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Phosphorus Distribution between CaO-containing Slag and
Carbon-saturated Iron at Hot Metal Temperatures
Kimihisa Tto and Nobuo Sano
Synopsis :

In order to thermodynamically understand the dephosphorization behavior of hot metals, the equilibrium
distribution of phosphorus between a solid iron strip and CaO-bearing slag was measured in the temperature
from 1200°C to 1400°C as a function of slag composition, avoiding the possible violent CO evolution if
carbon-saturated iron were used. The obtained result was then converted to the value for the hot metal system

using available thermodynamic data of phosphorus in solid and liquid irons.

- The results are summarized as follows :

1) The Ca0O-5i0:-FeO system has very high dephosphorizing capacity when it is saturated with

2Ca0-Si0a,.

2) The CaO-CaF;-FeO system containing a large amount of CaQ and CaF» has high ., values, where L,
denotes the distribution ratie of phosphorus between slag and carbon-saturated iron.
3) When FeO content is low, the CaO-Si0,-CaF,-FeQ system containing a large amount of CaO has very

high phosphate capacity.

4) Iron oxide decreases the phosphate capacity of hasic slags.
5) From the laboratory equilibration test of the CaO-bearing slags used in the practical hot-metal
treatment, the partial pressure of oxygen at the slag-metal interface is estimated at 10"'*~10""* atm, which is ten

times as high as that in the soda-ash treatment.
Fe+1/20,=FeO and the one by C+1/20,=CO.
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¥y MBRBELWEE, RO (1) RBWRILT 5.
In (xb/x3) =45 /RT—1n ;P .................. (1)
x} : EkEk (r-Fe) o Lo 5R
P REBAMBEPO Y ADE N SR
p : REMFEHF O D ADFEERE
T dpi=pi—pr(x) THS.
el Bk (r-Fe) Db ALERT vV
tr : Fe-P-C &&= AR L5 JRAFRKE
TD Y AALFERT vy U
A3 /RT 2 QAR THELZ bR DY,
A5 /RT=16.598+2.403 x 10-5T —9 5377~}
—12505T-2—0.9836In T
1600°C 1z 3\~ C FROHBERG B2 T Lo TRDBNT:
In7p=1.80 %, ERIEKE T MCHSEBEHRECH
BwLCkDE InTp & (1) RKERATSHC LR IDT,
AREWCKIT S xp/xb B RDHIENTES. Ik,
911°C~1392°C o Fe-P & E&OETEMT, » AR
ERRINT 5 & v b a BB T5Y. B a
HMoB&a: 3), @) REAWT x2/x3 (x§:a-Fe rp
DY ADEIHER) ZRDLZENTES.
In (x}/x$) =d4p%/RT ~In T reereenneerene s (3)
Ap%/RT=16.842+2.403 x 10-5T
—109697'-1—12505T-2—-0.9836 In T--- (4)
2-2 REBHE
SRIALGE Cag(PO,),, Si0,, FeiO, CaF, 3 XU
i CaCO; %R LTS CaO R RA TFHEM
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(1 200~1400°C) THligk 5 o1F (HER 26 mm, [ 130
mm) ML, B 100 ¢ OfgkE i B B
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Ba&d 12h THOTHLZ LR THERC L D HERL
fe.
P+5/2FeQ=PO, 5+ 5Fe -wrveemeeveereeeeenes (5)
(5) ROFIGHTEHCELHE, BHESEERRNY A5
FERIVERIBLASTS. BERCHAEBELIAS 7Y
7 = VBB BT EES L TR BRvwicb o
O AN L. D ASFIRIL, Bife Fo7 Y v
T A-2Y 7FVERNKA EEY A\ich, P<20ppm
ORBICOWTIRBE IR e Y 77 vERKA BRI X

BWE ADWEEAVAZ LT, P>1ppm ¥ TOE
BERTo%. A7 73R LRRLER, 250t
a¥iEiTolk.
BAEW ARBIEE Po, 13 (6), (1) RTHHEIA
5.
CO+1/20,=CO, -erreereereerereerimmiiiinn (6)
4G® = —67 5004 20.75T cal/mol® ---vvens (7)
FeO oiF&iy, HAMRLEERNER FeO %R
BELT 8), (9 RIvkdi
Fe(s) +1/202=FCO(S) ........................ (8)
AG° = —63 310+ 15, 62T cal/mol¥
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3.1 CaO-$8i0,-FeO %
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Fig. 1. Temperature dependency of (P)/[P]

in Ca0-Si0,-FeO system.
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Tw3.), HMEE CORNEMELBMCESI Y AcH
HTeaEmwo B RLTWS.

