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Fig. 1. Sulphur, iron, and silicon transfer and CO
evolution in Run No. S-12. Initial metal silicon
content slightly above lime, alumina, silica slag
equilibrium. a, Top, analyses in weight percent;
and b, Bottom, chemical equivalents.2
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Fandamentals of the Kinetics of Metal-Slag Reactions
—Desulphurization and Dephosphorization—
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Fig. 2. Schematic diagram showing the polariza-
tion of reaction components during desulphuriza-
tion of liquid iron saturated with carbon.®
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Fig. 3. Changes of sulphur and silicon contents

of liquid iron and interfacial tension with time in
Exp. No. B-7.1
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Table 1. Distribution ratio and overall mass
transfer coeflicient of sulphur.19
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Fig. 4. Desulphurization of liquid iron saturated
with carbon by CaO-SiO,-AlO; slag in Exp. No.
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Table 2. Mass transfer coefficients of oxygen
from slag to liquid iron.19
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Fig. 8. Simultaneous reaction of desulphurization and dephosphorization of liquid iron by

CaF,-containing slag at 1 600°C.20
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2 Mp (701 +< Mo * Mpeo
KsB[%S] $.1 2 Kp
M [260]*-1— My (%P)

2
Ky kEeo
)

Ps g
M Myoo 7T

)[%OJ*

+ (%S)—

k2
_7557[%()] Y

(22) X b, WEBBRE Ke kL, k7)), Ks(k3, k3), kS,
k3°°, HELECBT5E 4 XUV B, HEME Lo 23
20T RE, RIGR OREGE O HiEL & & i A
BE [%01* KRB BID. [BO1* piRE T, KIE
CHESP,S, ODBERIFTETES. AR T,
COFBEFRC LY, ERERYRSETWEHBEIERK
BIO A4, B, Lo #RDDHZ ERRALID, HEE
Biredsicd, BHRUERE R IOR 5 F7lEAE
OYBBEFREEIIZE L (ka=il=i8=kn, ki=ki=
k3°°=ks), A, B, Lo BRIGH—ELRELE. b
C hkmpm 2WT, BiDADZRE T~ ERo > b4

e (22)

Table 4. Calculated values of mass transfer
coefficient (kyps), parameters (Lo, 4, B) and
FeO content in final slags.2®

Run No. ksos Lo A B (%FeO ) cal
C-25 0.030 155 — 0. 199 2.38
C-26 0. 100 125 7.05 %108 0. 254 1.05
C-39 0.030 113 2.07 x10° 0.029 3.85
D-41 0.030 126 8.29x10* 0. 066 5.53
G-28 0.018 134 1. 27 x10°% 0.131 3.77
H-29 0.013 85.5 1.35x10* 0. 081 5.08

1-27 0.015 200 1. 31 x10° 0. 050 2. 46
1-32 0.006 262 3.14x10* 0. 086 5.92
J-31 0.005 138 6. 26 X103 0. 060 3.29

B Lp K E L CHSMUERAB ST 2BBHEE LR
EINDBEORIETIAOERER X h ROVAE knpm
=0.17 g/cm?-s 5 Z Lic Lic. ZOEIXFHROE
PRFERIE w2 1 % BRO BENMEK fmpm=0.13 g/
cm?.s L i3IER U Th 5.

HRoOLzA, AR TIEERERY R X ET
ksps, A, B, Lo K7, Bohi-#ER% Table 4 1=
~T

A, BXOEtHE LERETHOP, SoaEELS
Fril & b OfE L 12iE—F LT\,

WEBEI R OWT, HiEDd 2 ToREHE
T4 LT Table 5 wind. BIEBIEWEASOHRE
ThHH, BILBEEHEAT 7OBE ks 12 10-3cm/s O
A —#—=Thb, CaF, GHOHHCILEHIKEL, B
(bR EE VAT 7R LIS 2 oXR/BIHR
RA T 7 OO RCHIE LTV 5.

RILKR B2NL, REBEHBHDOAS 7T X 5 R
DA, B oOWTHEBEEECL EORIGET
X BT CHBRED DR R BB, O KR
FEIHYERBFRPCHEL cEE 5%, BIFERD
BEYHRH L. ToBRCO ¥ ARAERE LTI, (23)
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Table 5. Mass transfer coefficients in liquid and slag.

Element Slag Temp. (C) km(cm/s) ks(cm/s)
Oxygen!'® Fe.0-Ca0-Si0, 1600 1.96%x10°2 0,24—3.07x10-3
Phosphorus!® 2 ” 1540~1 680 — 0.76—1.6x1073
CaF 3-Ca0-Al,034 600 2.43x10-2 1,15-5,5%10-3
Manganese?V Fe.O-Ca0-Si0, " — 0.4-3.3x10?
Sulphur!® Ca0-Si0;-Al;03 1550~1 570 - 1.7—8.3x10™
RO WRK Jo BRI, i it

K __
Jo=Fo{l[%C1—[%C1*) =Gco%g

T Fo BYMEBEFRE (mol/cm?s), Geo 11H
KEmATEE 5 2 — & (mol/cm?-s-atm), pdh 1ZREIC
BT HMBPATE (atm), peo IFHKHLHE (=1atm)
ThH5.

Geo 1% CO 7 ARAEHCBMAMEC AT S & Lizig
BThHp, CO #FARERBYE-A5 7 RELIIO B
THRZHDT, BREE X oHfEHELFECH N
7z. CaO-CaF,-CaCl,-Fe,0, = 5 71 X A¥EED R
Bto A, BIBROREAPFHHAI R T 5.

4. &

A7 VR X HBWHEORER, B Y A Bl 5 KRR
ZoWT, FEROWEERCBEHRCMIIND, e D
MEBe BT 5HE/E R oOWThRR-. HEBEEE
ELTCOBMIBELTH S Z ERmbhieh, &ikisre
HCBEROWTOERTHOT, B, A5 70K
LCWABEERCOWTIIHERTSTh 5.

MEPREB BT 2 WEBEIC O, ERILERELK
h &SN D B \VIMEE T CEA N ER TR
DBIER (Fo & 21¥ Ranz-Marshall o) O FHA R
ZbBhTWa., LaLisddb, 0D hBEieiE
REDT =2 BARLTE Y, HENWEIT 5 LD
BARTHTHS.

Fl, REGHBHEAS 7ORIEOHE, CO 72
FExH O, CO FARENREEECRIZTEES
IO T AEEERTARIGIOWT S, XM HE
NUEEBbh3. $BOWMEORBER T 5.
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