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On Activity of Iron Oxide in Basic Steelmaking Slags
Moriyuki IsHIGURO and Masuta Oxuso
Synopsis:
Studies were made on a calculation method of the iron oxide activity in basic multi-components steelmaking
slag.

The studies have revealed:

1) Among previously proposed calculation methods, there is no generalized onebeing capable to calculate
the iron oxide activity range of multi~component slag. The methods proposed by ELrtorretal and HErany-
MENKO el al are reliable to calculate the iron oxide activity to some extent and the equilibrium oxygen
content in metal can be calculated with a standard deviation of about 200 ppm; the oxygen content is in
equilibrium with the slag that has a high basicity and (% Fe,O) of more than 5%.

2) On the assumption that the molten slag dissociates completely to the ionic species, effects of calculation
methods of ionic fraction assuming various ionic species of the iron oxide on the iron oxide activity are dis-

cussed.

As the result, a new calculation method on iron oxide activity has been interoduced by authers

]
Qro0=7re0  No'z-- Npo'2-

log 7reo= — 2.0268(Np'2-)3 +4.6970(Np'2- )2 — 4.5452( Np'2-)+ 1.8776 assuming that iron oxide is dissociated

to the species Fez+, Fe3+ and O2-,
by Froop et al.
3)

and utilizing the calculation method on ionic fraction proposed
This calculation method is available to determine average oxidation potential of slags.
When (CaF,) content is less than 809, (CaF;) component in the slag increase the iron oxide

activity and increase the equilibrium oxygen content in the metal by about 200ppm compared to that
in metal, which is equilibrium with the slag free from (CaF,)
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Table 1.

Proposed methods for calculation of iron oxide activity.

: ‘1 :
No. ' Proposers Concept of |
| slag structure

Bases of calculation

i * =
, Data No. | Publised
in Table 2' year

|
1 | Ferrers & | Molecular | Iso-activity diagram of @pe.o in quasi-ternary ‘ ] 1941
l CHIPMANY ~ association | (Ysi0,) - (Ycao+ Ymgo) - (Yrei0) system | |
f i
! Tavior & | Molecular | 1s0-activity diagram @pe.q in guasi-ternary 5
2 Cuieman® | association | ¥Si02)~(Ycao+ Ymgo)~(Yre:0) system, assuming 2 1942
* ! Al,O3 has no effect on Greio
‘ ’ Assuming free CaO, CaF,0,, Ca,P,0, FeO, Ca,SiO4,
WINKLER | Molcular Ca,Si;0g, 2s molecular components, Ngpqq is calculated
3 association from a cubic equation introduced by dissociation 3 1946
CHIPMANY) equilibrium among molecular components, and Nggq
is equal to @greo
TURKDOGAN Molecular Iso-activity diagram of @ge.0 in quasi-ternary I, 2, 3,
4 & association | (Vsiog+ Na1505) ~(Neuo + Nyno+ Nugo) - (Mrero)system, | 4 and 1953
PEARsONS) © | assuming P,Og has no effect on Qpe.o Others
Iso-activity diagram of @g in quasi-ternary 2, 3
EvrLiorr & | Molecular et0 ’
5 LUERSSEN associaution (Nsio, + Nar,0,+ Np,0,) ~(Neao + Nyno + Nugo) - (Wreio) and 1955
system Others
. Anions : Fez+, Fe3+, Mn2+, Ca2+, Mg+
6 |xo & " dhaociation | Cations : 02~ SIOI-, POIZ, AIO}-, T~ 3 1950
SPEIGHTD Gouo— K (N{ 2+ /Npz-
€0~ exp(7 000/ 7T—3.258)
Tonic Anions : Fe?+, Fe?+, Mn2+, Ca2+, Mg2+ Scimar
- . Cations : O2-, SiO§{-PO}-, AlO;- not
8) ] 4 4 2
7 SciMar! dissociation @reo= (rFer 702 ) (N'Fer+- N'03-) publis- > 1962
= f (N'p2-) - (N Fe2+- N'g2-) hed
Tonic Anions : ibid to Scimer 6. 7
T - . Cations : ibid to Scimar ?
)
8 LOsCHET? dissociation Groo=1.11exp [5.79(1 — N 02-)2] (Npez+ - Noz-) a?ﬁl 1965
Lpeo= exp (5 762/ T —2.439) others

* Data used for leading each calculation method.
EEFNE UTRIED/CHEE UT, Ferrer & Car-
pPMANY, TAvLOR & CHipMAN?), WINKLER } CHIPMANY)
Tuskpocan & PeEarson®3s X U8 Erviort & LUERSSENS)
DFEENDD.

