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Heats of Formation of Liquid Fe,O-SiO: Slags
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Synopsis:

The heat of mixing of silica(B~cristobalite) with liquid wustite melted in an iron vessel has been directly
measured at 1420°C by the modified isoperibol calorimeter(iso-thermal jacket type). Mixing of solid

silica with liquid wustite is an exothermic reaction

is about—900 cal/mol at the fayalite composition.

and the measured heat, AHFe,0(1) ~Si0; (8 - cristobalite)s
Heats of mixing of liquid silica with liquid wustite,

AH ”Fep(l)—SiOz(/), are obtained by the combination of this direct measured results and heat of fusion of

SiO, in the reference,

This result is discussed in comparison with the estimated values by the thermo-

chemical data and by the assumption of the regular solution.
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(1) Solvent:Wustite

(2) Solute : Silica

(3) Iron vessel for wustite
(Calorimeter proper)

(4) Pt-40°%Rh ribbon

t (5) Molybdenum sheet

t (6) Molybdenum rod

(7) Thermocouple for

' measurement
(Pt-13°% Rh -Pt)

(8) Internal heater for

t calibration (Pt-13%Rh wire)

(9) Alumina crucible

===

(10) Alumina support ring
(11) Thermocpouple for
regulator of furnace
temperature(Pt-13%,Rh -Pt)
(12) Alumina brick
) (13) Alumina tube
@a)|| ot (14) Alumina reaction tube
(15) Alumina furnace tube
13) (16) Molybdenum heater
(17) Gas inlet

Fig. 1. Calorimeter assembly.
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Fig. 2. Phase diagram for FeO-SiO, system.
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Fig. 3. A typical example of measurement.
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Fig. 4. Analysis of cooling curves.
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Fig. 5. Heat of mixing of Fe,O(l)-SiO,
(B-cristobalite) .
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Fig. 6. Comparison of Fes*/Fe?* values at the
present work with equilibrium data for Fe;O-
8iO, melt in contact with metallic iron.

Table 1. Thermochemical data of SiO, (8-
cristobalite).
. Heat capacity,
Melting  Heat of C, (cal/deg-mol)
Reference point fusion z:l+bT+cT'2
(K) (cal/mol) a b 103 c
Wicks and BLock 2 001 1 840 14.40 2.04
ELLIOTT and
GLEISER 1986 3 100
ST e 1996 2 290£500 15.93  0.96
OPHET .
JANAF Table (20.5 for SiO; )
BaRIN and 1996 2 290 171 0.452 —9.34
(20.5 for SiOz (1))
RICHARDSON 1986 1 400400
KUBASCHEWSKL | g95 9 600+800 17.39 0.31  —9.90

and ALCOCK (20.6 for SiOy (1))
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DPAF A ER LR Fig. 6 wrdXd T EE
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{—BK Ltz LIenioT, AR CREAZIFEECHERHE
CHEITL, Lo bEs o s 0¥ I THE I h
TwhEEZbh5.
3.2 FeO(I)-Si0,(I) ROBRAER

AHEE B bR dHFe,0)-SiO2(B-cristobalite) &
Btk V) % (B-cristobalite) o EERR B 315 Rl fAEE
Lanb, WHLFeO L ¥ SiO, L DR ABMAH Fe, 00 -
Si0yn HRDBZ EMNTES. Table ]l KRT XD
CRERHE ST\ % v Y 7 DR, Biigsh, HBic & D
#fbEF — 49710 ORISR D K E AR —BOGED
Shn. LichoT, KRR TIRET — % OFHECT
Wk #Ex Hbhb JANAF Table? i I iz
WT(5)RD X s AERBETHSH 1420°C kT3
iR EA KRBT, FoiEL, ¥V P ORBRILHTRD X S
B0 RBRRECK\WT -2V AP FTA P THD
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Fig. 7. Heat of mixing of liquid wustite
with liquid silica.
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Fig. 8. Comparison of the present result with
the estimated value by REY’s method and cal-
culated value by the regular solution model.
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Fig. 9. Heat of mixing, &é-function and partial
molar enthalpies for liquid Fe;O-SiO, slags.

