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The Solubility of CaO-+Cr,0; in the CaO-CaF, System Associated
with Dephosphorization of Fe-Cr-C Melts

Yuichi Kanzaxy, Fumitaka Tsuxkmasur and Nobuo Sano

Synopsis : The solubility of chromium oxide in the CaO-CaF, system has been determined at 1773K by equilibrating the flux with
a Ca0-+Cr,0; pellet at the oxygen partial pressure of 2.28 <1077 Pa. The solubility of Cr,O; varies from 0.80 to 1.28
mass% in the flux with increasing the CaO content from 15.6 to 20.6 mass%.

In case of the dephosphorization of Fe-Cr-C melts with CaO bearing fluxes, the prevailing oxygen partial pressure
of the system is controlled by the reaction between CaO and Cr,O; forming CaO-«Cr,0;. The phosphorus distribution
ratio between Fe-Cr-Ceata, alloys and CaO-SiO,-CaF, fluxes saturated with CaO+Cr,0s, CaO and 3Ca0-SiO, has been
measured at 1573K. The phosphorus and chromium distribution ratios decrease with increasing chromium content of

the metal from 1 to 13 mass%.

Key words : steelmaking ; thermodynamics ; solubility ; chromium steel ; calcium chromite ; CaO-CaF, system ; dephosphorization ;

Fe-Cr-C alloy.
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Fig. 1. Iso-thermal section of the phase diagram of the CaO-CaF,~Cr,0; system at 1773K.
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Fig. 2. Chromium oxide and molybdenum contents
as a function of the oxygen partial pressure
at 1773K for the CaO-CaF, flux containing
15mass?% of CaO.

Table 1. Solubilities of chromium oxide and molybde-
num in 15mass% CaO-CaF, flux at 1773K.

No.| PCO/PCO: | Po,X107(Pa) |(mass%Cr,0;)| (mass%Mo)
11 100 2.28 0.883 1.49
12 90 2.82 1.02 1.81
13 70 3.56 0.937 2.25
14 80 4.65 0.969 2.51
15 60 6.32 0.990 3.31
16 50 9.12 0.994 4.34
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Fig. 3. Chromium oxide and molybdenum oxide
contents versus calcium oxide content in the
CaO*C)an—CrzO3 flux at 1773K(Po,=2.28 X
10-7Pa).

Table 2. Solubilities of chromium oxide and molybde-
num oxide in the CaO-CaF,-Cr,0; flux at
1773 K at the partial pressure of oxygen of

2.28X10""Pa.

No.| (mass%CaO) (mass%Cr,0;) | (mass%Mo,0;) | Pellet
21 15.3 0.836 1.21 A
22 16.0 1.01 1.49 B
23 17.3 1.26 1.90 B
24 17.9 1.24 2.13 B
25 19.8 1.26 2.09 B
26 20.2 1.09 2.06 C

No. 21: Doubly saturated with Cr,0O; and CaQ-+Cr,0,.
No. 26 : Doubly saturated with CaO-Cr,0; and CaO.

Composition of pellets in mol%.

Name (2%Ca0) (%Cr;05)
A 46.5 53.5
B 50.0 50.0
C 58.5 415

R %12, Fig. 1 (b)i2CaO-CaF,-Cr,0; =R X Lz 2w
L DEMERE TR T Mo,O:IREIR 1 ~ 2% LIEVDT,
CroO; DIBEME C RIUE T B v £ 2, Fig. 1 (b)i2CaO-
CaF,Cr,0,=Jjt%k & L T L1z, Mohanty 6257 - 124
MELERCRDZ7 7 v 22, BULIRE, Po,~10"%PaT®d
EEBREFR L (5)RNLHAADLY THBEYIFig. 1 (@ TARL
BROMBEZTFRIL T3, 20t T 2 L AHET
WIRAHREIS 138k £, 2 72Cr, O, DIEMRE 2% 1 massY & FEH
R, RERFERI Y, RRDZ7F7 v 22 HCTBY
ARLE % UIcHA, Cr,0, DIEMRE /NS { B LR WH I3
EAEBERLZDT 7 a s DEELIAREEIEF DI v L
THEI N3,

H$ 569, Mohanty & L AHEORERZ b Lz LT, 7
SYIZAAUY Y ariFEils WCaO-CaF, R 75 v 7 R

15H



. 16

# & $@Vol. 80(1994)No. |

PHCICE 2 0 25 ([mass%Cr] =29.06, [mass%Cl =
6.02)D Y A EEBR®1753+20K TAT » 1245 %, (mass%
CaF,)=50D#MRTHEKN Y AFEILL,=13.3%4Tx Y,

ZOMIBE O DRITEML,=14.1E S 0—FKZRL TV 5,

L»L, 2075 v 27 A IdFig. 1 b)ORWIEFRTIIE
M EEMOIGFERCH Y, I OFEIC T T PRI
BIHOARBOY— 2 HNE I LR CDT, RIFFEER
LFRELIRRERL LT3, HEBELOHCIEZ S v 2
ZZEE N TR LB b 2 TN i EfEE 2 T v

rEEmRans,
3.2 &7 0LKRFEFMAERK L CaOfEFICaF, -Si0, 75 v
2 A0 ) ADDEFE

Fig. 4 ¥ & ! Table 3 {zCa0, 3 CaO-SiO,% & FCaO-
Cr,0,88M1Ca0-Si0,-CaF, 27 2 v 2 A L Fe-Cr-Ceua B
By ARSZ v sDFHaE Y RT, RREZOEED

2_ \ 6 . p
A Q‘*‘\._
1k ~ o 4
\

—
—

—

— —— Lp after Takiguchi et al.

® 1p
N O Lp after correction
-1 r A for carbon saturation A
\ A LCr
A -~
A — A
‘2 r A A —_— A_ A ‘.‘
_3 1 I I L ) L
0 4 8 12

[mass%Cr]

Fig. 4. Relationship between phosphorus and chro-
mium distribution ratios and chromium con-
tent of carbon-saturated iron equilibrated
with the CaO-Si0,-CaF, flux saturated with
Ca0,3Ca0-Si0, and Ca0O-+Cr,0; at 1573K.

Table 3. Distribution ratios of phosphorus and chro-
mium between Ca0O-Si0,-CaF, fluxes dou-
bly saturated with CaO and 3CaO-*SiO, and
Fe-Cr-Cgara. melts at 1573K.

Heat Metal and Flux Composition (mass%)

Nos. | [%P] (%P) Le [%Cr] (%Cr)  Lee  [%CI
31 0.00696 0.958 138. 1.17 0.0791 0.0676 2.95
32 0.00567 0.786 139. 3.75 0.0638 0.0170 4.21
33 0.0196 0.860 43.9 4.89 0.0619 0.0126 3.98
34 0.0134 0.853 63.6 7.02 0.0740 0.0105 4.84
35 0.0281 0.764 27.2 17.26 — — 5.31
36 0.0140 0.837 59.7 837 0.0684 0.00818 5.35
37 0.0178 0.849 47.7 9.17 0.0620 0.00676 4.96
38 0.0272 0.882 32.5 9.31 0.0708 0.00760 5.18
39 0.0392 0.753 19.2 11.3 0.0781 0.00694 5.42
40 0.0242 0.753 31.2 . 124 0.0634 0.00510 5.69
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