with small amount of slag (100t/
ch).
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Table 3. Typical Fe balance in various blowing
methods (100 t/ch).

(100 t/ch)
Amount Conventional
of slag amount of slag Small amount of slag
Blowing Top blowing | CS-OB | Top blowing
Steel 96.3 (%) 98.2 (%) 97.0 (%)
Fe oxide
(Slag) 1.49 0.25 0.27
Dust Q.52 0.64 0.51
Unknown 1. 69 0.91 2,22
100
R 9 o
[N a
QO
u °l o
N 98 o
© [+]
:'0_3 97 PP
> ']
(3
b 96 .
[ Top and bottom blowing | Top blowing
95 I I I

0 01 0.2 0.3 0.4 0.5 0.6 0.7
L/Lo

Fig. 8. Relation between L/L, and pg, in
blowing with small amount of slag (100 t/ch).
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Fig. 9. Schematic relation between input energy
and iron loss in blowing with small amount of
slag.
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201
- [ ]
] \A ‘
s | \;slx
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Bottom blowing gas flow rate (Nm3/t -min.)

Fig. 10. Influence of bottom blowing gas flow
rate on (T.Fe) in slag at turn down (100t/ch).
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Fig. 11. Changes in CO/(CO+0O0,) ratio in
various blowing methods (100 t/ch).
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/
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Fig. 12. Relation between 7o,-¢ and observed
CO/(CO+CQ,) ratio in blowing with small
amount of slag (100t/ch).
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Amount of slag | Blowing method

e _ | Conventional Top - blowing

amount of slag

500 |

Temperature of atmosphere in furnace (C)
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0 e A 1 L 4 1 A i e 'l A 1 A l 1 A
0 5 10 15 20

Blowing time (min)

Fig. 13. Changes in temperalure of atmosphere
in furnace mesured by thermocouple in various
blowing methods (100 t/ch).
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Fig. 14. Conception of heat efficiency.
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Fig. 15. Relation between inevitable heat loss
and 7, in GS-OB (100 t/ch).
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