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Activity of the Constituents in Fe,0-SiO,-MnO Slags in Equilibrium

with Solid Iron

Shiro BAN-vYA, Mitsutaka HINO and Noriyoshi YUGE

Synopsis:

Measurements have been made of the equilibrium between H,O/H, gas mixtures and Fe;O-SiO;~MnO
melts contained in Fe crucible at 1 450°C. The influence of slag composition on the activity of iron oxide

and the Fe3+/Fe?+ ratio has been determined.

It has been confirmed that the results can be expressed

in terms of LumsDEN’s regular solution model over wide ranges of composition in the system Fe;O-SiO,~

MnO except for SiO, saturation and FeO rich region.

The iso—activity lines for each component for these

slags in equilibrium with liquid iron at 1 600°C have been calculated using the regular solution model.

1. ¥

% Fe/O-S5i0,-MnO %23 7 DERy O HE L
Fed+ /Fez+ 2y}, SRR 13 %5 Mn /A< Si-Mn
HABBRCET 2 KMER L LTEETHS. AR
WTiE, Fe;O-MnO Rz 2o\W T OO HIED ),
Fe;O-5i0,-MnO Fizo\ Tt SiO, FIFIFRY ~10 L,
Si0; KAMADEROY D 5 DK T, UL h bk
REFHAE LA OTH A1), Z hbOHE T
Fe;O-MnO %, B¢ (Fe, Mn)O ff1 Fe,0-SiO,-
MnO RE#BEBETHHEFEELT, §A2AF IRHD
BEELYIFEL TS, Lo LMnO-SiO R I3 BAAEK ©
N2 L1971, MnOENE /5 & Fedt /Fert [pii
KI8T &, Fio X hBEEC 12 ARz FeO-Fe,0,-
Si0,-MnO 4 LHRELTWOIFELOIRETH 5 S & uE
x5 &, BEREOEECIIAZIMEDS.

FZTEAMRTIIESE D O B ~%0 g x § X,
1450°C Cgkn DA LT, Bk s a3 2 FeO-
Fe,04-5i0,-MnO % = 5 7 & H,O/H, B4 # A B F
BERE L. FBLhEERCOWLCIERIBK <5
AMEDBEEMERI L. FOEE, Euie FeO o
mUVEE & SO, SRR RiHE e F L& DESHED
BUWIEPHB L. ZhIbWZRHDEREY AT /#
BROBKE L CERBMCERTE 1.

2. R B A &

EERIEE ROHEIT R CHM R N0 ¢, K
TRETHE OEEE DL T 5.
A5 Z7AEE LTI EERED <A 5 —

ji[]]

C AT Jh R

FECIER L7,

HEREIIARRBIBEES 1450°C ¢ 5 LSHLRTH
EEXBEUTHA. ThbbEERE 4g LMigks 2T
iz AL, —& HO/H, BA&» Adic TH{bsf
e ER Lo, ZORTHAHNMCLBEETS. Itk
THEREC LY, FEIBCHO6h THo4THLOR
FEZ LT

SRR R B RGBT 2T AT e fi L
7. EEEGPNL, Ferr L o83 Brm A H ) v A8
{LdEE T, SiOy i3 JIS &EEH T, Mn 2EFRNES
Y HTEETITo%. H¥iEE FeO, Fe,O, SiO,, MnO
BRBEL, 4AEF LT 1001wty oOHBECDH
b, SWECHERERRBEF THOR.

TEBRAFRIH, Ni BB i OernE, X351
dViDBAF VvHRYET LTS,

3. R B ® R

3-1 Fe;0-Si0,-MnO %2 55 hDB{L#DER
ERTOBILEEDIER Gre,0i2, BHEOWRRE L
()R 4G° 2\, 1450°C ¢ (2)Kic X v R Ta-
ble 1 ;R L.

Fe,O(l) + Hy(g) =tFe(d) + HyO(g) «+-wevreeo- (1)
aFe,0= (Py,0/Py,)/0.8216 .- e (2)
Fig. 1 @ ARIE CB72 @Fe,0 % Nmno/Nsio, -5
A—2 b LTRR L. Fig. 1 538, —FD Nr,e0 T
H#+% &, Numno/Nsio, 2\ K$5 & Qre,0 12219
L, FeO-8i0, 255% = 5 7' ~d MnO DL Gre,0
HELIHEATHZ ERb D, 22T, Nre,0=Nreo

+Npleo, EETH.

*

FRF 59 £ 4 AALMEARCTRE WM 59 £9 7 21A%H4 (Received Sep. 21, 1984)
FlARkET%HE Ti§ (Faculty of Engineering, Tohoku University, Aza-Aoba Aramaki Sendai 980)

*2 @ik k¥ k%P (Graduate School, Tohoku University)

_ 79 _



854

g L W

g 71 4 (1985) # 7%

Table 1.

The composition of Fe;0-Si0O,~-MnO

melts in equilibrium with solid iron at 1450°C.

