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Improvement of Dephosphorization of Hot Metal by Preventing Rephos-

phorization from CaO-based Slag

Toshiyuki KANEKO, Takafumi MATSUZAKI and Satoshi TABUCHI

Synopsis :

In order to improve dephosphorization, rephosphorization behavior of hot metal which contacts with
Ca0-Fe,0-Si0,-CaF2-P;05 slag has been studied at 1350°C.

The results obtained in this work are summarized as follows

1) The rate of rephosphorization in Ar proceeds faster than that in air.

2) The content of (Fe,0) in slag required to prevent rephosphorization is about 1% for slag with
Ca0/Si0; of 4.66, and is about 2-3% for slag with Ca0/SiO, of 2.51.

3) In dephosphorization process using injection method, addition of iron oxide to top slag, which increase
(Fe/O) contents in slag, is quite important for improving dephosphorization.

4) In dephosphorization of hot metal, the value of (T. Fe) is not available for index of oxygen potential in

slag. Because the slag contains much iron particle with micron size.

moved chemically before analyzing.

Therefore, the particle must be re-

Key words : hot metal treatment; dephosphorization; rephosphorization; injection method; oxygen potential

of slag.
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Table 1. Composition and size of slag (% ).
Ca0 Si0y FeO CaF, Py0s Slag size Ca0/Si0,
Practical slag 58.2 12.5 1.29 5.90 6.02 5~10 mm 4.66
Synthetic slag 58.4 23.3 2.00 10.30 6.00 —250 pm 2.51
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Table 2. Experimental conditions.

Hot metal weight
and atmosphere
Chemical composition
of hot metal
Weight of slag
Iron ore top addition
Temperature
Flow rate of Ar
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Fig. 2. [P] and (Fe,Q) behavior in air compared

with that in Ar. (Ca0/Si0,=4.66)
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a: Ca0-P305-Fe,0-CaFy; b : Fe,0-MnO-CaO

¢ : Ca0-Si03-P305-Fe,0  d : Metal particle
Photo. 1. Microstructure of slag during iron ore
addition. (Dephosphorization period)

Table 3. Compositions of each phase of slag (% ).
Ca0O Si0O, Fe,0 MnO P205 F S
Light gray | 10.0 0 62.3 296 0 0 0
Dark gray 41.8 14.5 2.8 0.5 6.1 0 0
Black 37.1 0 2.6 1.5 38.3 2.1 0.1
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a: CaO-P,05-Fe,0-CaF; b : Fe,0-MnO-CaO

c: Ca0-Si03-P305-Fe,0 d: Metal particle
Photo. 2. Microstructure of slag after iron ore
addition. (Rephosphorization period)
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Fig. 3. [P] and (Fe,0) behavior in air compared

with that in Ar gas. (Ca0/Si0,=2.51)
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Fig. 4. Effect of iron ore top addition on dephos-
phorization and desulfurization.
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Fig. 9. Comparison of phosphorus content in the
metal particle and that in bulk metal.

0.3 —9
_\-//-\
[ ]
2 02F
hd ®
g
= I~ . [ ]
3
[ ]
S oaf s °
P [ ]
- [ ]
[ J
| | | | |
0 01 02 03
[%Mn] bulk

Fig. 10. Comparison of manganese content in the
metal particle and that in bulk metal.

a: Ca0-Py05-Fe,0-CaF; b : Fe,0-MnO-CaO
¢ : Ca0-Si02-P505-Fe,0 d : Metal particle
Photo. 5. Small particle of iron in practical slag.
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