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Measurement of Interdiffusivities of Components in Molten Iron
and Slags by Electrochemical Method

Masahiro Kawarami, Kozuhiro NAGATA, Minory SASABE, and Kazuhiro Sylvester GoTo

Synopsis:

Galvanic cells to determine the interdiffusivity of two components in molten iron and slag were developed,
using stabilized zirconia as an electrolyte, because it had been proved that local equilibrium held
throughout the cell at high temperature, After getting a thermodynamic equilibrium in the cell, the
oxygeri potential and/or chemical potential of slag components at the electrode was changed rapidly by
changing the gas phase or supplying a constant current to the cell. Accompanied EMF change was
measured as a function of time. The interdiffusivity was determined from the time dependency of the

EMF. The results are as follows;
Dy, in 70 mol 2, PbO-8i0,

Dg,=8.3 exp (—26x103/RT) cm?/sec

1 000~1 250°C

Do, in 40 wt 95 CaO—40 wt 9% Si0,-20 wt % Al O,

Dgp,=4.5exp (—3.3x103/RT) cm?/sec

1 300~1 430°C

Ds10,-Cao in 38~42 wi % CaO-42~38 wt % Si0,-20 wt % Al,O,

DSiOz-CaO=4'5X 108 (—-78.4)( 103/RT) sz/SCC

1 340~1 460°C

DAleg-CaO in 45~.55 wt % Ca0-55~45 wt % Ale3

Dat,o,-cso=1.25x 108 (—125.5% 103/RT) cm?/sec

Dg in Fe

Do=(1.940.7) x 10-4 cm?/sec
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R, #HHEORE, REEFOEERE, BEi
S WGOT AR YOBEERSHD. i, KRS
OREZLEZR DS ELE LT B, HWHE
L, HERSOREEZZHHEELDL EXEL LTI
TSk, LiedoT, BiEFOH ARG OHEFED X S5
CIEHEAEESENO LD O WTIREIETE Wi n
SEANRESSD.

DLEDREE XV B, KBIETE, ZrO,-CaO®
PIHEOVBERRETHOTHRE L LCHE, SETE
BRI X D EIN TWAEFEDEFA L
T, BRALFERIGET, &FERS ORI IEHERECE RIE
Lic. FEORENE, ROIREOZE( LT FHERDOZEL
ELT, EEERERE LTRNSHBDT, REHEE
IRIBRIRAED % & THREURE AR DB L LB TED AT
H5D. FDD, EFMcERNCHET 230TE
ewmdbh, Fic, 10k sec © X S5 BERR DA
MEfTlbehs, MEOBEXITEReREBRL T &
BTES. RAERCRLUTOD0ERE, LiIEERLE
MR X D MERERREZ ERECR Db 5 T L &R
L, REo-MEHRRGEEMoXNEREZMSZ L2
et 5.

(1) fExOEEHDD 1000~1450°C it i35 O 7
Z DYRER RS & B RE

(2) 1550°C k1 BIEHKPD O OIRHIRE

(3) 1340~1500°C iz 315 iR D Si0,-CaO
BT VA RE, B X, AlLO,-CaO FEIEER
5.

(4) BRErmsEEkic X5, 1336, 1366°C iikshy
% Si0,-CaO B JTHAE VAR EREL

2. Al E R OB

2.1 ERIOEFHA

C. WAGNER® [XEJED Zr0,-Ca0 < HFiFEdIc 2 4
DEFHFICIEME L ERIEEINSBEEZRARDL S
fEEE AR TE LTS,

RT %y
E=yphnp =2 F

kctﬁﬁ%ﬁ/%ﬁbb;%kia@%¢,i
77, ;tao I EML a0 OYUESIHDLERT v
WERT. 20X SBILDEGRPBEESNIEER
BEREENE LTREN EBLDOMEKRDOEIT X 5k
HEAZOME LTS5BS, LMo T, £EH»F
KRB B 5 RN ORNEDG IO TFHEEESE, T2l
W E DR TMLIPOFETCELEE, £ Irb—
EIESEIC D BB & OB OEEORRFE(L 2 FBE ICElE

cemeeene (1)

