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Thermodynamic Considerations on Manganese Equilibria between
Liguid Iron and Fe,O-MnO-MO, (MO,=PO0,,, SiO,, AlO,; MgO,

Ca0) Slags

Synopsis :

Hideaki Surto and Ryo INOUE

The previous results on manganese distribution between liquid iron and Fe,O-containing slags hav
been summarized. The apparent equilibrium constant Ky, =Nyno/ ([%Mn] - Nre,0)in the Fe,O-MnO

slags can be expressed as
log Kj,=7572/T—3.599

The variations of Ky, with slag compositions in the Fe,O-MnO-MOx (MOx=PO, ; 8i0, AlO, j,
MgO, Ca0) ternary melts as well as in MgO-saturated CaO-Fe,0-SiO,-MnO slags have been discussed
on the basis of the regular solution model and the Ricuarpson’s ideal silicate mixing.
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Table 1. Logarithms of K}, in Fe,O-MnO system.
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Table 2. Interaction parameter.

System a5 (cal) Ref. System aj_y (cal) Ref.
FeO-POy,, ~— 7500 29 MnO-PO3 5 —26 000* 9
FeO-SiO, —10000 21, 30, 31 . ~—18 350 30

> £3 0
FeO-AlO, —420 31 MnO-5i0, —24000 33
FeO-MgO 3070 32 MnO-~AlO, 5 —5000 30, 33
— —5 700* 22
FeO~CaO _ g ggg gé MnO-MgQ 9 300% 14
Ca0-Si0, —65 000 31 MnO-CaO - ; ggg 33
31
CaO-MgO 4500 3 Si0y-FeOy.s 3200 21
Si0-MgO — 30500 32 620 a3
FeO-MnO 0 33 MgO-FeO.5 -5 3
FeO-FeOy. — 4460 2 CaO-FeO.5 —27400 1
NaQg.s-FeO, s - 37500 39
MnO-FeOy., —3000*

*  estimated
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MEEA =3 A F - OEZHVTRDI. a5 OfEE
L&¥ij o 4Hzs L OMCHESRD S L RMIh
TWB®DT, AP TIE AFe0,.;-Mn0 D% MgO-
Fe,0O;, Ca0O-.Fe, O, NayO-Fe,0;, MnO-Fe,O; o
AHY %% Eh —3700cal, —14580cal, —21000
cal, —4800cal } L7-fH® L Table 2 RTERDLD
a;- 3 ODFBEORHRN LRDA. L ORGSR, ~3000cal &
7527, @mno-sio, DB Table 2 &% 7. —18350
cal % fI\s, ¥72 amno-mgo DIEIXER BT I, 3F
FEHLDT — 2D FGCTRHRCRDI: —5700cal o
fExX B, 2D X 5L TRDA Tmno DfEEL Mn+
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T3 Tmnowy EHE L. ToOKE%A Fig. 8 wi.
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Fig. 8. Comparison of log ynoq) calculated from
regular solution model with observed values.
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1) Fe,O-MnO %A 35 75— x2061E8bhi- R
T OFEER Kin=Nmno/ (Nreio: [%Mn]) 1ZRAT
HIxhi-.

log Ky, =7572/T —3.599
%72, In{Nre,0/ (Nre* @)} & In{Nyno/ (@un* o) } DI
ERESELYRD B F—2 L T Ly,
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LIEFEAND D & & HhoTe.
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Appendix

1) Mn+O=MnO()

RORGOEERR = 2 V¥ - FIZRRTEZ bR
5.

Mn () +1/20,=MnO (s ) eereeerraerrreeinienn (1)
4G°=—96950+20.9074) (cal) «erreeeeen (2)
(4G°=—95840+20.14T12 (cal)) «+reeenenee (2)
Mn=Mn(l) e (3)
4G°=—9764+9.12729 (cal) .................. (4)
O=1/20, «werevererrersammimiiiiniiiiieneeninaeinan, (5)
AG°=28000+0.69729 (cal) «--reeevmerereene (6)

Fe,O nRifigEk (8000 cal)?, Fe, O nfiL (1370°C)2,
MnO ofs& (1875°C)» o &fE% AT, Fe,O oft
oy be e MnO OFREZEL WERELTK
RARE 5.

MIIO(S)':MIIO(l) .............................. (7)

4G =10460—4.87T (cal) o -eervvervreenenn (8)

(AGf:13000_6.31T35) (cal)) .................. (8)!
(2), (4), (6), (8)Rxv

Mn4O=MnO ([) seeeereersresrerreremmimminiininn. (9)

AG® = —59470+25.84T (cal) «eeerveerreeens (10)

((2)', (4), (6), (8) Kb

4G = —55820+423.64T (cal)) +sereeveereren 10y
2) Fe(l) +O=Fe;O()
TavLor ¢ Cuipman?? offi Fe,O L FE#T 558k

ROBEREIRANTEZDRS.
10g[%0]=—6 320/T+2,734 .................. (ll)

(13) X, TH 2 bh 3 HEERBIHRE 2, X0 dpe
=Npe DBEARNB(12)RD 46° (1Y RO X S5KE
5.
Fe(l) +O=Fe O (l) e reersrruersinnemsineaennn. (12)
€= 1 750/ T +0.734 +oererevvmrerrieriinnnnn (13)
A4G°=(—8006+3.36T) A—28914+12.51T
+4.575Tlog {16 (100— 4) /
(1600+39.854)} (cal)
T 2T A=[%0]1=10-6820/T +2.184
(IR 4G° & T o —®kERETAZ LRI
4G°=—27740+11.66T (cal)
3) Fe,O(l) +Mn=MnO(l) +Fe ()
(10), (15X XY (16)FKD 4G°, log Ky 1
Fe,O() +Mn=MnO () 4-Fe(l) --ereeeerree (16)

4G°=—31730+14.18T (cal) «-eereoveeeenns 17

log Kpn=6936/T—3.099 ---orvevveieninnin. (18)
10y, (5L

4G° = —28080+11.98T (cal) «eeeomveereeeenee (17

log Kypn=6137/T —2.619 -eeoecnvevennennnnnnnn, (18)*
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