W2 2 BT 28N, ERILFEIITE A
B2, B2 Y, BRAWPELS FORE
KT, BADAF L TMELTHDZ LB LR
Lish22H 5. Zhivbd b4 F o g(Tonic theory)
ThHHN, DA F RO 2 & EELEkIEROHESE
IR D ANICHARBER T b TEL. REDL T
5, BEAAZ 7V, Table 1 @R U2 X 577084 42
LA A LTS E WS EFABKASIhTE
¥, Herasymenko & SpeiGHT?, SciMar®, LOscHERY
DHFEEBERDIOTH 5.

AL, FUE D™, BRI T S OEIIERERR, 2
7 TRk S OIERIE R & UGERITE, Fe;O-MnO-
Si0, =TCRIBEAA T V DERSTEED, FeO-MnO%,
FeO-8i0, &, MnO-8i0, &=tk M DHRIIER

KRB L7 A0 — 85 4 — 2—2HAVWD T LItk
DIELLRD B EMNTEBL LERLE. TDHE,
Fe;O-MnO-8i0,-Al,03 Fiz DT, Berl 59, IR
L2 X DT, MREEEVWIREN, SRS FRiBHE R
T ORBIEROHIIT, 20X 5 EFRERKT F v
FAEZATYWS. L L, BEDOL IS, KUK
DHRLEEDTVB SRS RIREER 2 T 7 OEN %
HHTHDORMVEL, ETLROZANF —18T 2 —4
2%, BRIk ShTuwWhvwo T ook
EIE L.

2.2 ZRARZAFVORILBEROETES

Table 23z, £ F CRBEEN-ERSFRERS &
DFEILBEE DX LRAIESE LBIESREZ2 R L.
BlETE, 1940~1950 £ I T bh Tk D,
AT, *ENEGOGHE, BEEREEEBEOFEME
LowWTil, H5BREMENRSLIDIEEFRTVWS L
Bbohsh, Fill, WMEST XD, E{Lgk-CaO R,
BRILEL-SI0; R FeO FRICET DM H iBlE MR
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Table 2. Conditions for measuring iron oxide activity.
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The time allowed for attainment of equilibrium.

*

xi, Table 2 ®» No. 1, No. 5 o5 — 4
D—Eh> HoRDIz FeO FEEMRFTEHEHHTE
HEERLTWVWS. 7275, No. 6, No. 7
DIRERIE DT, XEIRFT =R LT
Wa s, HiRE S 0ME»D B0 L
W

o, AT F -4 ZVEEFE T, B #
2 VR BENET BT 558, A
TUDRES A ZMBEL VRS D LT
DT, A7 7% HMET 35X 5HETSZ
EPUELEEINTWA.

Fig. | ¥ Table 2R Lt D FEE
BT —2DA7 VKA (Nsio,+ Np,os+
Na1,0,) — (Ncao+Nugo+Nyno) — (Nrewo)
B=TCRIA YIS 2Ty PLAZHDT
»%. FREPicik, LDEFORggHhD 25
JHUKARE, KUY, FEREih o 2 5 2K
WEZ HbeTELE.

2.3 EAOHEEORTEER

Table 1 iz /R U782 DOFHEHD, DX
IUFEHTC, EOBEOWETIEHTES
»EEREC T B, Table 2007 — 2 %]
Wy RO XS IekEt Rt 2.

