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Development of the Continuous Dephosphorization and Decarburization Process Using BOF

Yuji OGAWA, Masataka YANO, Shinya KITAMURA and Hiroshi HIRATA

Synopsis : The authors proposed a new refining process. In this process, the hot metal is dephosphorized and decarburized continuously with intermedi-
ate deslagging after dephosphorization in the same converter. The slag after decarburization is remained in the converter and reused to the de-
phosphorization of the next charge, so as to minimize the amount of exhausted slag. The experiments with 8-ton scale converter were per-
formed to make clear the properties of this process. The high productivity was confirmed, because the dephosphorization rate could be in-
creased with the high oxygen blowing rate and the addition of iron ore. The lime consumption was relatively low due to the dephosphoriza-
tion with low basicity slag and hot recycling of decarburization slag to the next dephosphorization. The proper conditions, such as slag com-
position in dephosphorization, the rate of oxygen supply, bottom stirring and the intermediate deslagging rate, were also discussed by the
basis of experimental results.
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Fig. 1. Outline of MURC (MUlti-Refining Converter) process.
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Table 1. Experimental conditions using 8 t converter.
Initial hot metal: 5120-7110kg

[%C]
4.0-4.8

1%Si] [%P]
0.21-0.39] 0. 08-0. 15

Temp. (C)
1150-1295

Operating conditions

De-Si, P _treatment De—C treatment
Top blowing 0, (Nm*/h) 1000 (400, 1500) 1000-1680
Bottom blowing |0, 0 20-200
gas (Nm'/h) N, 200, 350 70-170
LPG 0 10-70
Scrap (kg/t) 0-180 0
Flux (kg/t) L ime 0-20.5 0-30
Fluorite 0 (-4.6) 0
lron ore 0-72 0
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Fig. 2. Typical experimental results of MURC process.
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Fig. 3. Relationship between temperature and (P)/[P] ratio

after desiliconization and dephosphorization treat-
ment.
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Fig. 4. Relationship between temperature and (P)/[P] ratio
after decarburization treatment.

DIRER A 7 7 H(%Ca0) & O AFEL LD BT IR B
WA S b WHEBEEPENEE, F72(%Ca0) 1
ME2IEEDARBESEML TR0 bN5, iz,
BB O E & 0 ASTBLIE OB % | 6 U < RO
2 5 2" (%Ca0) TREHI L T Fig. 41289, B0 ARLPEFER
DBA LRk, LEZEEPE T T2I1EE, £ 72(%Ca0)
AREMST 2IEE AL EMT 524 5ERTH -
2o ok, AEEROZ 7 7K, REORMET TR, 275
SHIZEESEFEL T 2HAE 5D, A7 TR RE
B & & TR 2 iR TRl 4 17 - 7.

INEDB D AR I K UMR LIRS OIKIED 57 &
WS A FGCT, ERYGLEEIZ X D Healy? B D A ZrBIHEE
REHRO LS IZE LA, 22T, 27 7 holEiNn
e LTidCaD & MgOD A EEEL . i AN &
WK D A LR CIZEAPOEBDERE#E AT
[%P1DH DI a, & V2,

log(%P)/ap=2.5log(%T.Fe)+0.0715{(%Ca0)+0.25(%MgO0)}

FT7710.2/T—8.55 +ceereeeerreeriieaaacseeniinnn. ( 1 )
7272 L, ap=£;[%P), logfp=e5 [%C]

F72, [PUZxE$ B[CIOMEEHB R SIS, AR
MWIAWT &, VAMEE CIX B S O HESE E i Y & 1RIE
HLLWEOHEMA S, ABLYDRN L kR E MW,

e‘,}=105.1/T+0.0723 ............................................. (2)
(HAEFHAWS L, (HRABBHATEREINS,

log(%P)/[%P]=2.5log(%T.Fe)+0.0715{(%Ca0)+0.25(%MgO)}
+7710.2/T—8.55+(105.1/T7+0.0723)[%C]

Fig. 512(3) XA HWTEE L =0 ALE K K OB
WBHO D ANECH &S ERED D A GECHOBBRE RS K
D AR OESEEMN» S R EZOBIEEE T, &

Dl

23

FrdF A O 22RO AR AT 7 O 2 X OB

1000
o after de-Si,P
o after de-C . 2
LS
a g
q i .,
) 00 Suito et al. » Ito and Sano
9 (obs) B Lo (obs.)
S >
> o #0
o R
~ 10 B .C] ]
/7
u]
g .
1 1 L
1 10 100 1000
(P)/[Plcal.

Fig. 5. Prediction of (P)/[P]ratio after desiliconization and
dephosphorization and after decarburization treat-
ment.
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Fig. 6. Influence of slag composition on (P)/[P] ratio.
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Fig. 9. Influence of slag recycling on (P)/[P] ratio.
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Fig. 10. Effect of slag recycling on lime consumption.

Table 2. Calculation conditions to estimate the effect of deslagging rate on the lime consumption.

Hot metal After de-Si,P treatment After de—-C treatment
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(Mg0) =8% (Mg0) =8%
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(a) deslagging ratio = 60%
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Fig. 11. The change in CaO consumption with slag recy-
cling.
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