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Phosphorus Distribution between Molten Iron and Slags
of the System CaO-MgO-Fe;0-SiO-
Synopsis :

Experiments were made to obtain phosphorus distribution ratio between molten iron and CaO-MgO-Fe,O
~SiO, slag in a magnesia crucible at the temperatures of 1 550°C and 1 600°C. The results showed that
the phosphorus transfer between iron and slag was so fast that the phosphorus equilibrium was maintained
with the dissolution of magnesia from the crucible into the slag. The equations for phosphorus partitions

obtained in this study are as follows.

log [(%P205) /[%P]12- (%Fe,0)5] =0.143[ (%Ca0) +0.55(2%Mg0O) ] +13 980/7 + 16.08

log[(%P) /(1%P] - (%T.Fe)5/2)1=0.065[ (%Ca0) +0.55(2%MgO)] + 12 230/T — 10.80
These equations could be applied to CaO-MgO-Fe;O-SiO, slags which were not saturated with magnesia
as well as those saturated. The variation of the activity coefficients of Fe;O and P,O; with the theoretical

optical basicity of slags was also discussed,
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Table 1. Chemical compositions of master
slags (wt%,).

No. CaO SiO, FeO
1 55 45
2 30 70
3 30 70
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Table 2. Compositions and temperatures of slags and metals in the present study (Wt%).

a Metal Slag
g No.
& P O CaO Si0, FeO Fe,03 MgO P;0;
84-01 0. 0046 0. 1441 34.06 27. 30 22,45 2.64 12, 61 0. 581
84-02 0. 0039 0. 1623 30.99 22.60 30. 90 4,11 10. 37 0.614
84-03 0. 0042 0. 1653 27.06 9, 00 48,21 8.58 6. 23 0.622
84-05 0. 0467 0. 0486 44,14 35.15 5.32 0.52 13. 91 0, 837
84-07 0. 0421 0. 0885 32.61 32. 40 12,57 1.32 18,05 1. 146
84-08 0. 0125 0. 1151 25.39 28. 50 24, 36 3.13 17. 31 0. 547
84-09 0. 0458 0.0434 42.09 35, 40 5.10 0. 40 15. 36 0. 435
84-10 0. 0470 0.'0533 43, 43 34, 40 6,57 0. 84 13. 14 0. 683
&) 84-11 0. 0064 0. 0853 38, 41 30. 90 15. 38 2.36 11. 64 0. 649
=3 84-12 0. 0067 0. 1548 25.25 7.45 45. 70 10. 42 8.29 1,641
@ 84-13 0. 0060 0.1719 30. 40 14,15 38.28 9.24 6.79 1.090
- 84-14 0. 3088 0. 0051 50. 87 41, 20 115 0. 00 4. 68 0.017
84-17 0. 0359 0. 1648 13.75 25. 54 35. 28 2.20 21.24 0. 620
84-18 0. 0176 0. 1906 15. 94 17.54 48. 21 4. 63 12, 88 0. 727
84-19 0. 0484 0. 1841 7.16 22.84 45, 84 2.7 20. 73 0. 487
84-20 0. 0322 0. 0486 40, 68 35.70 6. 50 0.28 15. 38 0. 663
84-04 0. 0077 0. 1447 23.91 26. 75 30.18 3.32 14. 70 0. 316
84-06 0. 0297 0. 1098 22.07 28. 55 27.52 2.00 18. 38 0. 955
84-51 0. 0084 0. 0762 35.72 27.25 21.73 2.32 11.19 1. 650
84-52 0. 0063 0. 0908 32.26 23.38 30. 36 4.07 8.59 1.011
84-53 0. 0045 0. 1369 27.52 9,70 49, 40 6.15 5.39 1.745
84-54 0. 0070 0. 1040 24,19 27. 26 30. 28 2.32 14. 80 0.725
84-55 0. 1037 0. 0441 44. 28 37.20 6. 61 0. 16 8. 49 - 1.068
84-57 0.0179 0. 0770 33.60 34,08 13.11 0.84 17.28 0.793
84-59 0. 0538 0. 0372 42, 87 37.16 5,25 0.00 13.85 0. 547
84-60 0. 0561 0. 0404 41,10 36.78 6.14 0.20 14. 67 0. 958
3.5,’ 84-61 0. 0088 0. 0717 39. 80 31. 80 13.58 1.52 11. 46 1. 241
2 84-62 0. 0048 0, 1238 29. 69 7.49 47. 89 6. 47 5.71 2. 478
~ 84-63 0. 0054 0. 1444 30.75 16. 50 40.'80 4,75 6. 37 1.107
84-64 0. 1163 0. 0067 51. 80 42,43 1156 0. 00 4.23 0.027
84-67 0. 0367 0. 1076 14. 31 27.92 36.57 2. 40 17. 98 0. 690
84-68 0.0171 0. 1513 16.51 17.62 49,79 4.55 10. 29 0. 866
84-69 0. 0446 0. 1077 7.94 24. 10 45, 80 2.75 18 74 0. 602
84-56 0.0238 0. 1045 20.79 29, 00 27. 45 2.36 18. 86 1. 220
84-58 0.0106 0. 1106 26. 10 30. 40 23.71 3.55 15. 43 0. 838
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RIC 7p0s BXV 7F,0 & A OBREERE L.
TP0s WERTRED (5)K X v (22) RN TEIh%.