Thi¥, FTEBRESPELRETSWHE, 53, HD
LIRS OB REERTE CEET 5T 2R TE 5.
2-2 BEPO O* OEHFEHBOHEE
SEREVY KT AN, BREFHEINRTWLEELOR
BAREHHEET Ar TERTHE, VIFRERD O,
BEWTEIC X 02T 5. COHAITNE, EEEES
—EBLREE5DT, HIEZINh5EEE (1) ROFE—

S DB ENB. VY KOEOKEE =0 KL YRS

[ &Fhis,
(=0, O0<x<l, C=C,
t>0, x=1, C=C, x=0, € o
8x
A5, BX, EREHOD SRR Y

l,fu),

Cc—-C, _1__% ® (—I)»
G, -Gy B 4 p=0 2n+1

— 2n+1)2x2 2 1
o (P el

= (2)
HIELEE Ly, C=0, x=0 &1L, Fit Crank @ the
Mathematics of Diffusion @ p. 46, Fig. 4-1 % v
T (2) XEMRELL, O IREIFHEEFES EITILH
T 5 EEETHE, kRXEE 9.

AE,——5148%10-6T+5 115 10-5 D?_;T

t
-~ (3)
iz, 4E ¥ volt, T ¥ °K, Do, ¥ cm?/sec, !
bX cm, ¢V sec ODHAITEDLTLOLTS. (3) K
X, dE, Rtz LT o v bTHIE, TOEKROMEHE
E» 5 Do, ZRDB I ENRTES.
2-3 BHPO O DLBFRMOEE ’

ZrOy-CaO ZBEGKEMIT & LT, RDX Sl vy
K L7z

Mo, Mo00,/ZrO,;-CaO/molten Fe-Q

O NCHER—ERRZEBT &, BHETIE O O
Mo ERISh, BHRERE O ORE C ORRFZE
fevd, RO X 57, HREHTICRMIREE &K DO
—RIGHRE T 5 FRR ML Ltk v RES.

t=0, x=0, C=C, WIS
aC 1
t>0, x=0, —'Do( ax) W iﬁﬂ%’ﬁ:
C i —
C =1+\/?F-C'01/D_01/" e (4)
T, iRERGE, Fliv737 1 —EH8, Cix0O
DiEE, Do WX O DOUEIFRETH 5.

* B ROEREROURICOVTR, HROEELEBINLL.
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—7%, BELCIVETLHRE O IREOELEHS L
eV OBELL, Fhbb O OREGEE S FE 7 1E
RT | P! RT C

7 =77 n BT 2F Co ............(5)
THEZLNS. L Ladbs, BEPCEESINSEE
Ey GWIRTFEEEETT By WBECATBE 7, IO, )
ERFEOSBMMC L D ET D, Vb5 Ir drop OfEFI
THsd. %XTT, p& Ey, B, Ir ZRAVTEDLL,

(4) X2 (5) RIERALTEET 5 LR 2ES.
2 2
exp {R—I;,(EM—E,,)}=cxp(

F
RT Ir>

i —
)V?FC VDBVt ......... (6)

+exp< 2r Ir

ZORLDY, CXP{—(EM Eo)}%: Vi kxiLc?

By MENE, ZOEROEE L =0 OYIF XY Do
BRDBZLNBTES. Ik C OfEIT E £ MoO,
OERHEERKBE B A0 ¥ ~19, BEOERBOEGT F v
F-1, BIC, BEHOBEDDT — 2 2RNICRA L

TRDENB.
1 1
0= TF{TAF°M002—AF°

—RTIn 1?0 Co} et (7)

2.4 EFHD $i0,-Ca0, ALO-CaO OAEMLMIE
MOHESE
BEEEHEERE L LCROE > 75 eV 2 ik L.

reference electrode

molten Fc—Si/CaO—SiOz—A1203/

counter electrode

reference electrode
counter electrode

molten Ni—Cu—Al/CaO—Al,OE/

INHDENVDEELMEE counter FRDRTICE jii—
Maid &, AELWRMET Si == Sit¥, 2661/\01,
Ale= AB+ ORGP 5. £ OFREZEZGO Si0,
-CaO R ITHA REL & 721X Al,Oy-CaO DT ILE I
LOTHE SN TS, RO, SERE&HERE B
O D DGR L 27K LvwoT, Rk
Si0; E7zkd ALO, RED BRI RkRTH5 LN
5.