Fig. 2 (% 1300°C o CaO-8i0,-FeO 3 SEHREEM
2, EEBFEIRTOLERF RS JOCEFCETHE
gD ARBRT, BV ASEKE (Lp2200) B LN
TeAS 7% BEITCT m .y P LcbDTHS. Bib AR
1% 1250~1380°C nEERHHE TTHhicbDTH B,
IRHD AT 7 B—EH T/, 2Ca0-8i0, %
3Ca0-8i0, & HELIAT 7/ THD I bbb,
Mrh o 2 mgitix, SEy, Y X5 1300°C to 2
7 /- IRFBERBEEO o ANEEETHY, A5
DEFEENFE L FeO BENRB L, » ANBRIE
1B Ebdbonnn. LhL, EEOBHHD ATV
HieHE 52 5 2020-8i0,, 3Ca0-SiO, HLERD »
F 7O TIRBITEMEA R\,

Fig. 3 13, 1300°C =33 2Ca0-SiO, ff A
7 (@H) K IXUE LU FeO EEET 2Ca0-Si0O, f#1 A
77 xb CaO BEN 3wty K235 7 (OH) o,
A 7 7-[RBEEATEHE OFH b ADEH (Lp) %KL
T\ %. Fig. 2 eyl Fig. 3 LR CHICR
TA, BRERD A S S OoEER, BWEE LX<

slag on practical operations

AY4
50 (W t/ o) FetO
(@ : 2Ca0-Si0; sat., O : not saturated)
Fig. 2. Slag composition of practical hot-metal
treatment and those investigated in Fig. 3 at 1300
°C plotted on the CaQ-SiO,~FeO ternary diagram.

Cal

1300°C
50001  cCa0-Fe0-Si0, system
~0-2Ca0-Si0; sat.
j ~0- not saturated
10001 (P205)=1.7 %
500} e
1 1

20 30 40
FetO (wt%)
Fig. 3. Relation between Lp and Fe,O (wt%).

DO TB. 2Ca0-Si0, #f1 25 7o Lp 1 Fe,O
(=FeO+Fe,O5) DL L HHALTED, Lnd
R FeO ¥EpEc CaO BEMN 3wty EVWRA 5 7D Lp
LHANB EH 2.8 fEnicoTCwWb. Zhik, AFID
CaO DiFE (Gcuo) 78 2Ca0-Si0, AR C BT
WAL TWBLDTHLEEL BNRSY,

Wick, 25 7 LIEEL T b 2Ca0- 810, i,
BECHE LI 80D WHD 3~ 55D P.Os 2L
Tk b, 2Ca0-8i0, L RFEMFIELBOFLEH A0E
ik 5000~8000 k5 ffEd T BN MEICET 5.

3.2 CaO-CaF,-FeO %

2 Z 7~D CaF, DAY AR TH S - &
REHSBEIRTS. 22T, CaO-CaF,-FeO %
A 7 7 L RFRFEHE O h A DB OMBRER
o\WT 1300°C CHIESR {727,

Fig. 4 |1 1300°C ki) 5 EELERES CaO-FeO
(+Fe;03+P,0;) -CaF, # 3 LRREBR R LbD
TH b, CaO-CaF,-FeO RDIREBRI 2 HHEE L 72 1300
°C ¢ Ca0, CaF, fIfiffis L0 2 WHER AT L
fo. 7%, POs BEIZTRTDAS 7T 3~4wty ©©
Fote. HpofZHEOBCBALTHBEFIR, 25 /-
REFAFBFEEOFHE v ANBHETHS. BX b, FeO
(FeO+Fe,O5) BEM R CaF,y BEZUE A D IR
DA Z FEHNT, FeO BENIEL CaF, BEIE
FRlOAZ 7015 EG D ASELH (Lp>1400) 7R
LTCWwW5BZ Edvbhnd. RAS ZFRIIBERS D PO,
R Thy, FREEEEEDAS /' ThH L 51RL
L0, ZOX5EE Fe,O 12 UMIEHE LTSS
T3 EBHMbRhTWES. RoEMo xS 7 Cit, A—
FHK T T Fe0,=20wt% ThHLHDORX LT, HHEID
AS 7T 0wty T Thy, EEROEREEITINO
BRDOAZ 7DE50 8L, Ld B3 X5
FeO, Fe;O03 232 5 7 PO DIFERB LR I
57c®, FelO BEOECAEROFEDE 5 1E 4