Tiidbb, BADOFEKCIOT, 525
NIRRT TINGEREEND, TORF 5 E
Wt Hinh O FEIRE ([%01: cu) %5
HU, HZE SN BEOBEIRE ([201:0)
LHBE L. ZOEE, YEioXi#Er: LT,
(DXE(2)KEFEL, &7 — 2 OffEz
D cDiciE, grad (& A8 D BEYF O
), sigma(BUFMITHTHL7 — & DEE
#iRE) ZERAL, @207 ~2 20Tk
Ri = X Y EHEoBRET&2 T2k,

[20]cat=grad.[9%0O]gp --- -+ (1)
Ri=[%01i,ca1/[%O01i o6 - (2)

Fig. 24z grad & sigma OTEAY T L7
A3, grad B3 L IZiE <, &> sigma DfEHMD
Iz, FIREEFERESL X< —FHTHZ
EERLTWS.

e A Table 3 R L7 NEEHEW
RECHOF—4BERLTED, BLXDEF
B &0, FrEWRE S IRERES B E

DTWb i, FtEERAF - 2HNE, 5
AbNhiF—48I ol /s 25603
5. FofEFEG T, 0.95<grad<1.05 %l
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1. Equilibrated data in quasi-ternary diagram.
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L D : Range of slags in LD converter
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Fig. 2. Meaning of grad. and sigma in table 3.

OH : Range of slags in basic open hearth

BT BHRE A THY, 0.90<grad<0.95, 1.05<
grad<L.10%i%2 3% b DR ZEBTHE /. Fig, &
NENOFREEEES DM ENF — 22T
3, BHEh AT —2%% () THoOTERLA

Table 3 OHFFERD SRDZ LH3bh 5.

® CoRFEEEESTD, TOFFERERETDIO
AW F—% (N &2 O THo2b0) 13, HREIT
1B & SEBIEE, X< —FHT2FTH 5, TURKDOGAN

5DEEHC WINKLER 50D F —4 & Rocca 5D F —
2&EELLAb @, KUY LOscHER OEFE LT PeTER
SO7F—SEFHRE LD, —HET, @HF~-20
BIRETROITREEYZE 2L N 5.

® YoFEkd, FETTERS 5D F — £1%, TCis
BLTWEH, TRTORMER DT — & MM B
TE L, BIRTR, FXEREIh TV

@ LoFtH#ED, PETER LD 2T SHKHIEO 7 —~
AT &R

T, Ml &y, LDEFREOR T I HILE

Table 3. Results of investigation on calculation methods previously proposed.

N grad N . Numbers of date. Meaning of grad and sigma show in Fig 2
sigma Circle sign shows the data used for making each calkulation method.
Data |Fetters Taylor |Winkler | Rocca |Fischer | Peter Kniippe! |
C alculation and and and Grant and and Esche andOeters and
method Chipman | Chipman | Chipman | Chipman | Von Ende| QOelsen Gru B
Fetters and .04 1.00 1.31 .63 {.04 .23
Chipman aozzz 26 10218 |32 lao390] '° looo7e|?! lonize| © 3 bous
Taylor and 1.00 0.97 .26 .87 0.98 19
Chipman '230.0203' b0182|%° boasz ' loosaz|* o144 © 3 boiaz
i 098 6.09 0.97 4.01 ) 0.87 .27
Winkler and 149 . o8 34 o a7 a8
Chipman C.0326 1.79201—(0.032¢~ 02044 00191 00126
Turkdogan and 1.05 l. 0.94 17 .31 1.54 122 .56
8 47 48
Pearson @0.028 0.0!8I 0.0250 Q0511 S 0.0206 00206 00166
1.O1 092 0.86 o 097 | 058 0.85
Elilott and 149 l 43 85 a7 48
Luerssen 00 00199 00205 ~ DO46I 00177 00105 .00
098 |_, 208 .00 0.94 0.66 .00
Herasymenko 21 4
and Speight  |*2looaia]3! o 2es ‘o.o 00234] © 7 boie3|*® ooz
.02 0.88 87‘LI3 0.91 a 0.79 48|.|7
'~ Scimar 127\ 00ze8| 7 bo27s|° o262 '€ boi7sl © " boies | *®boior
097 098 .12 0.89 0.62 1.06
- ) %
Loscher ['®®lo0206] '3 bo3aa| " loossg| '© boigs| © 0.0I46 Do.o|o:-,
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&N, O, FHEHED/T Y ¥ (Sigma) /AL T
EBREFSBOBEEDF — 4 CERTE D EEE,
Table 3 75845 &, ELuiort L Ok LE HERAsYM-
ENKO LOFENBRETEDS.

