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Measurement of Gibbs Energy of Liquid FexO by
Disposable Oxygen Probe

Tao YuLiu Liu Yuesheng

ABSTRACT; In this paper, the standard Gibbs energy of formation of
liquid Fe,O was determined by using the oxygen probe with solid electrolyte
and the error analysis of the method was done, The formula for measuring
AG° of Fe,O was introduced, which is in good agreement with interature data,
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Fig. 1 Crucible assembly

platinum wire

alumina two-hole rod
alumina protection crucible
molybdenum wire

iron crucible

liquid slags

Pt . Rh10%-Pt thermocouple
Pt . Rh10%-Pt thermocouple
alumina sheath

. ZrO2 +MgO tube

. alumina pedestal

. alumina support tube
. alumina sheath

XRTEMER

SRHIREERTEL ., EEF LA EN
WMRER THRKRZERD, ZEBHKERNY
Pt, & FexO|ZrO,(MgO)|
Ztbmtk, Pt (1)
ARk hRER Ni—NiO HiRAY .

1.4 xR A Fe O BRI &

BRIy BTl Fe, Oy . Fe IRFMRY
JEEALBNR, EARASHRIET T 1100°C
MER TEY RE REHHIERE Ak d R
% Bn, B M FexO giiR & M. &1t
#k7, FexO digyd sgwty FeO Fillwty
Fe,0,,

1.5 LR 32

Mipin RPN EERRRERE, #
A FexO mriaig st R AP A, FRER
Ela, HERELEA#RK, H 3057-21 ®ig
FOLUATRBHRHHGENL, Rt Ul-36%
W M ME R B B, Slibi
sh BB E, BEEHLmH, Lk
A B — A HEAE . EE L TEM A FexO ity
Bib B R E, W RIMRE, £)7E10s



P L Eh B A B B
2 SLRERRITE

TREBETHRHEERLRHFENT:

T,°C 1370 1370 1379 1391 1397 1400 1401 1398 1411 1421 1448
EMF,mV 313 315 315 320 321 320 322 321 324 327 331
T,°C 1449 1450 1452

EMF,mV 330 332 332
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AT s AT in it IR AR e, M S S fn N fR 0 1SR A2 s B 1R R, (o 4l k358 7 Aok
BRI MAMRRMNEETZK, Hit, BEMRZEFZERAMEENEHMAE. FAL
RBEERAN, A DWK-702 £, PREFE<+1°C.RAMBBRER, HRE<+1°C,
UJ-36 RIS B L 0.1 &, AFTAERTEEFARBREIRZE N +2°C, /i, XKER
EXMNWMBERBREEAKRT +1°C, FHik, #EERSEAIRE<L5°C,

RAHREFE R TRRRZNELAGHRE, BRaRRErE 2 NHBEIERE
BEREE. RIHBRE AR 3057-21 BUDFLAREE 0.5 &, FTAERA500mV, wgEf™
HEWHBEXRIRZER £2.5mV, & LR ME R HEXEEHTEERE, #

E=-40+0.216T (2)

A, Ehazhs, mV, THBMEE, K, EZXOAXRHCH 0,988, f(2) RTRRFH
HEBIRHRERENBEXUARMGE o 1.4mV, TR, GzhiEKIBRLARFHE B #,
BB ERRRBEZEAKRT 2.5mV,

2.2 %A FexO X BEHRBEREIEM ,
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HEE M RARE Smin ft, XFRWMAALTE, £ 14 H LR EHERSTE
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Table 1 Analytical results of the EMRRLERENRRHEM.
slag composition, wt% 2.3 A4G°rey0 it MR iR £ 45T
No 1 2 3 4 AW BrE AR E A BB h T 8

Bede PR —ue P R, MgORm Zr0, %, -
EMEFEAN WET R Zr0,(MgO) & iy 4%
ER S ESRERXR. RIBBMNHER, &
ALBRHREBEN, BEARRHETFIB

3

FeO 86.66 85.98 86.06 85.78
Fe;03 13.20  12.19 13.10 13.62

Z1O, 0.04 1.28 0.24 0,34
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_RT Posvi-nin
E_AF In Po. (3)
K E—f1ith (1) polizh# R—"{th# %
T—skRiRE,; Poyiyi-nio ZLLHEARAE > H

Po,——i & FexO #3845 ks F—Lhr s 8
[ElRt, fESK$e PAEBHIR SR A FexO Z HAF1E L T FIR L
Fe(m>+—12—02=F6x0uti) (4)
L F R Ry ik B TR, A
AG®rego = ;RTlnPoz (5)
M (3) XK (5) XA K
AG®reyo = ; RTInPo, (yi-x:0, - 2FE (6)
£ AG°rexo0= AG® - 2FF (7)
(1) K AG°y 10 2% NiO bk R E i fE. 65X B Fischer %A ) gk .
AG°y o= —230700+82.27T, J/mol (8)
BHORRGARAT K, Mehn R G A me R,
AGe°reyo= —222700+40.517, J/mol (9)

EALLHEEIREGCEN, MR ENMRERSB it +2.5mV, & HB)
AB AG o MIRERHIGE +293)/ mol, L AGVrco il s Ay

|[d(AGProgo) | = Id(AGONlo) - 2Fd(E)'

| d(AG®y10) | + 2F | d(E)] (10)

BId(AG®xi ) | = 2931/ mol, |d(E)| =2.5mV, (9)fCA10) M.
[d¢AG®°re,0)| 7774 T/ mol<800 I mol an
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Fig. 2 Standard Gibbs energies of formation of FeyO
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(1) FRZeO, (MgO) B R EE L HAHMERE FexO MtriE AR A BE, R
ATHEDHER, EERTHE, 88 ZXRHHANATEREMERSESH FexO iF
B, RETRFHER.

(2) 7£ 1641 ~1723K B ETREN, B FexOf AGCC 5T HARRA

AG°Fex0 = — 222700+ 40.517 + 800J/ mol

2 £ X MK

Wanibe Y, Yamauchi Y.Trans, ISIJ, 1972; (12) :472

Iwase M, Yamada N. Trans. Iron Steel Soc. ATME, 1984; (4) !69
Chavez F, Suito H. J. Japan Inst, Metals, 1985; A49:1080

TAE, HEXE, KA. HE. WNEWESERFER, 1923; (3) 1290

Fichea W A, Pateiskyv G. Arch, Eisenhuttenwesen, 1970; 41:661
Richardson F D, Jeffes J H E. JISE JISI, 1948; 160:261

Turkdogan E T, Physical Chemistry of High Temperature Tecknology,
Academic Press, 1980; 11 -

8 Elliot ] F, Gleiser M, Thermochemistry for Steelmaking, Vol.2 Addi-
son-Wesley Pub, Comp. 1963; 620

~N oo b N