Py,0 slag composition (wt%) Fe 3+
Run a
Fe:0
No-  p,, FeO Fe,0; Si0; MnO  Fer
101 0,082 546 0.46 29, 14 63. 64 0.076 0. 100
102 0.083 6.73 0.90 34,26 57. 06 0. 120 0. 100
103 0.082 9,02 1.23 39.09 50. 41 0.123 0. 100
104 0.083 4,03 1.62 23.88 71.42 0, 362 0,101
301 0.246 18.82 0.52 26. 06 54. 29 0,025 0. 299
302 0.245 22.73 0.98 33.16 42,98 0.039 0. 299
303 0.245 28,69 2,29 36. 57 33.10 0,072 0. 299
304 0.245 32,92 3.41 40.73 23.76 0. 093 0.298
306 0.244 25,18 2.43 33.01 40, 30 0. 087 0. 297
501 0.409 35.31 2.13 25,76 36, 42 0. 054 0. 499
502 0.412 39,98 3.10 26. 81 29.79 0. 070 0. 500
504 0.408 53.03 3.59 30. 83 13,14 0. 061 0. 496
505 0.409 58.21 2.56 34. 41 4, 80 0. 040 0. 499
506 0.411 56,14 2,54 32. 48 8.67 0. 041 0. 499
508 0,411 29.89 3,45 18.97 47,57 0. 104 0. 500
509 0.411 57.09 4,01 34, 44 4.77 0. 063 0. 501
510 0.411 30.84 3.28 23,05 43. 60 0. 096 0. 499
575 0.410 45.40 3,97 27.74 22,27 0.079 0. 499
500 0.413 43.98 4.87 28,96 23,10 0. 100 0. 502
701 0.576 54.44 4.54 20, 52 20, 50 0.075 0. 702
702 0,575 60.41 4.43 22,66 12,62 0. 066 0. 700
703 0.574 66.35 4,80 23,41 4. 46 0. 065 0.699
704 0.574 54,64 5.16 15.28 24. 40 0.085 0. 700
705 0.577 52,03 6,38 14.83 26.97 0.110 0. 700
706 0.575 52.70 4.69 12,55 29,10 0. 080 0. 700
901 0.738 77.65 8.03 10, 37 3.44 0. 093 0. 899
902 0.739 76.56 8.98 11, 86 2.45 0. 106 0. 901
903 0,738 76.92 9, 24 13. 00 1. 00 0,108 0. 899
904 0,736 76.08 10.12 9.03 5. 61 0.120 0. 896
905 0.741 76.89 9.64 4.70 8.82 0.113 0. 902
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Fig. 1. Activity of Fe;O in Fe;O-Si0,-MnO

slags in equilibrium with solid iron at 1450°C.
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Table 2. Standard free energies of the reactions.

Free energy Refer-

Reactions change (cals) ences

Fe:O (1) +H,(g)
=tFe (d) +H,0 (g)

FeOs (R.S.)
=FeO (R'S.) +1/4 O;(g)

4G°=—7265+4.607 T 21

4G°=30310—12.67. T 31

FeOus (R.S.) +1/2 Ha(g) 31, 40,
=FeO (R.S.) +1/2 H,O(g) 41

Fe (3) +H,0 (g) 4G =5225-2.90 T 31,

4G°=317-5.77 T

=FeO (R.S.) +H;(g) 40—42
Fe(3) +1/2 0;(g) =FeO (R.S.) 4G°=-54761+10.89 T 3 .
Fe (3) =Fe 1) 4G°=3630~2,01 T 42
Fe:O (1) +H, (g) .

SR o) TSl 4G =-7525+4.767 T 21

Fe (7) +H,0 (g) o _ 31, 40,
—FO (RS Bl (o) 4G°=5485-3.06 T a

Si0; (ftr) =Si0, (fcr) 4G°=30—0.017 T 43

SiO; (f-cr) =Si0; (1) 4G°=2290—1.147 T 44
MnO (s) =MnO (1) 4G°=13000—6.317 T 42
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Fig. 2. The ratio of Fe3+/Fe2+ for Nfe,0 at
various Nyno/Nsio, in Fe;O-8i0,~MnO slags
in equilibrium with solid iron at 1450°C.
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Fig. 3. Relation between YA and Xypo in FeO-
FeO, 5-MnO slags under Pgg,=1 atm at 1600°C,
and relation between YB and Xyn0/Xgj0, in FeO-
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Fig. 4. Relation between YC and 14+ Xmno/Xsio,
in FeO-FeO, 5-Si0,-MnO slags in equilibrium with
solid iron at 1450°C.
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Fig. 7. Activity of ‘FeO’(!) in ‘FeO’-SiO,-MnO
slags saturated with liquid iron and solid (Mn,
Fe)O in the vicinity of 1550°C.
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Fig. 8. a-function of Fe;O in Fe;O-SiO, slags.
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