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Manganese Partition Equilibrium in Less Slag Blowing at BOF
Linked to High Speed Dephosphorization of Hot Metal
Synopsis :

In Keihin Works low phosphorous hot metal has been obtained stably in large quantities, after improving
operational conditions at hot metal dephosphorizing station.
Optimum conditions of less slag blowing at BOF using pretreated hot metal, were also studied, in

particular, on Mn partition between slag and metal.

Total process of hot metal dephosphorization

and less slag blowing which contributed to cost saving was established.
The following results were obtained by the study of metallurgical charactarization of hot metal

dephosphorization and less slag blowing.

(1) (%T.Fe) depends on top oxygen flow rate and bottom stirring. Reduction of top oxygen flow rate
and increase of bottom stirring are important for reducing (%T. Fe).
(2) Comparing slag oxygen potential with metal oxygen potential, the former is higher than the later.

But its difference becomes to be small as decreasing the carbon content in metal.

Mn partition ratio

between slag and metal apparently depends on intermediate oxygen potential between those of slag and

metal.

Key words : steelmaking; hot metal dephosphorization;

solution model.
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Fig. 1. Schematic view of dephosphor-
ization station.
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Fig. 2. Relationship between phosphorous parti-
tion ratio and {Ca0)/(Si0,).
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Fig. 3. Relationship between amount of phospho-
rous removal and oxygen consumption.
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Fig. 4. Influence of temperature and flux
consumption for phosphorous content after

dephosphorization.
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Table 1. Operating conditions of BOF in Keihin
Works.
Type of BOF Top and bottom blowing converter (NK-CB)

Kind of bottom tuyere | Multiple hole plug (MHP)
Kind bottom gases CO3, N3, Ar
Flow rate of bottom gas | 0.02~0.15 Nm%/min-t

50 | Basicity=2.0~3.5
Temp 1650°C

S0

0

Lmn (actual)

0 r

T.Fe (%)

Fig. 5. Relationship between manganese partition
ratio and (T.Fe) in slag.
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Fig. 6. Relationship between manganese partition
ratio and (Ca0)/(Si0,).
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Fig. 7. Relationship between manganese yield and

slag volume.
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Fig. 8. Effect of less slag blowing continuity on
manganese yield. 10
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Fig. 9. Phosphorous balance at less slag blowing.
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Fig. 12. Relationship between @, in steel and

(T.Fe) in slag.

800 |- condition of less-slag blowing
Top oxygen |.7Nm3/min.T
7001 Bottom, stirring 0.15Nm3/min.T

800"
500

400

3o (ppm)

300

200

100

Pco=latm

00 0.1 0.2 0.3 0.4 0.5 0.6

(C) at end point (%)

Fig. 13. Relationship between @, in steel and
[C] at end point.
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Fig. 14. Relationship between Ly, and Qo in
steel.
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RTIn 7pe0 (R. S.)

= —4460 (Xreo,,)? — 10000 ( Xsi0,)?
—7500 (Xca0)? + 8000 (Xygo)2—7500 (Xpo, )2
+1700 ( Xptao)2—22 260 Xreo, , Xsio,
+10 940 Xpeo, ; Xcao+4 240 Xreo, s Xmgo
—15460 Xr.o,; Xpo,; + 14 500 Xs;0, Xcao
+14 000 Xs;0, Xmgo—37 500 Xsi0, Xro,
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+9500 Xugo Xpo, 5116 200 Xamo Xcao
49700 Xyno Xsio, 14 500 Xmao Xpo,
+10 740 Xyno Xreo, s —5 100 Xvno Xugo (cal)
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+11800 Xygo Xpo, . — 14400 Xca0 Xumo
+16 900 X0 Xsio,+40 600 Xca0 Xpo,
+12 300 X0 Xsio, 10 300 Xymo Xpo,, (cal)

.......................................... ( 3 )
log (Fe3* /Fe?™)
=6625/T—2.77+0.25 RTn Po,
+(RTIn 7peo—RTIn Yre0,,)/4.575 T
.......................................... ( 4 )
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51, BED SOMEICLB LERBTIE, ¥
W-ZF VDOBERT Ik, BIFELWw, £2T
Fe?"/(Fe?* +Fe*") nfiiz 0.06~0.30 ¥ T&fL s ¢
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log (K = Poo/ @+ @o) = 1160/ T + 2.00319
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1/20,(g) =0

log (K= ao/Po,""?) =6070/T+0.21'¥
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Fig. 15.
in steel.

Relationship between log Py, and (cl
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