CXi=CXb+ ——— 21 1/7 ............ (8)
nFV 7Dy _cao

iz, Cx' Cxbix Si0, % /=13 ALO; ORE:
XONNVIRETHS. n3BHIE Dx-cao 13 X-CaO
DHEEIRERETH 5.

—7%, B&kEL reference OO EITIL, BIERNKIC
X;ﬁﬁx’]ﬁ%ﬁ'ﬂ‘éf_&k, BB JRTE v, &
BIEWC AW EETHE, Catt o=y 1 & ETx5

DT, BEPOWEGREE n1x, (1) XEAVWTKO L
2InB.

_ RT Pot RT  acao! =~

= %F ! Pob  2F ™ ageod (9)
LZW, F i, b BRE, XV, ~SVvieFT. B
MBRRE T, Si+0,=8i0, (in slag), %7/=i%, 2A1+
20,=ALO; (in slag) DFEIMISTHY, Fic,
Si, ALIREIX—E:EZLN5DT, Py, DHEO»HD
T asio,, E72lE, aano, DEEZHAVT (9) {HpEE
RBTLEBTES.

RT ax' \/ acao® )r/2
- . evereiienen (10
1T GF ln<dxb>( acao’ (10

T, r X S0, AT 4, AlO; DEFEITIZ6
ERDERTHB. Ca0-Si0,-AlL0, hod SiO, DIEE
F LU, CaO-ALO, rhiod ALO, DERF— 419 %28
5L, log(asio,/ace0?) & (Wt%Si0,) DR, I
log(aa1,05/8c00%) & (Wt%ALO;) Dffliciy, AKPIZED
MEGEFEAN TR, BEHBEHRSRVWHESNA shzFv
5& (10) XKD X S ICBXLEE 5.
4.575T

1= axa.7F LWt%SI02) — (Wt%S5i0;)"]
- (11)
4.575T , _
7= éﬁ [(Wt%ALOs) — (wt%ALO;) ]
-(12)

8) XD Cx & (Wi%X) i LT (11), (12) =&
AT S &,
7=8.04X10-8(iT/V Dgig,-cao) XV ¢ ---(13)
7=6.76 X 10-8(iT/V D a1,0,-ca0) XV £+ (14)
L%, 73 XBETOBEE Ev 5 BFEFOEBL E,
& Irdrop ZEF| Wb DTHLND, Ev—E, % Vv
RHLTTe v bThE, ZTOEBOEE XY, Dsio,-
ca0> Da1,05-cao BRDB L ENTES.
25 WMERBSEECLD 8i0,-Ca0 OE_TIEE
RRBOREE
T T, LE&E#d molten Fe-Si ft b iz, BIE
L&D EFIZEM Si #—FOBERKEE LTHV .
FIERENI L5 & £ 272K FIL TH % DT Si0,-CaO
BoTHE R RSN (13) REBWTRkobh 5.

3. M E A &

3.1 BEHPD O, OUNFEHOATE

BB L LT, PbO-Si0,, FeO-PbO-Si0, ZTiE
Zr0,Ca0 %, %7 CaO-Si0,-ALO; =TI IAREH
ZHV 7z B 2 v QR 3k 15) iR L7
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T, stk —FEECREDL, BiERELITES
L, 2L EFET HIRERT O ¥ AR BAEICRIRE
5. HERO O MENSY—TER & OFHET LD
TWBHZ EWE, e VvOEHOEELZBEIET 5T &L X
DIED D FOH, ELRE Ar FRALEDHZT, i
2 1500 cc/ min Cjf LS, BED BER{LEHE
L.