Z0 oD FEE O EHAIRR & Fic BECT 3 2
W, Ri b (%Fe) ORAtRICIAH LCE#EYT S5 &, Fig
3, Fig. 40X 5. k@it vwT PETER 5
D F—4213, BEHATELCOBRHATHLDTRIL

Fm
fe-

Mz g4 5 &, Tavror 5D F — #1134, ELuorr
5OEIEETIE, 13F Ri=1 rEtE INn 5, Hera-
SYMENKO L DFHEEETIE, Ri>2 OLOA% L TTW
LT bbb ZOHANE, Tavior L7 — 2753,
Fig. 12 RLAcXS5F—D (FeO) v THET S
&, thDHEED T — 2 I ARIREEEEDO DML
<, ZDl:¥, HERASYMENKO LDFIHEETIY, No?~ 73
KT 27, #RELT (%0l BARELFEETN
HIliwkbrELLNS., LT HERASYMENKO
L OFHEEE WINKLER 5O 7 — 2 MR 2> 5K & <
KIEEECThL 27 SRR cE R VW LR L
T 5.

P, MmElREE L, (%WFe) 7 5% AT Lns s
Ri M1 HLRELREFESTDHOC, COHFHERT THIK
NOBANNITEEFP LT TH .

24 BEHER(CRITY (CaFy) OEE(CDNWT

Table 1 252 % X 51T, BILEIGEOFIEICH /A
h (CaF,) o4y L7-R13, HERASYMENKO 55 D
DHTHD. Fiz, (CaFy) wHL LKL FREM= S
T OREER, JERIC DI, WINKLER LD 7 F— %
(4~17.69% CaF,) &, Rocca LD 24 ¥—4 (0.4~
80.49,CaF,) izt ¥¥ 5. ZhH0F — 2 & {divy, He-
RASYMENKO LD HEKIC XD [%Olu %FHEL, [%
Ol i LTCF ey b¥5HE Fig. 5 DX I b.
WINKLER 5D F — #2137 {H & 4 100~300 ppm %< 5
H&hs. Rocca LOF— 413, FHHEhr 13 Ho
F—4 (fbD7 — 21 No?~ <0 L7g b EEARAE) 13,
(%Ye;) 75 5% LT ORIRED & OB KBS TH D/
DREMNT VX ELDTED, (%Cal,;) & ORI
b nhuv. 20k 5 Herasymenko OEFEIHE,
CaF, OE\ELEECANTVEHOD, TOEFY T+
SRAT DT ic DTty

EiLuorr 6 3t 5k, (CaF,) oREEHLE LT
WS WA, AR F — 2% {#ioT (%Ol ZEETS
&, Fig. 6x s s.

Rocca LDF— #1%, (%Fe) » 5% LAF OEEIRE

| I { I T T I
30— aat ]
201 % 1
Y
10}= o Fetters and Chipman =
7 — X  Taylor and Chipman 7
— ® Winkler and Chipman -
2:. 4 Rocco, Grant and Chipman :
@ o a Fischer and Von Ende
o & -
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2 s
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» a % a -
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Fig. 3. Relation between Ri and (9Fe;),
calculation method of EvrrioTT and

LUERSSEN.
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Fig. 4. Relation petween Ri and (2,Fe,;), calcu-
lation method of HeErsyMENKO and SPEIGHT.

HREGTH DD, KELNTVFLEDTWED,
WINKLER 50D 7~ 2%, 7 @& % 200 ppm (3 & {LH
KEtEEh, 210, (%CaF,;) & OB 3D b
(AN

WTFNOFTEET, FL5DF -4 % BEBLTE, F
B, Ri<l tep b, 25 5o (CaFy) 12
BRLEERZIEMX D ¢ H X NG, F—2DNTY
FOLIE, WINKLERDEER D SN T 5 &, [%O0]ca
V¥, [%01es X b9 200 ppm BAS BT EAbh
5.
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Winkler ond Chipmans data Y
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’ /
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(%0)an

Fig. 5. Relation between [9,0].,; by HERASYMENKO
8 SpeicHTs method and [260], equilibra-
ted steelmaking slags containing (CaF,).

