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 And the equilibrium constant K=
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REDUCTION-EQUILTBRIU'VI OF Fe0Q IN LIQUID, IRON BY HYDROGENA.
Tichi Tajiri and Zen-ichi Sh@baz‘a
SYNOPSIS:—For the purpose of determining the chemico- thermodynamlca‘ values of FeO at a

- high temperature, which plays the most important rdle in the chemical reaction of the stee]makmg

process, a predetermined mixture of steam and hydrogen was passed over the surface of thédiquid
iron, heated by a high-frequency mduetmn Imnace at a temperature between 1,645-1,700°C, to. esta-
bhsh the equilibrium:-
FeO(in Fe(N+ H, Fe(l)+H20(g)
Pao
P, Fe0%
ned by the hydrogen-reduction method. From the resuxts, the relatxon between the ethbnum
constant and temperature is given as follows: : .

612
log K= T

Using the equation (1), the equilibrium constanus determined ‘at each temperature, are corrected
to the values at the same temperature of 1,600°C., which depend only on the temperature and are

" -

was measured, where the oxygen content was detenm—

" independent of the amount of FeO in 11qu1d iron:

solution. .
From the equation(l),
) Fe(l){,}OQ;FeO (9% in Fe)
AF°= —29980—240T
Fe(1)+30,=FeO(1)
AF°= —61046 +14'85T

‘ie., FeO - in this case behaves as an -ideal

ave given. ‘And the ‘equilibrium constants of the following reaction,

FeO(in Fe(I)+COT2Fe(1)+ 00, v vvvrvrseronnnnn

are expressed asg follow:

Peoos 7978
lo gpaoFeO/ T- 488

’

Froui the above, equilibrium constanus at several temperatures were ca! leulated in oder to co:npme

withthe experlmenta.l values.
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1) J. Chipmann: J. Am. Chem Soc. 55 (1933), 3131
Trans. Am. Soc. Met,. 1936 313 .
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Chipman DOFE DR K TE 1,600°C ic#id 3 sz
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THDERSMMEFNTES. DEOEKEH SR T (1)
DT RS DTS 25 TH 2.
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EHTHESHR FeO &L LToOTHEHERZILTHS.

g 1 =

S HEEO, TR O K= PHaC - Pio
BEC szo/?Hz B#EX ——Hpﬁz‘ 005 = p—ﬁflz O /)
1545 0188 00260 558 128
1,554 0'3477 (00346 538 120 -
1,565 01045 00210 497 111
1,565, 02913 00558 - 592 116
1520 02912 00560 520 116
1572 02998 0601 499 111
1,600 . 01864 00491 380 085
1,610 02169 00576 376 0'84
1620 01839 00511 360 0'80
1,625 02592 00620 418 093
1645 01957 00502 390 087
1,650 01822 00639 285 064
1,650 01154 00381 349 . 078
1660 01617 00152 857 0'80
1,680 00579 00193 300 067
1,700 00831 00269 ‘8:09 069
1,700 00701 00242 . 289 064
1,720 01518  0:0590 . 258 057
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A & HORWO BRI BT W &L R SAHSHS.
K RO E I R TREIEISBE O 2 iR

T 2EYBT 50, FHEME 1,600°C officHir

LTRZ. 815 (1Y 3% %8 0TS0 8 R & sk
BEAL B DL CARBE OB & 1,600°C 1R 2 PR
WHELUENY Y pmolpm ¥RkoOR 2 OBRRECEH LE
R BREES Eom ICh D MRERLON R
BREO BERMOMA TIRS B bEROIAS LEAE
WOEE LR LTEL2ERELTD 5. ‘

IV Bt hawmity

A xy
FeO(% in Fe(l))+H,=Fe(l)+ H,0(g)
AF° = —80250+1624 T - --- - 2

BRI KR DA R = 3 L 3 — [C 8 LTIk 348
(3 K TES ALY B

AF?=—60180+13'84T - - (3)
(2) 2.(3) Xy :

Fe(l)+1/2 0,=Fe0C9% in Ie(l))

AF®=—29930—2 40T -+ (4) -

- Raic FeO(l)=FeO(% in Fe(l))

AT = —RTInG g tovvvrorvennn. (5)

Ric Coro it T R DHEICHT 5 FeO Oyt
ﬁ“(_“@‘%- W5 COro ©IBEEE ORI Schenek )
DA 2R ORMBE DIBEEICH T B BIRL

10g (03 o mao= 9809 4 319
T .
Xy 10gC°ro= —E&ETOQ I T 2+ (6)

¥1%, it (5) RicftAT 3 &
FeO()=IeO(% in Fell))
AF°=81110—17"25T ----vvvenee ¢3!
FT (4, & (D zfaTrE
Fe(l)+1/20,= FeO(l)
AF°=—61040+14°85T «vvnvvvev (8)
(8) AL FeO nAgods= 1 ¥ — DR TH 2.
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®) J. Chipmann: Trans Am. Soc. Met. 22 (1934) 385
¢) H. Schenck: Eisenhiittenproz. I..8, 132

53 C0+1/2 0y=CO, ICHF 28 = 30 ¥ — D1
AF’= —66430+1994T ... .-... 9)
mBEPRY) T A (D) & D) L iEaT AR
FeO(9% in Fe(l))+CO0 = Fe(l)+ CO,

AF°=—-36500422'84T -.iv.... 10
(10) % X b FeO(in Fe(l))+COFell)+00, kL
o ‘ p(,’Oz _ 7978

tog K=log 3009~
—4'88 e an

25 (1D R AOLBECRT S K 235 LTRS -
LHLEOW B, HEDR BHSR ORI b
L

g~ 40 g

LY LML BY 5 Lkomlwh s

B2 =
OB °C 1,560 1,600 1,630 1,650
K {mm, eE 0295 0238 0204 0184
B % K-0254 0208 0180 0164
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HPB IR OPTIEE AR A0 & PR oo g S 1o iR 370
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LEKETH 5.
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HHEE 1,545~1,700°C 0B EEGE AT

FeO(in Fe(l))+ Hy=Fe(l)+ H.0(g)
DI WsE LI TREY & IREE & 103 Lk in 2 HER
Rk B e ‘ - :

log .@mo _ 6612
P, FeO( %) T
HIREOHEM (1) 1k v 1,600°C offiic #3 LF
—IRBEICIANT 2 PIEIEI & BERE & OBIR ¥ ok 2 LEEH
RBE I Lo T { —~ A 2.
(D" 2RO FeO(% in Fe(l)>, Fr FeO(l) &R
Wl XX~ Y B,
Hic FeO(% in Fe(l))+CO=2Fe(l)+ CO4
DT & IRE & OBIR # koK FEL~ .
logpcoff:gz(%) = /?]?18 _—488 U .‘(11>
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