3.2 BHFRO O OHLBFEHMDOAE

Fig. 1 KBlEic AV ice VO E % Uiz, BRI
11 mol%CaO DADREEL VT =TT, ZTDFE
ZIEE 15mmgOD X 12mmgIDX 15mmH T 5. £
HEH E LT, Mo & MoO; DiEE¥HEKEL Mo R &
Hiexszy FLimbORBWED, BEERTHE BKx
XEBFRIT L7z & 25, 524K Mo & MoO; X 9 k2T
WA Z LD L . BRENY KX, £OREIFNV
U EDHBRITITIFE LY, BES ALO; HoHE DR
CIEDRAETNTWS. ZOMEREGHK-Zr0.Ca0 i
EEEOFTESE, O O KM —IRTTTRI B LD
WD o b, B\gkicix, V.00 oF v TRIRM
L, Zhic Pt @ask&olr Tiifgs L. 7, Mo-
Pt lOBIZE NI FHEIEL, E, OfEZHIE L.

¥ 150 g OEMEEEME AlLO; vV KT Adr, Ar
-10%H, {E&H AT 1300°C ETHZAL, LMZ, MR
i Ar 'z (11/ min) FRTHNBGEARE L. BMRR, I
ERMRGENCERYEAL, EHEEEELRMSL,
I O IBEORTGEITR 2. TOBETF, FEKZ
Ar HREZH EL, BE% 1550°C TRES &/ R

Mo wire Pt wire

alumina cement

Zr0,-Ca0
Mo MeO:

V205 rod

molten iron

Fig. 1. Schematic diagram of cell assembly used
in the measurement of Dg in Fe.

e EWoL D L BHKPICEE L. BNt 10min
T, EVBER—E Lok, B 10min HEE
BEAEE L BRO—ETHEIZEE L IBHEDOM
49 200sec AU, FofiomEHOEEZ{LE ANE
Pt 2MQ oFRrEEEskE CllkE L.
3.3 JFEp@O Si0,-Ca0, AL0;-CaO OBEHLHF
HOAE
Fig. 21z, HIEICAVv-7ct v Ok & EXRIEK OB
R L. ISR ALOY Y ¥ O TREFSh L
DHRCREBROEME ALO; 8D 4 <&, Mo i »
FREIOCMoMREASIhTWS. 2020 ERNLESE
BEh L, §&E LTBWL. v TESO Fig.
2R LRI, EE2 ~3mm¢ ORHBHITTHY
ZORZBLTEEIIBELEMRLTWVWS. LaCrO3 O

BEREAOR BRI D1 7 Mo #iR S ICIRHT L, &0

) — FERE L. Z0Y — FIgEEnT L, ALRED
REBLTCOREDNESR, ZoZ iy, ROFEHDS
SBEBREL, G&-BEREL, EFT 50T H
7. Mo % v MEZ U7 U BEORDERMOAEICIRRS
h, BET5-d0xEE LTHVWbLhA, Mo fgixl

Constant Current
Source

Potentio-
meter
+ —_
W R| C

W~ O 0o Wi

Fig. 2. Schematic diagram of electrolysis cell as-

sembly and electric circuit used in the
measurement of Dy _cao-
W, working electrode, C; counter ele-
ctrode, R; reference electrode, 1; mol-
ten alloy, 2; molten alloy leaked out,
3; lanthanium chromate, 4; alumina
crucible, 5; molten slag, 6; molybdenum
net, 7; molybdenum wire, 8; gas inlet,
9; thermocouple, 10; small hole to get
slag-metal-contact.
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{ELS B LS UAERECEMT 2BECRESHh, &
B L LCRVW SR, & Ol i 13 Ar-109H, i
B H 2% 500 cc/ min DFEETRE DT, EHEED Po,
#2&<, o, —FiEor. mENT SiC EHE R A
WTTIR S, VL, EENOBGRE L odic, 3
FERHBEAERICETH °C Bl Rb5X5KMER
REXhi.

