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Equilibrium Phosphorus Distribution between CaO-saturated
Fe,0-Ca0O-P;05-CaF, Slags and Liquid Iron

Shigeta HARA, Teisuji TokoNAMI and Kazumi OGINO

Synopsis :

Equilibrium phosphorus distribution between Fe,0-CaO-P;0s-CaF, slags and liquid iron has been

studied at 1600°C under a CaO-saturated condition.

The results are summarized as follows,

(1) Increase of P05 content in CaO-saturated Fe, 0-CaO-P,0s slags contributes to an increase of the
activity coefficient of iron oxide, Yr. o and also a slight increase of the ratio (Fe**/Fe®™), but decreases

the activity coefficient, ¥p,o; .

(2) For slags containing approximately 10 mass% P20s, an addition of CaF3 contributes to a decrease of

the 7p,0, as follows,
lOg 713205 =2.52 NFe,O —1.32 NCan —19.4

The addition of CaF; also increases the Yg.o and the ratio (Fe* T /Fe? ).

molten slags behaves as a basic component.

It suggests that CaF: in

(3) For slags having 10 mass% P20s, most suitable slags for the dephosphorization are those containing

40-50 mass % CalF.

Key words : CaO-saturated slags; dephosphorization; molten iron; effect of CaF;; activity coefficient of

P.0s.
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AEBICIEBEGEZOT THV. AT 73T
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70 mass% Fe,0-30 mass% CaO 2 7 7 &, N EFH D
CaCO; % 1000°C, KR Chngsmf L THERL
Ca0, KM D CaF, K UF 3Ca0 P05 2 iRA L T
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3. WRRUZEE

3-1 &#&k& Fe0-Ca0,,,-P.0; X7 JTEIDTH

1600°C 2B\ T, B L Fe0-Ca0,,,-P20s 3 LA
25 7L OFHEI L NS N HEOGHRIR T Table
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FetO(l)-:tFe(l)-FQ ........................... (1)

Table 1. Experimental results for the FeO-

Fe,03-CaO0,,,-P,05 system.
Slag composition (mass% ) [o]
Run. No. )
FeO Fey0s Ca0 P205 (mass%) (mass%)

4 46.33 15.78 33.61 4.27 0.0889 0.0086

5 37.61 25.43 32.79 4.18 0.0816 0.0081

7 7.98 23.05 45.17 23.80 0.0692 0.0069

8 6.60 29.06 41.70 22.64 0.0727 0.0087

9 12.95 20.06 45.28 21.72 0.0628 0.0061

10 6.41 32.91 42.04 18.64 0.0776 0.0090

12 30.31 19.37 39.78 10.54 0.0717 0.0068

30.49 16.82 39.48 13.21 0.0685 0.0072
22.97 16.88 42.21 17.94 0.0554 0.0084
27.87 3.56 48.06 20.51 0.0663 0.0094
28.68 6.51 46.29 18.53 0.0673 0.0094
26.84 10.53 45.01 17.61 0.0644 0.0058
39.00 9.43 39.46 12.11 0.0697 0.0068
40 .64 14.14 35.56 9.66 0.0731 0.0092
26.16 16.92 42.08 14.85 0.0647 0.0105
25.57 15.03 41.87 17.53 0.0565 0.0057
. 7.80 46.80 22.28 0.0605 0.0096
63.44 5.63 27.30 3.64 0.0792 0.0043
59.17 10.57 25.11 5.15 0.0758 0.0076
50.62 9.98 34.07 5.33 0.0711 0.0052
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4~P-2 : Dephosphorization for 30 min at 1 600°C