Table 2. Integral and partial molar heats of mix-
ing of Fe,O-S10, slags.

XSIO; AHFa,O(l)-SlOg(F-crlstoblllr,e) AH!‘”elO(l)—le.(l) AH}xl?le'o 41'_1310,

(cal/mol) (cal/mol) (cal/mol)(cal/mol)

0 0 0 0 —6290
0.05 -~227 -299 ~16 ~5677
0.10 ~422 - 566 —63 —5095
0.15 - 586 —802 —142 —4545
0.20 ~718 —1 006 —252 —402
0.25 -819 -1179 ~393 -3538
0.30 --888 —1321 —566 —3082
0.35 -926 —1431 —771 —-2658
0.40 ~933 —1510 —1006 —2264

o8, WoEErT.

HA-AT FEEERTHE D WA FhFhoRS D
BORERESE 2D, Mo rBAB % RDBHZ LA
T&5H. LaLinrnd,
L35 Fe,O-8i0, a5 7 Fe,O DiEREII#k
HERIEA 5 7 £ERBRCHE>T BE @ kEET,
AH"Fe,00»=0£400 cal/mol TH 2 L|HEL T\ 5.
—F AHYsi0,) OV THFIEBETHB LT3,
CDRERITERIBEN R A ScHuHMANN & Ensiol),
BoosworTH!?), ZEH Y OFIE LI FeO DFEENX
bHDHTRL-HLTHBIENHLIEIPDERD. Ln
Lishih, HEXARRPEDOFAMEBRK TRVEL TS,
FRBEKTH S L HE L TEREEME» LTS £ L R A#
AHY=RTIny; #KD % & Fig. IR T 8BV B LR
5. 20X LTHELNE BT, dH"sio.mn 13E

ScHUHMANN & Ensio!? (g%

BfEE KESBAD. LT i Fe,O g
RT3 IERBEOREIRIZ Lt EE L bhb.
3.5 AEWBEDOTM

AP CHEBEOEE Y EATHARFO—2L LT,
RENE, BREBOBENDLINZRIBRLEE N /NI
W ZTOfORTFE LT, BARBOREZ, BE®KD
o Lo THRET 2B RSB XIS
BAOLEME FMCRITALEET Db e EET S
DEY DD, BBBEHC RS TRABEERK L OXH)
WESCRETHDEN IR (2)KD d0mar, 401055 D
fEC A RITL, ZOFEC X AEETED LT,
FRBETAROBBRBRTE OB L FBEOHENE L
bh, HaEK =% 1 ¥ - DEFE & L BB KD
BEBWOECEEL Y2 5. ChboHEFIRESH
EXERMNCEE T Z LR TH B A, MR~
AFRIRE, BRAEREELENCRD, #IHAR
IO ARFROEESY £15% L AED ok

4. &

BREA T 7 OAERBGC S\ CERRERNSESE I X
LRERAARIE S, BEAKLEARE L OO
B REREEAERAN T NEwtoN OBHOBEANCH 5 =
EEND DR BEEOEH TR L fook.

BREAS 7ROBBIEDE By L U CEE Pt 2
BREYy A2 4 b EEEYY 7 EOMDOBEHA 1420°C
TRIEL . FR% Fe,O(1)-Si0,(s) nE2 TR & L
TBAOBEIIICE LYY HORBENANETCHD L L
THRBETHD, EEE 4HFe,00)-5i0:(8 ~cristobalite)
i3 Fayalite #pC# —900 cal/mol ¢Ho7-.

Wt Fe, O L 5ah Si0, & OO - KRG B
AHYFe,00)-8i0,) HBHEPTEME TH B dHre,0()-SiO,
(8-cristobalite) &V U H (B-7V A5 1 1) OFR
WL LA TRDT.

AR CE LR IBESE AHYFe,00)-5i0,() & BqL2E
T2 R FC LcFEER L OVERIB B RE L TRD
1AM EE L OB 1T Ok,

bbb, KPR OWCTHEEAHEBIE 2\
& F LA K¥EREEEAE it Eik¥T
FIEHAR, BEFXRIUE TEERCEHT L 5.
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