Winkler and Chipmans data
§ 0.15 |- |Rocca et al's data °
- Ve
3 7/
2 yd
0,10 F /
o 7/
o J/ s
° D/ *
Vd
o s°
0.05 o
//: °
g7 o °
ol o __ ] ]
(o] 0.05 0.10 0.15
L% 0O 1Job.

Fig. 6. Relation between [9%0].y; by ErLiorr &
Luerssen’s method and [9260],. equili
brated steelmaking slags containing (CaF,).

3. ZHARRBRIIORLBERTE S
EDNWTOD 1 A%

3.1 HEFZRIIDODWTDL FiE
BELA T 0, O (BRUREIE, ik, Ly
FebE, KRN, BEEE) »5F X T, 14 HiFuK
EEZLNTWS. MEE, FoXok4 4o/, &
OREMBELTVWDPTHED, B82S rofEss L
T~ ROXSEREEfTARDK.
(1] 25 FHkiLEMiE, BRikETlE, ko
X OWA T A & BT 5.
(Ca0)—Ca?+ + Oz~ e (3)

(MnO)—>Mn2+ + 02 ceenvriiieninninin e (4)
(MgO)—>I\’[g2+ FO27 e ( 5 )
Alzoz) +302-52A103 e (6)
(SiOz) 4+202- 8108 e ( 7 )

(P205) 4302 2P0~ -evevvvvnieeiene e (8)

BRLERIZ DV TIE, RO 38 ) OBHRV-E T/
@ (FeO)-»Fe?++Q2~, (Fe,Q;) »2Fe3+ +-302-
e (9)
® (FeO)—Fez++02-, (Fe,O,)+502-—2FeO;-
e L)}
© (FetO)—Fe2~ + 02~ wovimiiiiiieiieinienenaes 18))
[RE 2] A A o HEOFEITE, ROX 57 Tem-
KIN DA A LG9 E, Froop HWDA F o F@iadiHL
7.
@ TeMKIN DA F 5
ngk-

N’sz . Ni= e (12)

B o
1kt e

@ Froob 504 F L 45H

kn gu+ kngk-
N gor= — A7 Ntge= 87 L (13)
Lkn g+ Zhnpge-

RICEEAESROFHERZ (1D RXDOX SICEEKL, 7Treo &
(B)RDX S5, N§~ (LENo-) OBk Es LTk
FHikw Eof.

Areo=ret* Ad~
= (rre2* Npe2*) (r5~-N§~)
= (rrez* 76~ ) Npe2+- NG~
= 7Fe0 Nrezt N3~ cooeroeeiccninic (14)

(72721, Froop L4 o BROEE, EXNONE
N' Lis3)

TFe0=f1(Noz' Zix fz(N'oz-)..................(]5)

(15) X DBEIBE M ER A AET 113, Table 24
5% L7- FETTERS 5 & WINEKLER 5DHIEF — & % {iliR
Lic. o, #{bekiFaoiiteikiEg: L, (1)Ko
i L BB v 7z
6320
T

ZHLT FHkoBEE LTE, 2804 A 5%
LT ThTh 3 BoBLEkifoMEabEnd s
DT, FEOEHLILD, rre0 KDWTL, 6O
MHRESL. 1HELT, 4AF 5RO Fuoop 5
DA F PR L, Ehgkoftie LT(9)XN xRz
LISB D rreo & No?~ LOWMR% Fig. 7 TR L
7o o 5 EogED, FIFELOBEGREELN,  log
rreo b No2~ (BUE No?) o 3 kB L LTEETES
T ERbhrD7.

log rreo & No?~ (BUIT N2-) @ 3RFEEHE LTk
7cb D% Table 4 (TR L7z

ZDX ST LTKRD rreo ZHWIWE, BE LGS
IR 5 URGIBE>PLFETE, FEDORT 5 L Fhi+
BHAANWPERREL, A2 VRGBELIEES 2bh

12,7343 oieevinnns - (16)

o T
log Lgeo— =
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Table 4. Regression coefficients of gguation concerning relations between ypeo and Ng2z-
10g 7re0—A- (Noz~)3+ B- (No2=)2 4 C- (No?~) +D
(Replace Ny~ to Ng'2- in case of FLoobs et al’s ionic theory)