Si0,-CaO f=SEARE IEFHOBIZIC AV i Bk
X OAIEOMRIE, 8 wtosSi-Fe, %7013, 15 wt2Si-Fe
XU, 40 wt9pCaO-40 wt25Si0,-20 wtdpAl,O, T o
7z. iz, AlOs-CaO A VAEREDEIE TIX, 20wt
%Cu-1 wtoAl-Ni, 5 X%, 50 wt%Ca0-50 wt%Al,0,
THot.

TRTCOEEE VY KOE LS| E FiF-kieT, &

100 g OFBES Lt R, 2o <8R 15g
EEbIEHT S, T, 2BEEDOL D LIEEPIC
WAL, A4l LEEEROMOBEDRREIED. %
DEEDS—EMICER $THERMN, Rr—SREE
Flic. X0k, A&BLMBOMc—ETiR% K 200
Bitl, 5&W L EREOMOEE ORRELEHEIE L
7o, BEELEE, LIESSREKEBE L, EESBEFO
flic b EofcDeteDth, BMEELZL CEEL R
U, BEBAERIT 3~7x10-2cm2, BRABEIX 5
~50mA/cm? DO TLELE 7.
3-4 BREFBAEEICES 85i0,-Ca0 B FTEELE

FRBORAIE

I OFERIEIE Fig. 2 TRLADDERLTH S
2, BEEOPbYI, V- 8 X 0EShA Si
Bifazins® 1.20mmg 5 X 5mMTL, *+h%
QIR B BEREY Bve. BEAE
Wi, b EY O EVWEBREED D, EER OV
AFEEE L EERBERBE SO E V.
Si R EIZEEIROROBEE BRRE® o xa—FC
AER L. o3k, ﬂ£#5®/4zmﬁkrsmﬁfk
B 5 X 5HLDITEERIAo 7z )
HIEREE T NCER3 SRR THS. =7, &
U1, 4, 9mA, F7o, BERRIE 100 4 sec, 1, 10,
100-msec 3 X 0%, 1, 10 sec & L7-.

4. Al E & £

41 JEPD O, DUBFE

Fig. 34z, 950, 1000, 1100°C iz %543 % 80 mol %
PbO-20 mol%Si0, 22\ T DR FREUAIERE OB E D
B L JE 2oy bl dEREMt L, B
MAENCHMLTRY, Q) REWRT B LETLTY

5. tBNERETATIE AdE=0 TH 5, t=0~0D
EMROSEE — (RT/4F)In4/x # BTk Y, BIER
FREHFEREZBR LTV, ZRHEBOES LY
(3) K& AV THERE Do, #187-. CaO-5i0,-Al,0,4
FRICODWTEBN-EER% Fig. 4 1z, logD /T
¢/ L7z, Fig. 4 /1, Na,0-CaO-SiO, Zrhd He
PAAIRECD 2 LB D7D IT S TR Lic. £ DRI
DWW, D=Doexp(—E/RT) OFIZEHE L, Do &
E D% Table | itE &» TR LK. FeO-PbO-Si0O,
FRTIE, 1250°C 251 Do, E b= >DfE® &
DTV5HH, ZhiX, {KI{ETI: positive hole Of%H)d
Po, DRERZEILCHFET HZ LERLTNED,
4-2 BPO O OHBFREH
BENOENVOERE E, 13, 18 O 2B 1100~500
ppm T LT, —100~—200mV ThHot. Bbh

2
7o B it Ol D, expl g (En— B0} 2FHEL,

Time (sec)
1000 2000 30'00 4q00
150}
\
100} N
— .
2 o
q 7
50} / \Qy/
// R 950C o 2
oLl
RT, 4 ST L L,
aF Tz 0 10 20 30 40 50 60 -70

Time (min)
Fig. 3. EMF change in the measurement of Do,
in molten PbO-Si0,.

