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Solubility of Carbon Dioxide in Molten (BaO+CaO)-(BaF,+CaF,) Fluxes
and Their Dephosphorization Ability to High Carbon Ferrochromium Liquid Alloy

Shigeta Hara, Hiroshi Sucano and Kazumi Ocino

Synopsis :
thermo-balance method.

Solubility of carbon dioxide to melts in the system (BaO+CaO)-(BaF,+CaF,) was measured at 1673K by using the
It was found that solubility of CO, in the melts does not change proportionally with initially

mixed BaO content in fluxes, since an reciprocal reaction, (BaQ)+(CaF,)=(Ca0)+(BaF,) may be established in the
melts. Assuming that the equilibrium constant, K, is 6.7 for the reciprocal reaction, solubility of carbon dioxide in the

melt proportionally depends on BaO content in the melts calculated by using K, =6.7.

It is also shown that experimen-

tal works on dephosphorization of Fe-29%C-15%Cr liquid alloy by BaO-CaO-CaF, and NaF-CaF, fluxes reported by
Inoue et al.can be interpreted with consideration of the reciprocal reaction.
Key words : BaO-CaO-BaF,-CaF;, ; melt ; solubility of CO, ; reciprocal salt ; dephosphorization ; Fe-29%C-15%Cr liquid alloy.
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Table 1. Equilibrium constant of various oxide-
alkaline-earth metal halide systems at
1700K, calculated by thermo chemical

data®.

reciprocal reaction system Ks
Li,0(s) +CaF,(1)=CaO(s)+2LiF(l) 386
Na,O()+CaF,(1)=CaO(s) +2NaF(l) 21300
Na,O(1)+CaCl,(1) =CaO(s) +2NaCl(l) 6107
MgO(s) + CaF,(l)=CaO(s) + MgF,(1) 1.65X103
BaO(s)+CaF,(1)=CaO(s) + BaF,(l) 101
BaO(s)+CaCl,(1) =CaO(s) + BaCl,(1) 4360
Li,O(s) + BaF,(l) =BaO(s) +2LiF(l) 1.08X10-?
Na,O(l) +BaF,(1) =BaO(s) + 2NaF(l) 210
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Fig. 1. Relationship between Xgacos and Xza0 in BaO
-BaF, melts under various Pco,(Pa/1.013X
10%) at 1573K(a) and 1673K(b). The broken
line shows the maximum solubility of carbon
dioxide.
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Fig. 2. Relationship between Xsacos and Xga0 in BaO
-CaO system under various Pco,(Pa/1.013 X

10°) at 1673K. Fig. 4. Relationship between Xco. and calculated

BaO content, X’g.0 in BaO-CaO-BaF,-CaF,
melts under various Pco,(Pa/1.013X10%) at

ot 1673K, when K, =101.
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Fig. 3. Solubility of CO,, Xco, in (BaO, CaO).s 0.1+ —
(BaF,, CaF,),,s melts as a function of a ' BaO -BaF;
ratio, Xgaz+/(Xgaz++ Xcaz-) at 1673K.
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Fig. 5. Relationship between Xszaco; and calculated
BaO content, X'ga0 in BaO-CaO-BaF,-CaF,
system under various Pco.(Pa/1.013X10°) at
1673K, when K, =6.7.
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Fig. 6. Dephosphorization ratio(%) of Fe-225C-15%
Cr liquid alloy by CaO-BaO-CaF,-bmass%
Cr,0; fluxes at 1693K as a function of calcu-
lated BaO content, X’ga0 in the melts on the
assumption of K,=6.7.
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Fig. 7. Estimation of dephosphorization ratio(%) of
Fe-29%C-15%Cr liquid alloy(5kg) by CaO-
BaF,- 5mass%Cr.0; or by BaO - CaF,-
5mass%Cr,0; fluxes (500g) at 1693K.
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Fig. 8. Dephosphorization ratio(%) of Fe-2%C-15%
Cr liquid alloy(5kg) by CaO-NaF-5mass?%
Cr,0; fluxes(500g) at 1693K as a function of
calculated Na,O content, X’na0, when K, =
7X10-* is assumed for a reaction, (CaO)+
2(NaF)=(CaF,;)+(Na,O). (numbers in paren-
thesis indicate are mass% of NaF content,
mixed initially.)
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Fig. 9. Estimation of dephosphorization ratio(%) of
Fe-29%C-15%Cr liquid alloy(5kg) by CaO-
NaF-bmass%Cr,0,; fluxes(500g) at 1693K
(solid line) in comparison with those reported
(solid circles)®.
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