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“On the Dephosphorization of Hot Metal in the Ladle

Kantaro SASAKI,

Takashi OKAZAKI,

Synopsis:

Yoshimichi OHKrTA, Takami IKEDA,

Tohru MATsuo, and Akira Kawami

Dephosphorization of hot metal in the ladle was investigated by mechanical stirring method with the

dephosphorizing agent consisting of LD slag and Fe,O; powder.

The experiments were carried out both

with a laboratory scale apparatus and 45t industrial ladles.

The following results have been obtained;

(1) Using LD slag with Fe,O4 powder, the phosphorus level of hot metal can be reduced to 209, to 409,
of the initial content after 40 minutes treatment even when the slag is acidic.
(2) During the treatment, the extent of decarburization is small, although silicon and manganese are

oxidized and removed from the hot metal.

(3) The low phosphorus steel, with less than 0.0109%,P, can be easily obtained in LD vessels starting with

the dephosphorized hot metal.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Table 1. Chemical composition of hot metal
used (%).
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Table 2. Chemical composition of LD slag

used (%).
c,aorﬂ T.Fe | Si0;, |MnO| MgO | P,0, S
429]259] 75| 4.4| 4.4 1.6 | 0.05

Table 3. Composition of dephosphorizing agent
used (g/pig-kg).

Type | LD Slag Lime Fe,O4 CaF,

A 30~120 — 50~-90 0~10.3
B — 11~60 45~.89 0~15
0.12 1.20 tcl 140
g
g 2 g
g oos[- £ s
£ g 3
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& 004 ( s
@
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Fig. 2. Changes in chemical composition in hot
metal during the dephosphorization treat-
ment (with type A agent).
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Fig. 3. Changes in chemical composition in hot

metal during the dephosphorization
treatment (with type B agent).
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Fig. 4. Relationship between degrees of dephos-
phorization and of decarburization during
the treatment.
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Fig. 5. Relationship between degrees of dephos-
phorization and of silicon oxidation du-
ring the treatment.
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Fig. 8. Effect of total iron in slag on the degree
of dephosphorization.

Table 4. An example of chemmical composition
of slag after dephosphorization treat-

ment (%).
CaO | FeO | T.Fe | SiO, | MnO | P,O; | AL,O,| MgO
12.0|32.3 | 32.6|15.5|14.8| 2.2 7.0| 7.7
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Fig. 11. Changes in phosphorus and silicon

contents in hot metal during the
treatment.
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' Fig. 13. Equipment for industrial dephosphori-
zation.

Table 5. Chemical composition of hot metal(%;).

C Si Mn P S

4.0~4.60.4~0.9 0.4~0.7 [0.10~0.16/0.003~0.063

Table 6. Chemical composition of
dephosphorizing agent(%).
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1624 40~.48 56 ‘ 0.5~0.6
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IR BRI IR D& E BRI Tl o7,

(1) =25 4do TFep 30~50% Ltixn k.
(2) jmEygEE» 1200~1370°C ofiflicd 5 & .
(3) mizoEtiho [Si]1 4A8%% 0.05% AT

5.

PEo&HDD Licky 40 min RESEBLFELELZ T/
Df-fER, Fig. 14 R34 &<, 58~84% LU 5E
By 552 L3 TEI. Tibb 0.10~0.169 P
DA T 5 2 2T X D 0.02~0.06%P DiEHEY
55 EMTE. RHEEBEORT Sy % Table 7 i
Y

IREE DOFE D 72 DI EERWGAL R fTIsDfch, RED
LRI EFTD 20% LAT Thofe. ANRIFEREEERIC
R, BFRRBELSG DO, Thix Fig. 15 @iy
X S5, BHEES 1300~1370°C & HEME VW IEE

008

006

0.04

002

Phosphorus after treatment (%)

Q.10 Qiz2 0.14 [eX1]

Phosphorus before treatment (%)

0.18

Fig. 14. Relationship between phosphorus con-
tents of hot metal before and after the

treatment.
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Fig. 15. Relationship between degrees of decar-
burization and of dephosphorization
during the treatment.
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Table 7. Chemical composition of slag after dephosphorization treatment (%).
CaO FeO T. Fe $iO, MnO P,0; Al,O4 MgO
8.4~22.4 | 30.3~54.5 | 30.7~51.1 | 10.4~28.9 | 4.2~9.7 1,3~3.4 1.9~4.4 0.8~1.6
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Fig. 16. Relationship between phosphorus content
of hot metal and end point phosphorus
content in LD operation.
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