50 Cao X ¢
Ca0
”NZO 1680

650.\0\./.1410
S ~®1650 1400

two liquid region

FeO+Fe203 50
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Fig. 4. Lp plotted on CaO-CaF,-FeO ternary
diagram at 1 300°C.

CaF2

— 53 —



1750 g &

69 4 (1983) 152

ERLTwBb0LEL bR, Ink, CaF,=48 wt
DAZ 713 Poo/Poo,=41/9 (Po,=9.48x 10-12 atm,

Ape0=0.72) DREH A FANTIT 2D TH B,

Treo=8.1 L+ 5 &\ FeO nEEFENARL CaF,
HINDS 7re0 BHAZIRTCB T LDl 5.

3.3 CaO0-Si0,-CaF,-FeO %

BEOBEHR Y A AT 7iX8gPD Si @LIhT
AT IHREALND, BT Si0 &L, LrdREA
S 7rdd FeO BEMN dwty LIFRig2T5, &0
HEYERLT, £ FeO EETD Ca0-Si0,-CaF,-
FeO %25 7L REMMEBEY: L OO T AHELE
PRIE L. BBy ARG i3 CaF, ozh$
%, 1) FeO oFBRELHAIRS, 2) 25 7DiEE

BEriEkIe, DABAF VOEBREHRERI X5,
D 2 ORHGFTHENRT B, AT -2 2 VR_Y
CO-CO, BEHr AL EHI®HI LI LY, —EME
1300°C | ‘
& Qreo=0030 &
', BO=5wt% \Sioz
1000 \ \\‘: Swt /u_
100 Si0; = 15wt ]
|
a
~J
10
b \\(Si02=25wt% _ | e
0.1
20 30 40 50

CaF2 content

Fig. 5. Relation between Lp and CaF, content in
slags with various SiO, contents at 1 300°C.

Si0O2 («P205)

1300°C  P02=1.32x10atm
60, Areq=0.090

Ca0

DE (—E Gre0) Db & THEERITOI.

Fig. 513, Po,=1.32x 1012 atm (@pe0=0.090, Pco/
Pco,=73/2) O&HTT Si0, EES 5, 15, 25wty
L—FBI LA 5 7o CaO % CaF, CTER LSS
D Lp OBER LIS DTHS. sk, AT /b PO;
BEITRTCDAG S TCASWY EHFE—-LTHS. N
rh Lp 2% 3000 %8 % T\ % ik, BElkEkbo b Ay
WERA (1 ppm) LA FTHObDTH 5. SiO;(+Py0;5)
DREN—EDOHE, CaO % CaF, CERTHZLIT
XoTC Lp ZABCEAT5. Zhit, £FBRORAS S
BT, CaO OHH CaF, X b {iksmichin A%
BAREWE WS EEERL TS,

Fig. 6 (3, 1300°C, Py,=1.32x 10-1Batm THER
W B % CaO-CaF,-8i0,(+P,05) 3 THRRREX Lici
BL, £ A0EEGEE Lp) L LTREALLDDOTH
b, BARIRSWEREZRLTW5, 7tk FeO 1+~XT
DAZ 7T Swtd LR T, REBE»BIXAENTH
%. Bo 1300°C OB bbb X5, AR
11 CaO-8i0,-FeO %, Ca0-CaF,-FeO RICH~TH
HEESAL, Lird CaO fafigs: T Cco@BioRER
BELKEWEVGIEEANRS L. Zhid, EECHESEL
HE{T5 ECcEReERlchsr L Ex%. Fig. 6 Lb,
A T 7K REERBE T D CaO fAfHcFES LD
e, SEHEKREIEmML %, ¥k, CO BE
v —EBI LT Si0, % CaF, CEMT5 L Lp AR
WAk 5z bbb, Zhik, SiO, % CaF, X1 b %
BN AT 7B THERAPKRE W EXERL
T b, Fig. 5 I afEREALESL L, CaF, 12
CaO 0 X 5 I\ EEEMHE CH Si0, © X 5 el R
EHETLRCERRTES. Ik, TEMNCRLIEE
ThsHEBbhs Fig. 6 © CaO fAFIEKCIL, Bib
ADDET ETEEZEFD ) AXSHBEA (1ppm) DA

