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Phosphorus Distribution between MgO-saturated CaO-Fe.0-SiO,-P,0;-MnO
Slags and Liquid Iron

Hideaki Surro and Ryo INOUE

Synopsis :

The phosphorus distribution ratios between CaO-MgOg,;.~Fe,O-Si04—P,05(<3 wt%)-MnO (2~5
wt%) or CaO-MgOgy;.~Fe,0-Si0-P,0; (4~5 wt%) slags and liquid iron have been obtained in the
temperature range from 1 550 to 1 650°C. The dephosphorization quotients can be expressed by the fol-

lowing three different equations.

i) log (P,05)/([P1*(Fe;0)%) =0.145[ (% CaO) +0.3(% MgO) —0.5(%P;05)
+-0.6(%MnO)]+22 810/ T—20.506
ii) log (PyO;)/([P]2(Fe,0)%) =7.87 log [(%CaO)—+0.3(%MgO)—0.05(%Fe,O)
—0.5(%P,0;) +0.6(%Mn0O)] +22 240/ T—27.124
iii) log (P)/([P](T.Fe)®2)=0.0720[(%CaO) +0.3(%MgO) +0.6(%P:0s)
+0.6(%MnO)]+11 570/ T"—10.520
The activity coefficient of P,O, by TurkpOGAN and PEARSON’s treatment can be expressed as follows :
log 7p,0,=—1.02(23Nga0+ 17Nyigo +8NFe,0 — 26Np, 05+ 13Nmno) —22 990/7 +9.490
In the plot of logarithms of activity coefficient of Fe,O against mole fraction of SiO,, the values for log
7Fe,0 tend to increase with increasing the P,O; content.
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Table 1. Equilibrium slag and metal compositions.
CaO-MgOgy;.~-FeOx-5i0,-P,0O5 (1600°C)

(wt%)

No. P o FeO FeO3 CaO MgO SiO; P30,
901 0.0690 0.1276 21.48 2.25 28.33 15.50 26.67 4.94
902 0.0575 0.1281 27.57 2.94 27.03 13.40 23.16 5.39
903 0.0346 0.1553 33.63 4.90 27.39 10.51 17.91 5.33
904 0.0879 0.1666 40.92 3.90 18.69 13.60 16.90 5.01
905 0.182 0.1718 48.76 3.77 10.99 15.97 15.71 4.22
906 0.0256 0.1636 37.53 5.99 27.53 8.56 14.09 5.41
907 0.0315 0.1610 46.88 7.21 24.29 6.72 9.39 535
908 0.0804 0.1645 54.78 5.85 15.85 9.35 9.11 4.97
909 0.243 0.1679 60.59 4.88 7.80 13.59 8.59 4.0l
910 0.0594 0.1875 68.12 9.10 11.90 5.97 0.48 4.24
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Fig. 11. TurRkDOGAN and PeaRrsoN’s relationship?)
for slags containing high- and low-content of P,Os.
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Fig. 14. Logarithms of the activity coefficients of
Fe,O plotted against Ng;o, for MnO-containing
and -free slags.
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X b log TFe,0 VLIEINL 2.

51 D ARG O —HE H AZLSR = S AL R T
e (RMARBBGES) oM 57 SEEEHIPRRC
L2540 THhIRRLTERHOREERT.

X R

1) KEm, HFE 7, &E & gL, 67
(1981), p. 2645

2) K. Barayiva and P. Vajracuera: JISI, 195
(1947), p. 563

3) E. T. TurkpoGAN and J. Pearson: JISI, 176
(1954), p. 39

4) G.W. Heavy: JISI, 208 (1970), p. 664

5) H. Froop and K. Grjoruem: JISI, 171(1952),
p. 64
p. 1541

7) $E 5%, KIEHEE: W, 68 (1982),
p- 1532

8) /Ky, bk FE: gk, 70 (1984) 7 gL
FiE

9) G. K. SicwortH and J. F. ELLiorT: Metal
Science, 8 (1974), p. 298

5 gk LM, 68 (1982),

— 43 —