Run. P-4 ~ P-7, P-23 ~ P-25 : Dephosphorization for 60 min at 1 600°C
P-15, P-17, P-19, P-20 : Phosphorization for 60 min at 1600°C
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Fig. 1. The solubility curve of lime in P,0O5-
Ca0-Fe,0 slags equilibrated with iron at
1600°C.
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0 | ! ! Fig. 2. Oxygen content in liquid iron equili-
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Fig. 3. Activity coefficent of iron oxide, ¥r.po, in
Fe,0-Ca0,,,-P,05 slags at 1600°C.
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WA LT IFTEARMI A L 2. BRI Fig 2 &
Fig. 4 O LKA 5K D 72 log Yp,0, PEILEIRT.
(P,0s) IREDREMIC XD log ¥p,0, PRI T 5 D1,
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Fig. 5. Activity coefficient of phosphorus oxide,
log ¥p,0,, in Fe,0-CaO,,,-P;05 slags at 1600°C
as a function of Np,o,-
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Fig. 6. Relation between (P;05)/P and FeO
(mass% ) in CaO-saturated slag at 1 600°C.
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% CaO $fI 2 5 7 Cid (FeO) BED WA ((P,05) @
BN 35 & ¥p,0 BB L, Yreo HHEMT B & A
5A T FOESHFON AT HEEILITIE (Fe,0) B
OBWPIZRAIIFERETEY, FRELTHADHE
Rt Lar8md 2EmMEREEZONA.
3-2 BXE Fe0-Ca0,,.-P,0;-CaF, X 7 THOFH
# gk & Fe0-CaO,,-P,05-CaF, 4 LA X 7 7D
1600°C TOFEEBEOFER % Table 2 I2—3 L TR
T. 27 FHEE CaO fafISM T T (P20s) IREEAH
10mass% T—E & LA LI ICED/., Fig. 712132 D
AT (CaFy) IBE XX I EOEHPORERENE
L% RT. (CaFy) iBEH# 30 mass% Ll L Cid &6 b
OEBEFEREOVRTOERIKEL 2B LEDLN

Table 2. Experimental results for the FeO-
Fey,05-Ca0,,,-P,05-CakF'; system.
— N
Run. No. Slag composition {mass% ) [0]0 [P].,
FeO Fes03 CaO CaFp P;05 |(mass%) (mass%)
PF-1 33.09 3.33 32,95 10.22 20.40 | 0.0626 0.0035
PF-3 27.58 8.40 16.68 9.24 35.10 | 0.0600 0.0038
PF-4 40.30 3.44 31.33 10.29 14.34 | 0.0696 0,0039
PF-6 17.51 4,83 20.08 8.22 49.36 | 0.0475 0.0034
PF-7 40.16  5.87 34.19 9.33 10.45 | 0.0677 0.0053
PF-8 22.94 3.84 19.40 7.15 46.68 | 0.0513 0.0044
PF-9 39.69 4.08 33.70 9.29 13.23 { 0.0729  0.0059
PF-10 | 39.40 5.47 28.38 7.97 18.78 | 0.0727 0.0066
PF-11 28.82 7.24 21.78 9.06 33.10 | 0.0640 0.0065
£
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Fig. 7. Effect of CaF, content in CaO-saturated
Fe,0-CaO-CaF, slags containing 10 mass% P5Os
on oxygen content in liquid iron at 1 600°C.
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Fig. 10. Phosphorus content in molten iron equili-
brated with Fe,0-Ca0,,,-10 mass% P,05-Cal,
slags at 1600°C.
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Fig. 13. Calculated phosphorus content in molten
iron equilibrated with Fe,0-Ca0,,,-10 mass%
P,05-CaF, slags at 1600°C.
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BRAIKD 2% AV THE#KE Fe0-Ca0,,-P20s
FRT YV OFHEERY 1600°C Tiro 7. #FR &L
TRTY.

(1)(P,0s) MENFHEMT 222N T Yreo 1IN
L, Yoo, WIETFT 5.

(2)(P,0s) MEEDIEMT 5 & (Fe*T/Fe®") iz b
TAICEMYT 5.

¥ 512, 10 mass% P,05 % & & CaO 21 ® Fe,O-
Ca0,,,-P;05-CaF, 4 TR A 7 7 L& E » 1600°C T
DT EERD O ROFER L1372

(4)(CaF,) MELFWMT 5 &, Yo EHEML,
7p,04 BETI 5.

(5) Y0, PA T VMBI L B EEfLIRRNTRE N

%.

10g 76,05 = 2.52 Npeo — 1.32 Near,—19.4

L7:%55 T, CaO 1l 2 7 7 H1iz (CaFy) X lMT %
L3 (Fe0) iBEEDIKT & (CaFy) HHEED R MO W
26 Yoo, PETIEHSGL, 27 7OBY AR ERD
TWwh.

(6)(CaF,) O¥E R 7 7o (Fe** /Fe®) 1o
kbR TE D, ZoaA»H S (CaFy) DidEde
LCrERIIRI 5.
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