(T)
1450 1400 1350 1300
] 1] T 1]
—a—— 45Ca0—40Si0;—15A1.0,
——e— 40Ca0—40Si0:—20A1.0s
5.4f —a— 25Ca0—655i0,—10A1,0, 4.0
g \ 303
3.6t 32
5 ~. 42.0°g
£ 38F T ﬁx\“ Z
o X
Eﬁ N \ E\ ] 1.0 &
[ Jos =
4.2 -0.6
i 1 i 1 A L 1 1
58 59 60 61 62 63 64 6.5
(1/T) X10*
Fig. 4. Duffusivity of O, in molten CaO-SiO,-

ALO,.

Compositions are shown in wt%. The
broken line shows the diffusivity of He
in 16 mol2,Na,0-10 mol2,CaO-74 molas
510, for comparison.
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0.15 I at 1383
40 lal[ slag Ox. 535mA /om?
eta - 5i0, 2340sec
Mﬂ—o—o—o—o—
30t
§20.
>
@ S Al:0s
§ 10 Si oo °
S
0 Al
2 30} oo
E metal slag Si0,
& M° at 1378T
20t Red. 526mA /cm®
0 ) , Si 3060sec
2 4 6 8 10 12 10F—1 o Al20s
J T (sect)
Al
Fig. 5. Two examples of the plot according to b 10'00 2000

equation (6) in the measurement of Dg

in Fe.
& oxidation
5 o reduction
5
T 2
a
& o o
é 10} o
ol hd -
e 5t °
a
O°U rs] 2 o
2 2ag ° o
) ] °
10° ° 8
5 -
0 2 4 6 8 10 12

O contentX 107" (ppm)

Fig. 6. Relation between the diffusivity of O
estimated from equation (6) and the
initial oxygen content.

Vi L7 e oy b5 E Fig. b 0X5iieb. T
NOERE O REAELT AT EBR AT LT
H5H, WIhdIVvEZHEEZTL, (6) Xomesh
CWBZ ENblS. CROHEHOESE, X t=0
DR XV, PERURE Do 23k®, B LGS L.
Fig. 612, Do L4 O REDBEHRETLE. LY
O RENEGEES L, ERHECEFEEEN D
nNT, BEOHEZFCHVWONLIEHROMEREL LY,
Fic, BEZLINESDITBEIEZND 2, Do BKE
wic BHEn5. 7, M O REXBBES L,

Distance (u)

"Fig. 7. Concentration profile of Si and Al near
the electrode interface between 40CaO-
40510,-20A1,0; and Fe-15%Si alloy after
suppying constant current.

M %0 FeO BRIRXT, THHBEREROBENTK
L buffer & LTI ©C, Do RAREDILAMSNS.
Xy, ¥ O REH 500~1000 ppm DRFTHIIE
FEHROFEIERTE, Do 2BEO O OHEBRELR
HEBZENLNDL. T O, BREELR 7.8~74.5
mA/cm?, ALO; FiC & hic BEEORmEAZ 0.79~
2.0lem? LZX T, BIRERGCRTOBEEHE 705,
Fig. 6 i S TR N SHENT, LEEoZEREHET
XBZ el T, BEEOSRDINCH
A, LIoHEARNTEOEBERR VW LMD LR LA
F, 31 EoOREER{TEV, TDH5H0 20 EOEIEX D
Dy 11 1550°C BT (1.940.7) x10-4cm?/sec &
kg
4.3 @I Si0,-Ca0, AlL0,-CaO HEEIHFY
PREBUREOEIE I 43T B, Ca0-Si0,-AlL0; FRIBIEIC
B OMEGTREEIEA L, BSRICHL, (10) XX D
Si0; DETEHBFREINBZEE, —1.2~—1.5V 2hiF T
WEETA27E A, SREEI S O EPERLhL O
EEIFIER D SIO, ofF &, »IFEEEL (10)RILX
ST, BIEHEET N5 T b0k, BIAHR
ol Avic LAC e viEEZ AY, FUERETE
EB L0V ERASRER L, BEERLEOME%Z EPMA
T L. Fig. 7 x OFERER L. B#I 64
GIERERYFZCEO TR LB TH D, MENE, F
e (B0 SL, 81 Al it s X-BoMEEETH
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t (sec)
20 30 40 50 60

CAS 23-4 0x.12.3 mA/em®

x_ o  CAS 23-7 Red. 6.6 mA/cm®

7 (mV)

_10.

