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Diffusion of Oxygen in Molten Iron

Synopsis:

Kanae SuUzUKI and Kazumi MORI

The interdiffusivity of oxygen in molten iron was measured by the capillary method over the temper-
ature range from 1560 to 1660°C. The sample melt in a magnesia crucible reacted with Ar-H,O-

H, gas.

When the initial oxygen content was below about 0'0295, the oxygen concentration in the lower
part of the melt was increased abnormally during the process of diffusion. On the other hand, when
the initial oxygen content was higher than about 0-029, the abnormal behavmr of oxygen was not
observed. The abnormal phenomenon may be ascribed to surface diffusion of oxygen along the crucible-

melt interface.

The diffusivity of oxygen which was obtained from the normal concentration profile

agreed with that calculated from the total amount of oxygen diffused into the melt.
The result is expressed by the following Arrhenius-type equation

D= (5-592-0"80) x 10-3 ex

/

P~

19 500 + 750

RT ) (cm?/ sec)

The present result is in good agreement with that obtained by McCarron and Berrow.
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FH, BOKRMEEOWHEE D & THS. Kozake-
VITCH 510 X UiE, ISk D IR A Y 000290 TF
W3 Tic FeO YT 5 X 5 fmafnikEEic £ CHEE»
W75 LTk b (Fig. 18), 0°02%0 %5 L CHREEE
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J& U T 52 E-1ask RE o iEekElC Fig. 18 witoick
HEREOIEAERNSTE S, T IT, —RICEmIREIE
VI PIEREEAREL X D K& Wi, BB Z & EEET
HE, 0°029%OLUT TR FREIATGEE A PN PEHGEE X
DkEWEELShS. 2T C # 00290 DIFD
58, 5 2oFAHECET 2REILHC X 2EMEBHNX
Bt &b, B TEHOEIRRESREWITE L k2T,
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Fig. 18. Adsorption of oxygen at 1550°C.
(KozAKEVITCH, et al.1®)
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CEBlbNDIETC, EBIC Fig. 5 ofERcb L, 055
INEWEEDHIRDREREL DTV S.
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o, Fig. 17 WiRLZX S IR RELEND B,
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Ar-H,O-H, [E&HF 2% FWCEER R PR X & 7.
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PRESHAR T E CGEL AV X S L EIRkD & HTE
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5. —HAMEBICE VTR, 320E/0E, FOMDEE
2toBEt L, ThoPEETED LS REHFTTER
24T 7%, McCaRRON SORICIE LD X
S BB E DTV D IC d b S FARPIEIT A7 DR
WIRREEAETVWHEDIE, B OIEHMEOMELHEHE X2
BV EiCk ), EW B 0 5 R B hE i
NNELHbRTW B TRV EELS.
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ERING!®, ScHENCK 519, BOHNENKAMP 5100T I %3%:&
EOHlE R ®S. thbOlED>HT, 6-Fe DRk
EOVRERE E k72 SWISHER SOFFE X D, O
BICRT DBEREOIW R HET 5 &, 5 7x10-cm?
/sec L7, ZRIIAIFFE L McCarRrRON 512 L D3k
D HNIIERNIRIEC 1 IR L D RE R fE T

B B WHIERO I RECE,

L. —HRICE AP OIEEEREIE, HERAPIC IS HE L D
LR VNI VONRERBTH HD, BEOCH/TIXIH
P2 TE D, ZOEIELTESHOIE»F
ns.

43 BFRPBEBTZOLHFRHOLE

AR IC 551 DB EITLR OIEEURE DI HER 72
DfTlebh, T2 bEHEINO0H DN, TN
Eo2&MdHsb. LrLahd b ihd OF — & 2k
L, BWEILEOHFS & HIET 5 2 &3, Mkimeyc il
B DM DT, TRHESNTWILWILEDYREL
PREETET 572D DFEMTHD LELLNDS. T L
THAFE TR ZDEILDWTELE L TR

AR OIEHOC B3 5 EERE 2, 3RS h T 523,
EERFER L IR T 254, FIECE4 s OMitEE HIEEL
L, & OEIR BRI EA 41T DWW T REEEEAS S V. o h
LIEROHEF/D 5 H T,
Theory VS4B h O EHEIERBEEFML X5 & LT
ERpN-b0THYD, HOHEHICEWOIMREURT &
HERFHOMEAERANREETHE LT E. X5
W OEF R EERL Sn OB EICTEOIREGT YRR LS,
Sn D FHEHIRE I F1T B IEETEOVEERE Dso1ue &
Sn > Sn O EHCOHEEUREI Dseir DIt Dsorute/Dsert
% AH (relative partial molar enthalpy) IZ%f L 772 v
FL, MFEORICHBEEKRODD ZLERVE L.