. . Total
Ionic theory iI[%n[:coi}i)gglscs of A B D numbers ?T*O*TQ) o Simbol
of data
FeZ‘F Fe3+
o —1.5490{+3.4205|—3.6581{+1.7814| 226 ! 0.968 | 0.085 | 7reo-(1)
Fe2+
TEMKIN O FeOs- |~ 1-6212+4.03354.3237)+ 18486 225 0.971 | 0.131 | 7re0-(2)
Fe, 2+
PV —1.2677|+3.0187|—3.4997(+1.7072 226 0.968 | 0.070 | 7re0-(3)
§f=&“ —2.0268|+4.6970| — 4.5452|+ 1.8776] 226 0.974 | 0.075 | rreo-(4)
- F 2+,
Froop et al | (27> o, |—3.6444/+7.7351|-6.238742.0111] 225 0.975 | 0.088 ‘cho,(s)
v —1.8480|+4.5225/—4.5380|+1.8213| 226 0.976 | 0.074 | 7re0-(6)
100 : : . : EB—BELEO52TWSE., ZOHHE, %o FeO,

111

Yre0 —(4)

LI LA

1

1

{
0 02 o4 06 08 1.0

Fig. 7. An example of relation between ygco
and N3-.
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r R UtpetEafT7co7z. Table 51, 6 OFHEEIC
B4 %N, grad, sigma ORBEFERER L.

N®BE 21 F—2X DL BDE, Greo>1 72
DTS EEH LI/ DTHS.

Table 57 5Lk DT LHbh%.

® 71reo PCED DIV A FETTERS & & WINKLER
DT~ 213, YR, TRTOHFEELCSWT, [%0]
13 [%0)e &XHE L TIZIE—R LTV 575, sigma 5
HIEF LT, BESDTE V& LT FeO Vb D
—H/RIFT, Fe;O3 2% FeO}~ L7 % & LTHIEDRS

Fe, O3 HHlEEDRHE @ADL HO/cicd L Bbh 5.

® Tavyior Kt Rocca LD0F— %1%, L6504
*UHOEEL, BibgkoA 4 8L LT, Fert, Fed+
O~ Dfifia{iE L bOMBRIFTHSL. LIchH>T
FeO, Fe,0y D4Rl EATE L < kb bhTviug, ©
NHDR T S 35T, Fet+, Fed+, O2- o
i w B LICIRIR 23, — itk ST Chtwd &
Eibhb.

® PeTER L F — &Y, EE{LghkE Fe,O & LTHR
BOFEVPRIFTHD Z L5, FeO, Fe,O3 O4HIE
HEAIE L < A WA REPEAS K X L.

@ TeEMkIN DA U F & FLoon LDA F o Bicid
ARETS 22550 HITL D7 A8, KNUPPEL S0 7 — &
i, BEELSEECS 2582588 LT, Froonh
DAL BHDOER— DO ETT N TVWEEE RS

5, FeO, Fe Oy MO HTEAZ YL b D THIU,
FLoop LMD A & L BLcfivy, 4 4 5B astE L, b
BRffuA, Fer+, Ted+r, O~ &L UTHHR S HHS,
—EHOHTT e EREEELLNRD. ik, O
B LT, Total Fe LA T WiEStd, Tem-
KIN DA F UBOFEENS, sigma p/hE LD TWBHH
MAREZR ZZ LT V.

Fig. 8 2k, ~ o ETCTI<nTwsEFE I bN5
Froop 04 # U3l (9) ROBRLERA A o k% (K
FELIHBED Ri & (%FeO) oz RLA. WwWTh
DF — 2 DAL (%FeO)>10 OFIH T, IXE Ri=
1 e oTkbh, AT THLXT vy vOFEE L~
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Table 5. Results of investigation on new calculation methods.