Np,0s 36 850

[%P]2x [%015 T

log yp,0,= — log

299,07 ceeerrerrriirrenierieinennraneneaeeee e e (22)

—7, TFe,0 1(23)RDRIGIE 2OV TOFERARL b
bt

(FC;O) =t[Fe] + [O] ........................... (23)
[%0] 6 320

log Koee 1 - 2.734%

og Aa3=l0g 7Fe,0 X NFe,0 T +

log 7Fe,0=1l0g ([%O1/Nre,0) +6320/T
—2.734 cieeriiiiiiiiii ittt ise e e (25)
(22), (25)5%c Table 2 DEHELHPEL VFIHELICE
NRBPRALT, log rFe,0 ¥ LU log rp,o, DOfE%R
KD, FROY ALK LTS vy vT5 & Fig. 11 537
bhd. ThbDOERERRIKROZXNTHRINS.
log 7Fe,0=3.93 A—2.13 (at 1600°C) - (26)
log 7p,0,=—29.06 4+3.92 (at 1600°C)---(27)
Fig. 11 @i ek g 7 — 2 D19 ~18) 1>

WUk log 7Fe,0 38 L log 7p,0, OV T DK
EREEA2HE L GRLE. Wih RO & TLl
LT\ h, BIRERO HER HETS. vk, Bo
log 77,0 X AD 7w, MIHBEFREA 0.13 LFELL
MEL, FoHmBELUTHIL Fe2r L Fedt #XHIL
7T FeO L LT ARGFE LD EHEEL T 5.
Fig. 10 3 X0t Fig. 11 i3 X 51 log(rsre,0/
79;05), 108 1¥e,0 B XU log rpo, & 4 L ORICH
HREBAEA A D, LiehhoT, 41X A5 7 DB
RIEMCHATELLDEE LR S.

5. &

ARFRCEWTBORBRYENTHEUTOLE
DTH5.

1) KFFEOEME T Y ARIGDESLHCHETL,
% 40 min ¢ MgO DERITER LU TREEERBBICA
50T, MgO REFDEMED T TH CaO-MgO-Fe,O
-S5i0, RA T 7 ERTH Y ADHTEFEEXENT 5 =
ENTES.

2) MgO Ffafn CaO-MgO-Fe,0-Si0, %A 5 7
LMoY ARERE L TROEERN LB .

(%P205)
108 5/ P12(94Fe,0)5

it

=0.143[(%Ca0)

13 980
T

1 0.55(%MgO) 1 + —16.08

(%P)
[%P]- (%T .Fe)s/2

+0.55(%Mg0)]+—1-27—%39—10.80

log —0.065[ (2CaO)

3) Durry HHMRE LB RIOILFIREE & ORIk
DHERXEF .

5
log FEe0 _48.71 4—14.57
7P20s5

log 7Fe,0=3.93 4—2.13 (at 1600°C)
log rp,0,=—29.06 4+3.92 (at 1600°C)

4) MgO o CaO UEREYHEATHE, &P
Bk MgO SIRIRIC DLW CEIH Sh it h AFEER
A MgO MR L CIHATELZ L WAL
Tz

(at 1600°C)

Fb ) AR OERCH -0 x TIRB RSV
B LA L B DT B B K AR L, JbiEXR
SEPH e e | | RE 7 SO BE TR K5 &%
TR X% () B AR S M BEIERT R REEHE
FEE O bRE# L ET.

'8 [N
1) KyExmE, #E 5, &0 R &L 67
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