(Wt °/o)

Fig. 6. Iso-phosphorus distribution
curves for CaO-Si0,-CaF, slags.
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S5F Ca0-Si0z2-CaFz system
CaQ sat. 1300°C b
Po2=2.76 x1077atm  _|75 g
o 1 %
- —+25.6 %,
2+ b3
—125.4
L .
1 |
20 30 40 50

CaFz (wth)

Fig. 7. Lp and Cpoi~ along the CaO solubility
line in CaO-Si0,-CaF, system.

T
dre0 =0.090 |
1000F—— SiO2=15wt% , P20s=5wt®% -]

o L
100F——
0
1

1200 °C
250°C

1300°C

Le

10

30 40 50
CaF; content

Fig. 8. Temperature dependency of Lp for the
Ca0O-Si0,-CaF, system.
Twieh, 2570 Lp #PETHZ LN TE M2
fodbd, 1300°C T Pgo=latm, 757 A BTk
FuwT (10) KoORBRIC LY Po,=2.76x10-17atm
WHBEVWBESETT, AF 7L RBEAMEY &5 T
IRT Lp ZWPRE L.
C+1/20;,=CO¢wereeemrminnrnniieeiininiinanian, (10)
4G° = —26700—20.95T (cal/mol)#----.-..- (11)
Fig. 7 13 CaO #f1x 5 7 Lp & CaF, EEL®
BIR AR LAd D THDB. & D, Areo=1.20x10-37
B, O) K&b Lp H @reo D 5/2 FHHITS &
FTHIE, Lp=1 1%, Gre0=0.090 (Po,=1.32x 10-13 atm)
DD Lp=46000 LT3, LizpioT CaO
BIFIA 5 713, Gpe0=0.090 DBEAICHE T2 & 105 &
EoD Lp n§ o &b, i, CaF, BEI A
T5E Ly 3 BA LTS, ZZThYARBELT
O) KxEL 5L, POus DIEEHRHK Troes (X, CaF,

13004C ‘ Ca0-Si0, -CaF, system
50— drFe0=0.090 !
P0.=5wt%

5 l - \
/\/ a0 eat, | STO2WR)
a- B

o -o-15
-o- 25
1 1

30 40 50
CaFz content

TFeO
S

Fig. 9. Relation between the activity coeflicient
of FeO and CaF, content at 1300°C for the
Ca0O-8i0,-CaF, system.

DM X2 THARL TS Z &aibnd.

Fig. 8 |1 @Qpe0=0.090 n&TF 1200, 1250,
1300°C ogHEECTD Lp &k CaF, ORREELAL D
TH2HD, B—HRDO AT 7 CiHERE EBVY ASE
HERL, 50°CRENTHS LRI 2.5 i
h AH°= —87 kcal/mol 7378 &} 7z,

Fig. 91X, R 7tho FeO EEN LD FeO o
FBERE (1reo) ZRLILDTHEY, TXTDAS
7T 71re0 (21 XD EL, CaFy 3 rreo IR ERT
WHZEERLTWAS,

4 = =

F—ETE 832 25 7 o Bib A% ET phos-
phate capacity (Cpoj-)® %##2 5z kit X b, CaO K
AZ 7DD AT RH—ENCHBT 5 2 L3 TE 5.

phosphate capacity Xk ®d (12) XD H A-A F 7 Kits
*Ex, (18) ACEHRIhS.

1/2P,+3/202- +5/40,=PO3 = crruvreernns (12)
__(%PO{") ayi:

CPOi'———‘=KPOi“]$ ceeeeeenees (13)

Krog-: (12) ROPHER

SPoi-: b ABRA F v DOIERHRE

ao- : BFEAF VOFEE '
(12) Ko n, BRez & & LT Qo Figh b
B froj- BV E WA T ZiE K\ phosphate capacity
RO

AR TE LIS, A 7 7-ESSEOFE D ASELH
/> 5 phosphate capacity %R % Z 2N TE %, (14)
RORIGEEZ S &, XB 3), 10) 0 BIFNT — %
AGCCEESHSGD D A LPETE 0 ASENRRED,
1300°C, r-Fe Tik, Croi ¥ (15) X,TcHER5.
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2Ca0-5i02 sat.
221 \“—'
¢ L]
B Ca0-Si02-FeQ system I
S 1300 °C
o 21k
Ca0/Si02
=0.8
201
19 L ] 1 1

20 30 40 50
FeO (wt®b)

Fig. 10. Relation between the phosphate capacity
and FeO(wt%) for the CaO-SiO,-FeO system at
1300°C.

