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Kinetic Study on the Dissolution Reaction of SiO, into Liquid Iron

Synopsis:

Rokuro SAKAGAMI and Takashi SASAI

The kinetics of dissolution of Si0; into liquid iron has been investigated by a method of rapid rise
of the temperature of the melt in silica crucible from 1 550°C to 1 600°C, or 1635°C.

The oxygen increase of liquid iron is rate-controlled solely by interfacial reaction, until the equilib-
rium at these temperatures is reached. The following reaction in which the oxygen adsorbed at the
crucible-melt interface takes part as a reactant explained well the experimental results.

5i0; 4O (ads) =Si+20 + O (ads)

It is impossible to discuss the phenomena of the}Si-deoxidation under the assumption that the local

equilibrium is kept at the interface where the reaction proceeds.

The oxygen adsorption isotherm for the interface isZestimated.
(Received Jan. 29, 1971)
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Fig. 2. Change in oxygen concentration of liquid
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Fig. 4. The effect of the interfacial area on the
initial rate of oxygen increase.
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TWiEWZ EFFRL TV 5.
4:2:4 BEpJoimMibT 2ory—
1600°, 1635°C OWMIREIWLDWT, k- L HSIEEH
REERR R e R > L TERSE AN D T, ki/k-i=Ksi'
DEEFRA 5, Kgi'=2-2x10-5(1600°C), 4'5x10-3
(1635°C) LT
kL(1600°C)=5"0x10-% c¢m-sec—?
K L(1635°C)=5'6x10-5 7
LI CLEBECERMERLERERET S L, KA
E=RT7Tg/(Ts—Ta)-Inkg/kp - (28)
» 5 SiOp BRERICE X O St RERIGO R, OEE

(b ANV F— % RKDBHLENTES. HIIOBRESZED
I o fEnzbnik.

E (Si0, 385 =30kcal/ mol

E'(Si iR ) = — 110 kcal/ mol

BEERG IOV T, AOREHL= A v ¥ -5 250
ot THREERIGOLThPATHHZ LEERRL
foh DT L, EERERGIERNGET 5 EEIREOLD
BEM, FEHR SiO+Ocaay) wFEHEI LT 30keal T

D, 4EFE Si+20+0¢a) k3t T—110keal &
WHZETHS Fi E—E =4H=140kcal 3, Sifg
B RS O RGBT EE L.

7272 LR B RA TR E LTERE2TI WY
5h1, ZELDHTHMEDOHLLIATHID, SBXL
T A AP LS5CBbhS. (HBREELR
BLT2EFELLND.)

WFhIZ LTh, 1600°C & 1635°C X n k<
MR EREAET S Lk, IEIERBED
R C R AT BET 3 & Vv S ERFB RO/, BED
BEE AP FOEEL A vy —CREALLL &, SiO2
BRERIG D) 30keal/ mol, Si BiEER & D L huns —
110kcal/ mol W5 #EEE L THENEIhELIITHS.

4.2-5 BIGGIRAR

Fig. 10 OWFESHIRMH LANGMUIR DXL & idhix
WRESEEELTWBZ ERDOVWT, 2FD 2 A%f
L.

1) Lancmulir OWEFESEESX 6/(1—-0)=6P X, X
DX 3 Ik

a) HWHERVIZ IV EORESFEZRETES.

b) WESFOLINF—XTRTR—TH5.

¢) WIS TFROMAEHIEHRTE 5.

DY LN EDTHEHY, —HBSETMORBE

WFEITDWTIE, EFEE CREFTIEOB S FR LK
THZERHBNTED, D BREIELDTHRHEICRE
THENS T EBTES.

TOHERXEETDHE, BERETIPLHLL LD )
ORRIIE DLW EHD0BENRTH Y, Lavomuir
DOREHIRBE L OTTEAT 5 T L ITIRARI 7 -
hHEEZLNRS.

B EEIC R LS FRIOMBEERASERH T E LW
EEITDWT, ADAMSON X

Of/(1—8) =B'P eoeveereeieeeeceeeieiens (29)
b'=byexp [(Q + Zwl)RT)
=bexp (Zw @ JRT) - wnveerereercenenene (30)
ZEZTWHEHND, 0% bP TxtLCF o v bL7 Fig.

13 AH3WLPRISR, o PEDOLE (FFHIICSI

—.36 —



@k~ SiO; HMRE GO EERPIPIR

2205

e 2) SIEERRIGOETRE < &b BB VT
//‘ p RERIGRE T local equilibrium 3K L 75 v,
o8 6\ /4 /a 3)  SIO WSS IC 3513 HEEE DB FELEE Mz e
06 Vo220 | | L7z
® \\ / / i Wb 0ic, AERERTT BIChih, JHiEEEL
3 | / SRRIAEHFEBBTH LRI LET
o2 7 G =)
o % CL: AR TR (wt9%)
00| ol I 10
_ P C§ : Flakr R (Wt%)
Fig. 12 Langmuir plus lateral interaction FoRER (cm?)
isotherms. Vo Bk (cm?)
Co D EREIREE (wt%)
1 800 : SiJepE (wt%)
T ‘.-.—-\.‘\B . k F:rl ROWEBITIREK (cm-sec™!)
g? | 600 : Si0, BREICD R OEEFER
s °o. : (cm3- mol-1-sec—1)
g 1400 \o% . koy: SiREERIGD B2 O EEEEK
N (cms: mol 1. sec~1)
E 1200 — 1 5 Nas O : By BaER :
; :2;2:’2::::)4 }:L:iGEZ:BAm" \8 ksi : Si DR FEEREEEL (cm?. mol~!-sec™1)
| 000 AN ks,' : Si o RuEEEI (cm?. mol-1. sec—1)
-8 -7 -6 -5 -4 -3 -2 o
log [% 0] : gﬁfi}"’"fé" (mol-cm~2)
Fig. 14. Surface tension of liquid iron-oxygen B SR O & T e R
alloys, 1550°C. W?’g)@fbérm‘ (mol- cm~2)
ko 1 MEEOWEEEEK (cm3- mol-1. sec—1)
NP3 HE), FHIKX>TE Fig. 10 LIELIL A0 ko' : BEFR DR BEE B EE (cm3- mol-1-sec™?)
EHFRBEEZOND. Ksi - Si OB FEFEHEE
2) Fig. 14 |z DArRkeN OFHZTAL5|H LA Fe-O b0 : BEEORTMEER
RIBEROEMEN L BEREOBFREZRL /203D, Ko- E E,?b> T OTEMELT v F~— (kcal/ mol)
zAKEVITCH, URBAIN }r HaLDEN, KINGERY DH|ED 5 Q  RFETHNLF— (kcal/ mol)
L%EORKRICAECDHRL TV TREARIRE Z kD Z : BRI
EEFROWIESIRMZ ENT % &, Langmuir BICi7x <, o AFEER T A v ¥ — (kcal/ mol)
Fig. 10 0 X 5/ SEROREFRMRELD Z Lo 3 ik
o ) Sk, i, B, R $e @, 55 (1969),
5. = p. 550

hi=1

1550°C iR L7 SiO; @ ®Begks 1600°C
5T 1635°C A AE L 72 S VWO EEBTAE
ZEBRTDHZEICE DT, BHE~D SiO; HEIENG % &
ERINCIAR LR, 2EF0 X 5 Afsmr x bhi.

1) FHEELEE COLBESRMIISIT L > TEES
h5. RISOETE, WFERER% reactant & LTEHL
w=

Si0;+0O(ad) =Si+20 + O (ad)
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