FeO ¢ Crzoa_M gO ¢ Crzo3zg*)l/.:w1$®}ﬂ%lﬁi

H ¥

RIC* - BEA B B bt - B

il

Activities of Constituents in FeO+Cr,0;-MgQ-Cr,0; Spinel Solid Solution
Mitsutaka Hivo, Ken-ichi Hicucwi, Tetsuya Nacasaka and Shiro Ban-va

Synopsis : The activity of iron chromite in solid FeO*Cr,0;~-MgO-+Cr;O; spinel, saturated with Cr,Os, was determined at 1573 K,
by the equilibrium measurement of iron dissolved in liquid silver held in the spinel crucible with CO-CO; gas mixture,
to clarify the thermodynamic properties of chromium ores used in ferrochromium industry.

The solubility of Cr,O, in FeO*Cr,0;-MgO-Cr,O; spinel phase was found to be negligibly small. The free energy

of formation of FeO-Cr,O; was determined as follows ;

Fe(s) +1/20,(g) +Cr,0; (s) =FeOQ+Cr,0; (s),
AGe=—307600+66.827 (J/mol).
(1423-1723K)

The activities of constituents in FeQ*Cr,O;-MgO+Cr,O; spinel solid solution coexisted with Cr,Os showed negative
deviation from ideality. It was observed that the spinel solid solution took regular solution behavior, and a-function of
FeQ+Cr,0,-MgO+Cr,0; system was determined as follows ;

= RTln%<'eO'cr203/ (liNFeO'Crzoa) r=

Xre0+Cra0s

QyMgo-Crz03

:RTll’l'}’Mgo-Crzoa/ (l_NMgO'CrzO:;)ZZ —12800 (J).
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Fig. 1. Schematic diagram of apparatus.
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Fig. 2. Solubility of Iron in liquid silver.
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Table 1. Experimental result in FeO+Cr,05-Cr,0;
system, and free energg of formation of

FeO-Cr,0,(s) from Fe(s), O,(g) and Cr,
03 (S ) .
Heat No. | Temp.| %CO, logP,| Fein Ag(l) AG,®
(K) |in CO-CO, | (Pa) "}(mass ppm) | (kJ/mol)
7 1423 3.00 -9.68 223 -209.5
11 1423 3.00 -9.68 127 -216.1
6 1473 3.00 -8.98 277 -208.4
603 1473 4.99 -8.52 137 -210.5
602 1473 9.88 -7.87 78 -208.2
601 1473 14.81 -7.47 49 -208.4
5 1523 | 300 | -8.32 386 | -2056
4 1573 3.00 -7.71 664 -199.8
10 1573 3.00 -7.71 506 -203.4
607 1573 4.99 -7.25 306 -203.1
2 | 1623 300 | -7.13 725 | -199.7
163 1673 3.00 -6.59 1148 -194.4
164 1673 3.00 -6.59 871 -198.2
606 1673 4.99 -6.13 666 -194.6
1610 1673 5.81 -5.99 564 -194.8
166 1673 9.48 -5.52 257 -198.2
1611 1673 18.64 -4.85 132 -196.6
167 1673 19.71 -4.78 155 -193.4
168 1673 28.47 -4.37 70 -197.9
1612 1673 44,27 -3.75 41 -195.4
8 | 1723 | 300 | 607 | 1587 | -190.6
1 J1723] 300 | -607 1 1352 | -1929
-100 T T T
1 Boarick&Bangert (HzH0)
2 A ChensChipman (Hy-H0)
3 Richardson et al. (caic.)
4 ® Kunnmann et al. (CO-COp)
5 v Katsura&Muan {COy-Hp)
6 --=--- Tretjakow&Schmalzried (EMF)
T o Jacob&Aicock (EMF)
8 — - — - - Nagata&Murchashi (EMF)
150 He Barin&Knacke (data) | o i
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Fig. 4. Free energy of formation of FeO-«Cr,0;.
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Table 2. Experimental result in (Fe, Mg) O*Cr,0,- Cr,O; system at 1573K.

HeatNo. | Temp. | %CO; | logPy, | Fein Ag® spinel phase Cr,0, phase

(K) |inCO-CO, | (Pa) |(massppm)| N, Newo, | Nugo | Nreo-cr0, at?eo»c:,o3 ausoazo; Neo | Nego, | Nugo

1002 1573 299 | 771 294 n.o. n.o. n.o. 0.600 0.538 0.281 n.o. n.o. n.o.

1005 1573 3.01 -7.70 333 0.389 | 0.516 | 0.095 0.804 0.614 0.104 n.o. n.o. n.o.
1006 1573 3.01 -7.70 155 0.131 | 0.512 | 0.356 0.269 0.286 0.681 0.003 | 0.996 | 0.001
1007 1573 3.01 -7.70 172 0.179 { 0.530 | 0.291 0.382 0.317 0.536 0.001 | 0.997 | 0.001
1008 1573 3.01 -7.70 340 0.330 | 0.524 | 0.147 0.692 0.625 0.193 0.005 | 0.994 | 0.001
1101 1573 3.01 -7.70 230 10.290 § 0.516 | 0.194 0.599 0.423 0.282 0.004 | 0.994 ] 0.001
1301 1573 3.06 -7.69 51 0.048 | 0.512 | 0.440 0.097 0.096 0.895 0.000 | 0.998 | 0.001
1304 1573 3.06 -7.69 62 0.098 | 0.512 | 0.390 0.201 0.117 0.768 0.001 | 0.998 } 0.001
1307 1573 3.06 -7.69 141 0.197 | 0.511 | 0.292 0.403 0.264 0.509 0.002 1 0.996 | 0.001
1601 1573 292 -7.73 203 0.240 | 0.517 | 0.244 0.495 0.362 0.397 0.002 | 0.996 | 0.001
1701 1573 292 <773 523 0.436 | 0.522 | 0.042 0.912 0.933 0.390 0.006 | 0.993 | 0.001
1901 1573 292 -7.73 343 0.388 | 0.516 | 0.096 0.802 0.612 0.106 0.005 | 0.994 | 0.001
1401 1573 14.95 -6.20 52 0.351 | 0.506 | 0.143 0.710 0.546 0.177 0.005 | 0.994 ] 0.001
n.0.: not observed

12



1573 K

10 . : .
<
o8+ g
s}
S 06 Q g
5 o
S 04 .
e NN
& oL R

02 / \\\

o

0 . . | .

1.0 0.8 06 04 02 0
Fe0Cr03 MgO-Cr203
NFe0-Cr 03

Fig. 7. Activities of FeO*Cr;0; and MgO-Cr,0; in
FeO+Cr,0;-MgO+*Cr,0; system at 1573K.
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Fig. 10. Activities of FeO and MgO in FeO+Cr,0;-
MgO-Cr,0; system at 1573K.
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