T grod N . Numbers of data
N | sigma Meaning of grad and sigma show in Fig 2
Cirde sign shows the data used for magking each calcutation method
iCalculution method Data
jonic [lonic spaci|| Fetters | Winkler Taylor Rocca Fischer | Peter Knippel
th -es of and and and Grant and and Esche gnd{Oeters and
80Ty | iron oxides Chipman |Chipmoan | Chipman | Chipman |Von Ende | Oelsen Gru s
Fe2t, Fedt . .00 .02 1.00 1.00 077 1.15
] 21 0 47 48
o= @ 0.0258|0.0I65 0.0296 0.0162 00187 0.0128
Fe2t .00 1.O| 0.82 0.77 1.i1
Temkin | ' 0 15 0 47 48
02",FeO% 0.0254@0091 0.0146 00I62|  0.0I59
Fet 2% 1.00 1.01 .06 0.86 .07 1.05 .27
02- 0.0238 @0.0IGO 16 0.055] 15 0.0150 85 00195 a7 00153 48 0.0144
Fe2", Fe3*| . 1.00 ! 1.03 .03 094 0.7 1 1.09
Floog |-0F oozeeoorm '3 b.oze2|?! ooiaz|| © ¥ borze |[*® b.oi2s
00
2+ ) | LOI 0.89 0.78 0.71 .03
Fe2* e -°° °'le 15 0 a7 a8
et al |o ; FeOa 00268 0.025 | 0.0182 00153 D.0151 0.0160
Fe12+ 0.98 102 1.06 0.82 1.08 0.96 1.20
02~ 0.024500!66 8 lo.os55| !° |0.0140|83%|0.0195|| 47 b.0143|%8 [0.0146
’ _ 020 T T
'0" ! ! ' ! ' i ' ' ' 7 -—3\ ® Winkler et al 4
+F x o Fetter et al 3 o R 7
e * x Taylor et al - f, 0.15+ ° occo o d // -
5r. * Winkler et al 7 .
T ar » Rocca et al 7]
3F . v Peter et al -
by v Kniippel et a) o.1of
2 =" -
r'Y . 'o%
v .ﬂva’i:‘,ﬁo:u""'ﬁ.o 2.0 :" 0.05 g,-;dzgojg; B
: ;.'. g?wo °:§$§-o 3 % 3:&; 3 3igma=00177
0.7 "%‘J v & ° * ° -
= o S - fo) i i
0.5 ¥ g 0 005 010 a5 020
o4 ;' -1 (% O)ob
0.3 . T Fig. 9. Relation between [%O].; and [9%O1,
0.2 ol i equilibrated slag containing (CaF,),
Tl [%0]cas ¢ calculated by 7peo-(4).
0.1 1 1 | ] 1 { | ] |
0 20 4q0 60 80 100 - .
2 T T
(% FeO) ) | 1
£ 1o g
Fig. 8. Relation between Ri and (%FeO) in case g ou e °
of using ypeo-(4)- E . o
(=)
SEOFENT, ZOHEEMI, FHRD rreo-(4) iF S A ° 1
LT, WinkLer 5 & Rocca 50 (CaF,) #4357 & o
— 205 [9%0]cy &3k, [%0]p L TF o v b Oo ° 2.5 5l0 715 .
[
T5% Fig. 90X 5.k h. WINKLER 50 F — &% (% CaFa)

[%010 1§ LT [%O00ear 1%, 5 200 ppm &< 5HE
SN, Rocoa BOF— & H/85 YV ERK TR, T
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Fig. 10. Relation between Ri and (%CaF,)
[%O]car : calculated by yrep-(4).
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Fig. 11. Relation between rp.o-(4) and NZ- in
case of molten slags containing(CaF,).
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WA TTD rreo WHT SRR T Fig. 7 ol
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OB BREAIERIE S L2 5Rnbhs.
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2) BRILEKEE O LW G EE R T 7o, maa
TTDAF R EE L, 4 F U SEEEE L, BEE
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10g 7Fe0=—2.0268(N'2-)34+4.6970( N 'g2-)2
—4.,5452(N'g2-) +1.8776
8) 27 s (CaFy) 1327 7 DR LG R % #in
=4, Wﬁhﬂkﬁme@ﬁ@f (CaFp) &% v 2
7 T A D O T ER R IR & % 200 ppm BifnX
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