—a0t CAS 23-6
Red. 24.6 mA/cm®

at 1458

—30 . !

JT (seci)
Fig. 8. Relation between overpotential and
square root of time in the measurement
of Dg;io,-cao in molten CaO-Si0,-Al,0,.

5. @b, EE&PORFBREIIIE—FETDHY, BE
T, ALO; BER—ETH 5, SiO, BERRE
EETKRELELLTVWBZ Edb5b. CaO Tow
TR TE 07205, SiO, IBEE & FOT1d 5

ZEIHLPTHD. UEmoDFHERI Y, 44F

BAETIBEEIC LY, Si-Si0, OBLETREISEL
D, WENITE, ALO; 2—%E & LT, Si0,—Ca0 @
BOSTHEIREY BRI S 2 L) EH oL h
72. AlLOy-CaO FRiIL D>V TIE ZDEOFHERIITR
bl oiss, ALO;—CaO OME JEEASFREI I T
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Fig. 9. Temperature dependency of the quasi
binary interdiffusivity of SiO, and CaO
in molten 40Ca0-405i0,;-20A1,0;.
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Fig. 10. Temperature dependency of the interdif-
fusivity of lime and alumina in molten
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Fig. 11. Relation between overpotential and
square root of time in the measurement
of Dgjo,-cao for short ranges of time

at 1337°C.
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Fig. 12. Relation between time range and slope
of the lines such as shown in figures 13
and 14 in the short time polarization
measurement at 1 337°C.
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Table 1. Summary of the interdiffusivity of components in molten iron and slags obtained
in the present work. The followings are giving the coefficients of D, and E in
D=D, exp(—E/RT).
Diffusi E T t .. er - .
cc;ml}l)f)lxr:gnt D, keal/ mol°C ra‘;‘gge% ure Composition range of diffusion medium
O, 8.3 23 1 000~1 250 1009,PbO
8.3 24 90 mol9,PbO-8i0,
8.3 25 80 mol2,PhO-8i0,
8.3 26 70 mol2,PbO-S8i0,
4.5 30.5 1 300~1 430 45 wt9,Ca0-40 wt9,S10,-15 wt95 Al O,
4.5 33.0 40 wt25Ca0-40 wt?%,310,-20 wt2,Al, O,
4.5 34.0 25 wt%,Ca0-65 wt2,510,-10 wt2,A1,O4
0.21 12.0 1 000~1 150 5 mol% FeO-85 mol%,PbO-10 mol%, 5.0,
Si0,-CaO 4.5 x108 78.4 1 340~1 460 38~42 wt2,Ca0-42~38 wt2,510,-20 wt?,Al, O,
Al,O3-CaO 1.25x10° 125.5 1 450~1 500 45~55 wt%,Ca0-55~45 wt95,Al,O,
(o) (1.94£0.7) x10-4 1550 500~1 000 ppmO in Fe
_3'0<—Liguid Ij’e & Fe ¥ Fe —2.0 < \\\\\
me'asured ) b
——————extrapolated —3.0p S~o Lz
) -
—4 o-“‘I"\D”‘m )
present work Do-re Sss

52 54 56 58 60 62 64
reciprocal of temperture X10* (1/K)

1650 1600 1550 1500 1450 1400 1350 1300
temperture in C

Fig. 13. The diffusivity of Q in liquid and solid
iron to compare the present result with
others.
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Fig. 14. Interdiffusivity of components in molten
iron and slag obtained in the present
work.
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