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Temperature Control Model for “Dephosphorization Window” of
Double Slag Process of Top and Bottom Combined Converter

Wang Chengyi, Yang Libin, Lin Tengchang, Wang Jie and Zeng Jiaqing
(Institute for Metallurgical Process, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract Based on thermodynamics on dephosphorizing oxidation reaction, the dephosphorizing equilibrium tempera-
ture of semi-steel by the C-P-Fe coupling action and the dephosphorizing equilibrium temperature of BOF end liquid by the
P-Fe action are studied, and the temperature control model for “ dephosphorization windew™ of double slag process is put
forward. And the dephosphorizing test of 46 heats 45 t top and bottom combined converter double slag process is carried out
1o obtain the effect of first turning-down temperature of liquid and BOF end temperature on dephosphorization rate and phos-
phorus distribution ratio. By theoretical calculation and process test analysis it is obtained that with present hot metal /% :
4.41C, 0.41Si, 0. 19Mn, 0. 128P, 0.034S, 1 250 ~1 300 °C, and end liquid /% : 0.08C, 0.01Si, 0.06Mn, 0.009 0
P, 0.017S, 1600 ~ 1660 °C and relative process conditions, by the first turning-down temperature of liquid being con-
trolled between 1400 °C and 1 440 °C and the BOF end temperature being controlled between 1 610 °C and 1650 C the
dephosphorization rate in first turning-down period is up to 62. 1%, the end dephosphorization rate of liquid is up to
93.9% , and the end phosphorus content in liquid decreases from original 0.009 0% to 0.007 8% .

Material Index Top and Bottom Combined Blown Converter, Double Slag Process, Dephosphorization Thermody-

namics, First Turning-down Temperature of Liquid, End Temperature, Control Model
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Table 1 Interaction coefficient between each ingredient in
hot metal and phosphorous activity at 1 600 °C

Y o (FeO) ()35 BE R LA 4 B R A v A
P& i EALETE B BUE, /T S F RIE R
THEASEFEEMEE, hThEd RH(FeO)
AL E A RESE AP, T (Fe,0,) FI(FeO)
L% A RO, O T SE N ME R B R B i
R EALYE, B b il B (Fe,0,) #T & ML (FeO) ,
FHEHFTEERITRERNEANE, £X(ZF0)
FoRPE A EAHE, WA

( 2Fe0) = (FeO) +0.9 x (Fe,0,) (10)

2 —REPRERE
e U R B B R A R 1R R A R R
BRI 2R TR R B R R B m sl e o By
Ft e B I B) (— R 5 ~ 6 min) , 35 R AT BA 45 SRR
—5E LB (50% 7247 ) & B b i, DA T 7E BB S 45 3R
RS RMEBE A K. LA 45 t TR & WkEE 1 A1,
it T 46 PR B R0 R B I R FR S B, 3R 2
KPR ARPOKE XS, BNLLFHMmAR
5.8% ik BEE B EEE K, GOKRE FBEFTE
1250 ~1300 C, MEBREkFRE , BRA gk
OB I AT BHA L RO 30 3 51 L BROK BY ALY
R X Ui AR A AR AR S sl R DG SR E o
FERTHAE B B R R Y R, &5 RIE KT 4R
Je B BERR FHRLRE T L TR IR B 0 A0 e B L B ) R B i
ZIE K, @R, — R E SRR S RS E
3. 0% A fe il 2 L AN A IR B R 1K H P — KB 4P B
i B7E 40% ~60% o SEBRIEHr h— KB 1 2
B F i LA R R ISR 3 Fisk 4 B
7~ FH IR N 372 C,
RALREP BB S I T a8, —Fl
BEASh =TGN EBINERS iR,
B S HHERNER, BB (Xeo + Xup +
Xypmo) =0.50, (Xpo) =0.28 Xy, + Xso,) =0.22
i, AR AE SCHERL 10 ] i ALk %0 i 4R I mT A 5

R2 PSR ERMANE, KBS BE
Table 2 BOF metal and scrap adding amount, metal com-
position and temperature
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Table 3 Component control of semi-steel at first turning-
down period of 45 t BOF /%

C Si Mn P S
3.0 0.13 0.06 0.051 0.027
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Table 4 Ingredient of slag at first turning-down period of
BOF /%

Ca0 Mg0 MnO0 FeO T.Fe S0, P,0,
33.65  5.31  4.54 23.36  24.60 19.47  4.29
®5 —REPEOPESHS LRLE

Table 5 Equivalent treatment of each ingredient of slag at
first turning-down period
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Fig.1 Schematics of thermodynamic equilibrium of dephospho-

rization oxidation reaction
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Fig.2 Effect of 45 t BOF first turning-down temperature of liquid on dephosphorization ratio (a) and phosphor partition ratio (b)
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Table 6 Component of 45 t BOF end liquid /%

C Si Mn P S
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Table 7 Ingredient of 45 t BOF end slag / %

Ca0 MgO MnO FeO T. Fe Si0, P,0s
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Table 8 Equivalent treatment of ingredient of slag at BOF
end point
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Fig.3 Effect of 45 t BOF first turning-down liquid end temperature on dephosphorization ratio (a) and phosphor partition ratio (b)
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