1/2P,=P in solid iron ««--eeeeeersrreennieenn. (14)
(% P)
[%Plin 1-Fe

Fig. 10 1, 2CaO-SiO, fafig s X OVEIE SV D RIE
Lz CaO-58i0,-FeO %2 5 7 OPEEH B, HEHEL
7z Crop- & FeO BEEOBMFYZLEDDTHS. Tt
B, B LBESER, 2T 7 ONWERY B
WT Ca0-810,-FeO % x5 7 FeO nEES —x9
b Qreo FHEEL, KA X HRKD7-.

Po,=1.75x 101X (@pep)? (atm) «vee-n. (16)
K Xb, CaO/Si0,=0.7, 0.8 D25 7o log Cpoi- iX
FeO ofine X e 1925 20.5 1AL TCW3 2 &
s, —F, 2Ca0-Si0, &IFIA 5 7 (CaO/Si0,=
1.1~1.2) o log Croj- i1 22 fHEDfERE b, FeO o
e & T A EAAR LR S,

CaO-CaF,;-FeO F%oifsa, Fe,O0~70wty, CaF,=
3~6wt% D x 3 7D log Croy- i%, HEEEORME &
P 20.0 25 21.0 Fc#EMLT\5. F7- CaOx
30wty, P,Os~4wtyh o235 7/ iy, CaF, 25 45 i
b 4wty FTHM, bbb FeO oKL b
ST log Cpol™ 12 21.4 75> 21.7 LTV 5. &
DfELEYR, Fe,lOxT0wWtYy DAF 7LD X h ESL
oD%, ek, A5 7D Po, {3 Hawkins) 0 F
— 2 b REED D7

DlEDRER® L, HEMEEEOR BIK Tt FeO
it phosphate capacity #{E T X T 5 T L.
FHEEIT - OEES Na,0-5i0,-FeO Rk TCh
FERR LD, Zhud (13) RT, FeO HHmty<H
D, BIEEERR T o OMINCH T D FE L2,
LLA Go- WAIRHERETH—T, VABAF

Croj-=1.28x104x X PG4 ... (15)

v E DR KRR s MEFRY X b frop %

KXBDH-DTHLERBPTEL., 22C, bAHEE
Ly + Croy- & BAfRIE (17) RTET 5.
LP=k.CP0:I'-.P025/4 (k . %%ﬁ) ............... (17)

(A7) Kb 2B L5, EEEAS 7 ik FeO 11
Po, BEMMERD E\VHETIE Lp Ticbbliiy ACH
5350 Croj- RETEIRAHZETH DI AT
B\ Cxkbh, Lp OBRKEEGE2 HHED FeO BEMN
BT LS.

Fig. 11 13, FeO #EEH 5wi% LT o CaO-SiO,-
CaF,-FeO %2 5 7@ Cpoj- ® CaF, & L OBKRTH
5. ARoOPEX CO-CO, BEF AP THT2kD
T Po, 1t Pco/Pco, DIEMHFHE L. Kb, CaO/
S10, 2 E\ T & Crot- IXEWMER R L, Ca0/Si0, H1
—EDHE, CaF, piins & i Crop HEA LT
5. CaO gUf D A 5 7 T4 log Croi- 12 GaF, ©
BINE & BT 25.8 s 25.4 FTWALTLBA, &
DIz CaO-8i0,-FeO %, CaO-CaF,-FeO Rz <
ThishEEE 2T\ 5. %1z, Ca0/8i0,=4 o
235 70 log Cpoi- X 25.0 % 24.0 THbv, =h
11 CO/Si0,=4 » Ca0-8i0,-CaCl, %A T FDfE¥
LIIFE L o TWwWB. B EoHEN B CaO-Si0,-
CaF,-FeO %2 5 7 i3mEHEEHEK T, A\ phosphate
capacity L, Wb ARIEEZT BEFAZ 7 ThH5
EEx2B. Lrl, GaF, ¥l 3 & % & phosphate
capacity % {E T 50T, BERVBEHEMTSOH:
HELL.

