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A Study on the New Blowing Method in the Decarburization
Process of Pretreated Hot Metal

Mitsuhiko NISHIMURA, Masamichi KoJiMA, Morikatsu SAKURADA,
Hideki ISHIKAWA and Yasuhisa ABE

Synopsis :

Decarburization of pretreated hot metal with less slag was studied by use of a 10 t ladle type travelling
furnace based on a new idea. The characteristics of refining and the mechanism of post combustion of off
gas were discussed.

(1) In spite of deep bath (L,/D=1.0) in the furnace, molten steel was not overoxidized in the case
that the flow rate of argon blown from the bottom was more than 0.05 Nm®/min-t with super soft oxygen
top blowing (L=100 mm).

(2) In this method, the post combustion ratio (CO;/(CO+CO,)) was very high, so the high tempera-
ture rising, almost 200°C/ % C, was obtained. This decarburization furnace had large flexibility for heat ba-
lance. ; ;

(3)  On post combustion, the parameter K (= (XS;+aXS;/) X 3600/ (Fo,+Fo,”)) was proposed and
the mechanism could be explained by this parameter K on this ladle type furnace and the conventional top
and bottom blowing converter.

Key words : steelmaking ; decarburization; soft oxygen blowing; post combustion.
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Fig. 1. Diagrammatic sketch of experimental equipment.

Table 1. Chemical composition and temperature of hot metal.

Composition (wt%)

Temperature (°C)

C Si Mn P S
3.4~ 0.07~ | 0.020~ | 0.016~
40| <0.05 0.25 0.030 0.025 | 1300—1350

Table 2. Experimental conditions.

Weight of hot metal 10¢
Hot metal Bath depth (Lg) 750~1 200 mm
and furnace Bath diameter (D) 1200~1 500 mm
Ly/D 0.5, 1.0
Lance type 9.64 mm$, 7 holes nozzle
Top blowing 16.5mm ¢, 3 holes nozzle
by Oxygen gas flow rate (Fp,) |2 0~3 .5 Nm3/min-t

main lance

Lance height (k)

700~1 800 mm
60~220 mm

Cavity depth (L)

Top blowing Lance type 10.3mm ¢, 1 holeX31 ances

by post 0.17~1.0 Nm®/min-t
combustion | Oxygen gas flow rate (Fp,") | 800~1 800 mm

lance Lance height (%)

Bottom Ar gas flow rate (Fj.) 0.05~0.15 Nm%/min-t

stirring Number of porous plugs 3
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Fig. 2. Relation between oxygen consumption and decar-
burization.
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Fig. 3. Relation between cavity depth of O jet and oxygen
efficiency for decarburization.
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Fig. 5. Behavior of Fe oxide in blowing period.
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Fig. 8. Relation between cavity depth of O, jet and
off-gas composition.
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Fig. 9. Relation between height of swelled slag and
off-gas composition.

B ETRBEBERIELLR2TWA. $7-5 0 AKRDE
% Lo/D DEEBIFRD LN, TDX DI KRIkEEE
BRI S DIE L/Ly Tk <, LTEFEML-AH»EK
DO RENT L2HIBHL. 2% 0, L/L, i35
BOBYEFMEE B AT 7 & X5 VOISR 138
LTWaBD, TRBBEDOEE O XD ICERRESEE L2
LRI, LOBEOFILVEWS T EIlkD. Fig
I T RIBBER E RSP ICER L7 X 5 ZFOgEE S &
DEBERT. Thdo T RREFRIAS VRS s &
FHBIOERICH A D bdB. 72, L<100 mm
DFEII R T TGRS EPMHFITKREL D, oh
WRED TRBRBER O FFAFHIL L Tnd vz b,
Fig. 10 ICZRRBER L PR AREFEOEBHR LR T. 2K
PRIEFESBVIT Y, BRARFEEIKERD>TB), #
BItE D v, RIRBEIC & B BABOBIE (Ty—co,)
B 80% & R7aw A, RIZ, TRPRBESE o WREREA R
FOMREE Fig. 11 (ORT. ZTRBRERSTFESHMEE LT
BOIBELEWIEE D, REMPHOF B L Y K

o 3 holes nozzle, Lo/D= |.0
o 7 " " "

=3 » v Lo/D=05

e 7 “ "
220

200F

180

160

AT7 A [C] (°C/%C)

140

120
10 20 30 40 50

(CJT?;Z)X'OO‘(%)

Fig. 10. Relation between off-gas composition and
AT’/ A[C].

50 L:105 mm
I
40 X=40
g L
> 30
P
N
13 = ]
8 $  H— —x =18
S 10 =711
~ L: 220 mm
o}

2 4 6 8 1012 14 16 18
time {min.)

Fig. 11. Behavior of post combustion ratio in blowing
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Fig. 12. Relation between oxygen flow rate of post com-
bustion lance and off-gas composition.
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