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Distribution of Oxygen between Liquid Iron and Fe,O-(CaO+ MgO)-(SiO,
+P,05) Phosphate Slags

Retsu NAGABAYASHI, Mitsutaka HINO and Shiro Ban-va

Synopsis :

Equilibrium phosphorus distribution between slags and liquid iron has been studied at the temperature
range from 1 300 to 1 680°C in order to examine the approximate validity of the regular solution model for
phosphate slags. The slag systems studied were of Fe,O-P,05-M,0,(M,0, = CaO, MgO, SiO,) ternary
and of Fe,0-P,05-Ca0-M, 0, (M,0, = MgO, SiO,) quaternary.

In continuation of our previous paper concerning the solubility of the crucible materials and ferric-fer-
rous equilibrium, the present paper shows the results of oxygen distribution between slags and metal. As
the results, it was confirmed that the regular solution model was satisfied for all the experimental results,
and the interaction energies concerning phosphate ion, Qc,2+-ps+, @uge+-ps+ and @ g+ ps+ were determined.
The iron oxide activity and oxygen content in metal could be estimated within the accuracy of £10% by the

model.
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Fig. 1. Relation between oxygen distribution ratio

and Ng.o in CaO-saturated Fe,0-CaO-P,0s,
(Mg,Fe)O-saturated Fe 0-MgO-P,05 and SiO,-
saturated Fe,0-(Si0, + P,05) slags equilibrated
with liquid iron at 1 600°C.
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MgO)-P,0; slag equilibrated with liquid iron at
1600°C.
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Ca0O-(Si0; + P;05) slag equilibrated with liquid
iron at 1 600°C.

7(Feto

Caq,
Sat-P
t-P205

0. 0.10 0.20 Q.30 0.40 0.50
NFe,0

Fig. 6. Relation between activity coefficient of
Fe,O and Ng.o in (Mg,Fe) O-saturated Fe, 0-(CaO
+ MgO) -P,05 slag equilibrated with liquid iron at
1 600°C.

RTIn Yi:;a”Xf-

+.¥.§(au~+ Qix — ajk)Xlec """ (22)
SIT, X BB AFUE, o3 02 A F KT
BIBICEREL T2 iFA 4+ r-jlgA 4 Y BoMEE
HIAxV¥—ETHAH. IR0 EREEIIFIIG
WOARE B 5 HEE S A7 ARAR Y 22 AL 2 A AL O SRR
WELNRTWS, {62 TRE, P OIGFETEORE,
25 TR, T oy Db E, (20)~(22)KH2 5
EHBRET VERH W CERESRTPE s efkTa sz
el N
FEOETHHM? CHERERA T SICowTH
IO TR o FERE LHEERRBLAE S,
LA A 7 7 - SR O BR IR ST BT % e L T & 7-.
FITARBMTIIERD ABIER X 5 722w TER?D
TR L o ¥ FRFTLZZE 22, PPY A4 v 25
LZzwv g fHIZHTE? & —3 L, ape+-ps+, Qpes+-ps+
LB Tl & sEeI—F L 725, Qo2+ -ps+ &



1590 B & W

%74 4 (1983) 8 F

Oyt ps+ WEHARE SR ETH D/, 70 agur ps+ 12
DVWTHHRE L7
511 @+ ps+ O
KWF7E THL D > 72 CaO fHl (FeO + FeO,5) -
Ca0-PO, s 22 T ¥ -G, (20)5C Tk L -BEFE9
BFfic > CIEHEwE TV 28 H L7 (22)X%
CHAUAL, BHD o EHVTEMT 2 & (23)5(
135,
Acaze 5+ X a0/ Xpo,s=1— 4460 XEeo,
— 7500X%0,5— 7500 XEa0 — 15 460 Xreo, 5 XP0,y 5
+ 10 940 Xreo, 5 Xcao — 15000 Xcao Xpo,
— RT In(a@o/ Xreo)— 30615 + 13.86 T |
/ Xboy €IS = YA wooveseeminiiiiiis (23)
(23)30CHI T FEBREAT & ATl A ST T & % BEAIH
THEMEKATITH S, AR CIERNE RO BERAT L
Twiud YA & Xeaof Xl’()2_5 O PN AR B R AT
L., ZoRERLZOA Fig. 7 THAH. Fig. 7 12
BARROBESECT I 2 WCE L, Lo 25ARMFEAIR & R
C-=F L7 Tromer 59 Perer 59, Knierer, 579 o
RO B, B TRTEIICEKRTOD AR
L'o(=(%P)/[%P]) IZoWTidfhF ol X b » 7%
NORKEE R L7 Prrer & OFER LBV 72, TroMEL 6,
Knoeper & OBEIZ 2 WT, MO 2472 724 R
LR L7:, - FH A PLRIIT 2 72 HyO-Hy (R A
X [E R KA FeO-FeO, 5-Ca0-PO,5 % 2 7 7 OF-
BEER WG HIZ O VT OO Z L E S Fig. 7
HUIR L 72, Fig. 7 &0 Xeao/ Xpo, <5 OHIMIH T
BuEEBRiriE, YA & X(;a()/Xp(,z5 OB ST @S
ROBEKBEMEHSHT L TED, KAEET VIR CES
LTwa I Eedbheh, HHROHE,LROMERT.
Aeaze pse =— 60 000 Cal crrerreerrmmeserenns (24)
Fig. 7128V T, Xeao/ Xpoy, >5 C I 4 ATHAR 4>
L L Twad, Zofkidiziiiz Fe,0-CaO 27T
FIBHE B S, B A 4 v OREERAT A EERER Y
ABIEE R, FEFEPFINE THMIECEASE LD
TALERBHIPORFREMEL TV vz EZ
S5hn?,
5:1-2 @2+ ps+ DK
(Mg, Fe)O fafll (FeO+Fe0,5)-(CaO+Mg0)-PO,5
F AT -SRI O REF BT 12D TRk IERIE
WETNVEBHST S &, BEMIC25)X 2155,
a2+ pst Xcao / XMego + QM2+ - ps+
=1 —4460 Xteo,5s — 7500 Xto,,—7 500 X a0
+ 8000 Xi1g0 — 15 460 Xreo, ; Xpo,;
+ 10 940 Xreo, 5 Xcao T 4 240 Xreo, ; XMgO
— 15000 Xro,sXcao+ 500 Xpo, ; Xmeo
+ 24 500 Xcao XMeo + RT In Xreo — RT In Qe
— RTIn ao — 30615 +13.86 TH
/( Xpoys* X Mgo)cals = YB eeeereeecineniens (25)

0 T T T T T
% O Present work
-850} 0O Knippel et al. -
e Tromel et al.
-100 F A Ban-ya and Nagabayashi |
Tg a
~ -150 ¢t B
< a
> \63‘ %o
*
- I . X .
200 YA=-60000 322 cal
Xpo,s
-250 ° B .
Q
o]
- 300 1 i 1
0 2 4 6 8 10 12
XCaO/XPOzs

Fig. 7. Relation between YA and Xc.o/ Xpo,, in
(FeO + Fe0O,5)-Ca0-PO,5 slag equilibrated with

iron.
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