BB O BB A 5 7% Fuv-T 1300°C T [ F
By 1707, TORER%Y Table 1 wind. 7k
TMno (E, AT F-A 2RO < v VR KD BRD
fo. FHEBRTH LRI 7r0 OEZAVWTESHA S 7

27k CaO-CaFz-S5i0z system
1300 °C

25r

Ca0/S5i02(+P205)
=4,
241 \0
j \ 3.0
\2.5
20
15

261

logCpo}~

22

.
211 . | X
20 30 40 50
CaF2 (wt°)
Fig. 11. Relation between log Cpgi~ and CaF,
(wt%) at 1300°C for CaO-Si0O,-CaF, system.
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Table 1. Comparisons of plant hot metal treatments with equilibrated measurements.

Slag Temp. log Po, FeO Fe:0s CaO CaF; CaCl, SiO:
1 1 206 - 1.10 — 42.4 17.3 — 12.5
after
equilibration 1200 ~14.1 1.10 0.01 48.2 16.6 - 13.5
I 1256 - 2.37 2.76 65.6 5.1 5.9 8.0
after
equilibration 1300 -16.6 0.13 - 68.0 7.0 5.0 9.2
Slag P:0s ALO; MgO MnO Ly Log Crd¥ TFeo TMa0
1 8.21 1.84 0.89 2,75 326 - - —
10.4 2.28 2.07 2.24 1 400 25.2 8.34 14.7
11 7.84 0.4 0.5 1.23 156 — —_ —_
3.60 0.7 0.5 111 124 25.6 0.68 1.0

D Po, % B b, phosphate capacity »HHBER 5 7
DR ALEILEHET S E, T TX1400, T Tix
3500 L, EEFE LV TAPCECECKRS. Zhil,
ARERTHE LT FE Y ASEHR, A7 7-BHRAE
OWESENRAT 7D FeO TH ¥ 2BEHECE L
BETEREL > ARAMEERBRL TS0 THS. £
BoBSMEOBE T, BFCItL s FeO oRn
RGO RIFC s X B, REOBMARSEE, EitA 7
7 FeO BETHRE ZBESE X v EVEC /50X
Fcehsn ¥, C-CO K kv, Po,=2.76x10-17
atm RN ELHE LTI oER () T, Le=
1.24 1, EHEEX VXL CECSEEEZRL, RE
DOBEFENEN, BHPOCTREAELIVEL, KB
13 Fe-FeO P T % i e C-CO TH ¥ BEOMK
HHEEEIND., 2T, HBWNBRCRTLEAS /-
A 2RO Y ADVEECEL TS ERETIE, FH
KEXCB btz Croi- LHBOERE Lp & (17) Ricfh
ALT Py, RD 5B & 1Tk log Po,=—14.6, T Tix
—14.9 LEHEIRS. 2L, HHRD CHEELLY —
2 IRANIRRE D R OFE RS log Po,=—15.4 X vyl
HiE\WMETH 5.
LTz ofo#E Y B Ciid 505, BRULFEH
R L TARS.
12 i1, REEARBZPOB Y A OBEL B -E
WREHEWTRLELDTHS. » YV —FRIBELT

Fer+ +2=Fe (4, By, By) oo (18)
77— FRIRE LT

C+02-=CO+2 (DRHIGEA) eeeeee (19)

2/5P=2/5P5+ + 2 (434G, Cu Ca) -+ (20)
Y&z 5 b T, T, 377 - FRIGOFATH
%. (19) ROKIGL, BERBREX G- OBRIIGE
HFOWE»LRVBEEXLELTADOT, ADX57:
HoLrmmiciny, ¥, Fe, P Bl 5 (18), (20)

Fig.
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Fig. 12. Imaginary polarization curves for various

electrode reactions to qualitatively interpret the
behavior of phosphorus in the hot-metal treatment.