WE IR BESE S P OBREITEDIREITEA LT
FEXTHD L, WHLEMOMEERD W 7 IkAE
VBIR-EEE O BEE
FAzarx—tBERSTonsB3TTHh5.

T CER-IAEMOMEAER = A v ¥ — O K/INE R
TEHEKKN DD E LT, WHXDIERESIRS JH
L b FRNEkR O8O B SRRk O BIE i &
Hizbiswh, —ERETIE—ETHS59, 5, Dsorute/
Dsers Dt vic Fe-X 7 X DRESTELGED
1600°C 2 5 HEHlREE cDEE L %. Table 1
T ODOVRERHOEETT. CDX ST, Bikd
DIFEHFTTEDOIEEURE E 4H® OBtR%E & 27 lH
ORI TR X O e AR A ARBARA R IR S S v dn s
Dic. X ITOE, MAFHTAVE - LIRS LEKR
R DT 5H, BHE X ORBEHEGB T 5 vx—
AF° %L b, TNEIERRBROBERE & Dl 25
Fig. 19 [ZfR L7 X 51T, MEORMICIXBE S i HEBIARS
FHEH 0 —RFIT —AF° PR E 0BT EIREREE N
XD, LrUiehs, —d4F° pi 25kcal/g-atomf
B L CRESURREE —E T 72 5 X 5 Il S T
Wh. Zh & FEBL L 7o fE R, LR L7z
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Table 1. Diffusivities of solute elements

in liquid iron at 1 600°C.

X | Dx x 10¢ (cm?/sec)

H | 150420 (Nvouist®9), 140(DepuvsT, et al.2))
'130(TavEB, et al.22), 91 (SoLar2®)

N | 14~19 (ALumQuisT?®), 11 4+ 2 (SCHWERDTFEGERY)
C | 7'2~7'9(MoRrGAN, et al.?s)
Mn) 5.5(CaLDERON, et al.26)), 4-9(MAajDIE, et al.2D)
Co | 4'7(MorcaN, et al.?s)

S | 17(McCARrRroN, et al.®), 14 (MAEKAWA, et al.2®)
: 4-8(Kawa2®) 4-4(Maypi&, et al.2®)

Al | 3:5(F8sTER, et al.30) 2.5(ScHENCK, et al.3D)
O | 2.9+0.5(Present work).

P | 4.9(Maekawa, et al.3), 2.2(Majpig, et al.2D)
‘Si | 3-1(SarTo, et al.3®, 2-3(MAjDIE, et al.2®)
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Fig. 19. Relation between the diffusivity and the

standard free energy of solution for

various solute elements in liquid iron at
1 600°C.
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BO/NEOUY, REHMAEZK o Cr, Mn, Co, Ni
OYREREC DWW T4 L, Cr, Mn, Co, Ni @JlgiC
PRI R EL LB L EERLT VWA, ZTHITBHETT
FEORZERMBSHPCIIIEEEEL F LT E D,
Fig. 19 @MUz E¢2EBHRLTWS

PSRBT 2 W T OB LD X 5 2 BERIE, TREUHRE D
FllDEHERANC L BEN DD, SHOMRSFS
h 5.

5. & 51
Capillary reservoir g% FVy, A8k OREEOIERER
Hoz 1560°~1660°C OFEETHIEL, >EDFHRES
7. ‘
(1) #EfRRE0 R & bicinL, 1560°
~1660°C T 2°5%10-5~3-5x10-%cm?/sec D{HTH
5.

(2) $EBDFEMILT 2 v % —1219°-540" 75kcal/mol

THoD. ‘
(3) EEMRESRWEE, VEHOETE & IR

BT BOBRIRENSREICHE < R BRAREHVE LT

IR BOIF-BRHRAEZ B LT OBERORMIEAIT X
L0 LEE L.

(4) BESPITRT HIBHATEOILHGRE L, FED
AR B R = A v ¥~ ORIk B B T &R
L.

FFEEBRTTHICHIY, KRB HENCERR
BT¥EL, ROoCKARRESEIEHLEST.
B TWE, THMER WAL E T USRI R

SEIMIBEHEE 3 SRES0REBEAMICEILB L WY
=t BBREWMEO—ERITEE IR MR R R L O
B ARSI R OB X o Tfiinbhicb O
THH ML TRMOBFLERELET.
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