K0 Ko 2 BT h Zh O BRERIGO FEik b=+
LFE—HPMEL, TBWBRBEELKE DL, RfTHh
BRKFECE BB EIRS, % Fett/Fe OVHEE
fr% Ek,, P5+/P OVHEEME Er LT5&, LR
DEBRBR Ex (TihbbAT /-2 2 VREOBESE
ST B) i, Y — FRIGD SRR B 27 /7 —
FRIGOSEmEoM T, o[ THELbhb. Bhb
Honic X 5, BREM Ex 3 21) R0 v —FR
IECH % 5 BACEE S a5, T bREDOBFHMN
ekt s RECBMENERL, A7 7D FeO iwX>T
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RELBESECHIE DA EXTFEIRS, Z0k
ZORY AR IOBREEIL 5, ic TEINA, =&
T, E} #—EI LT Ei % E}e ¥ CLFBEYE
2%, ThiX, A5 7D Greo HHEKR IR HACK
BLTW5h, Zo&xoBRENM Ex 12, B, & T,
LOXEIYERDON, Ex>Ex Lk, REOBES
FEdERL, Wb ABE &, BRERE & 11 bk
T35, ¥t:, Ere %—%ER LT, E} % E} ¥ ¢TI
BE®EXSL. hil, A5 7D apsr ETFIES
= AR LTk b, phosphate capacity o X h B\ A 5
FEBWIEEER YT, BREM Ef ik B,
E T, toxpcihRDBh, Ei<Ey Lich, R
DBFENEIETT A, CoL &Py AEE i 11k
L, BRERE & 3¥AT5. Thbb,
capacity DF\WVAF 7% W5 Z & T REOBRIESE
HMETL, BRRIES AR, B A RIGH BRI
HEITT 52 E2Nbn s,

BN RCEER ¥ 2B bSO HR A 1T huE
MEBRIACIE A 5 7P LSBEDE T eE>T, Ei,
ETFTLT Efe &, ¥y A0#ET L 2T Eb M
FERELT ER r7cs., 2D E} DNEREBM Ex L b
LHEEHY, MOXS5REY AL Lt b.

5. &

BSAHEIRE ThH D 1200~1400°C o jREHHEIC I
WTHEE 4 D CaO RA 35 7OFEH ADERLOMAKIKE
s LOREREEXHEL, DTomREL2E .

1) Ca0-Si0,-FeO %=z 35 7o 1250~1400°C o
W kT2 b ADEIO WMERFMX, 4H =26
kecal/mol -CH 1, BEREE X » biX B/,

2) CaO-8i0,-FeO %~ 35 71, 2Ca0-Si0, EIF
W TE v Y ASENLE 5%, phosphate capacity |3
log Croj-=22 Th o7,

3) CaO-CaF,-FeO %= 5 7 Cit, CaF, CaO o
HUWCHBERTEGD Ao E 28 B R, 1300°C T
log Cpo3-=21.4~21.7 CTHDf-.

1 BRIEHEMR 5 7 Tk, FeO (1 phosphate capacity
R IED.

5 FeO WA 5wty LIFo CaO-SiO,-CaF,-
FeO %25 70y A B o REKEH L CaO-Si0,-
FeO %27 71 b dk&< AH°=—8kcal/mol T2
7.

6) CaO-Si0,-CaF,-FeO % = 5 # @ phosphate

phosphate

il

capacity %, A F Z72MEEMC v ol TABICHEK
L, CaO gafnfEik it log Croi-=25.4~25.8 THo
¥, ohit, CaO-Si0,-FeO %, CaO-CaF,-FeO %
LD HBREDEENMEATH B.

7) CaO %= 35 7z CaF, ZHEMT2HZ L1k, A5
FOHMERETIRLETTEL, BEGAEBE L5
HBHERIC IV TAS 70 CaO OREMEL AR
¥, HEEEOE (phosphate capacity D) AT 7
R L, B\ ERFESED T TR I Z % L >oht
DARIERFICHETIEDHEN DS, Xhic CaF,
DML, AT 7 FeO, MnO o FEFBHE A S
#5700, BHAHEF O, <= vi DA 5 7 ~OEL
BEXERIES LV 5FRAxHED. LirL, CaF, A
Bic A g 7% X o HEMTC T 2RI, BINELS B
3% & phosphate capacity 23BAT 5D T, HEE
INBEINT O EE L.

AR XL, Fikls @S % Wi IRk
() B pF A St R B — A B sl LR 5.
¥, APTREEM 5T FEHASMG AR, RED
REIRSIC X ) £ o—8MHrThhi kT 5.
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