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Synopsis :

Liquid 4% C-Fe alloy at 1350°C was refined with CaO-based fluxes (CaO-S8i0,-Fe,O4) containing
chloride and/or fluoride compound of metals (Li, Na, K, Mg, Ca, Ba, Al and Fe), in order to study the
effect of halide addition on the refining power of CaO-based flux. A rotating crucible containing 1 kg
alloy was used to avoid the reaction between the molten flux and the crucible. Weight ratios of the flux
to the alloy and the halide compound to CaO were 0.030-0.037 and 0.4-0.6, respectively. The refining
power of Na,CO;-based flux (Na,CO4-SiO,) without an addition of halide compound was also studied
in comparison with that of CaO-based fluxes.

The experimental results showed that the addition of the halide compounds enhanced both the rate and
the degree of phosphorus removal except the cases of KCl and NaCl addition. Na,COjbased flux
showed the excellent dephosphorizing power in the whole range of basicity studied. In a limited range
of basicity from 4 to 6, however, CaO-based fluxes containing LiF, LiCl, CaCl, and CaCl,-CaF, revealed
the dephosphorizing power comparable to that of Na,COy-based flux; the degree of phosphorus removal
was nearly 90%. The degree of sulfur removal attained by CaO-based fluxes (0-809,) was lower than

that of Na,COj;-based flux (85% or more).
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Fig. 1. Experimental apparatus.
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Fig. 2. Changes in phosphorus and sulfur contents
of molten 49, C-Fe alloy after flux addition at
1350°C.
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Fig. 3. Effect of the flux containing chloride on
the dephosphorization of molten 4% C-Fe alloy.
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Table 1. Experimental results of treatment of molten 42, C-Fe alloy with CaO base fluxes

containing various halides at 1 350°C.

Additive Visual observations' Refining powe;‘“ (C1), (F) Content of Slé.g (%)
. -k
Melting p’0]'-“1':8) Boiling poill'-li) Fusibility Fume (P] (s] Analytical value Calculated value
(°c) (°c) evolution (F) (c1) (F)calc. (Cl)calc.
LiF 845 1681 excellent intense © A 19.3 - 20.5 -
NaF 995 1704 excellent gentle V O O 11.0 - 11.2 -
KF 856 1502 poor pretty A O 7.1 - 8.9 -
MgF; 1263 2227 very poor slight A b 12.8 - 13.2 -
CaFz 1418 (2509) poor slight O O 14.8 - 13.8 -
BaF, 1320 2200 very poor slight B (@) A 5.3 - 5.1 -
Licl 610 1382 poor pretty © A - 3.6 - 27.2
NaCl 808 1465 hard vigorous X X - 0.97 - 18.0
KC1 772 1407 very poor Vvigorous > X - 0.01 - 15.1
MgCl, 714 1418 medium intense O > - 15.5 - 18.9
CaClj 782 (1627) medium moderate © A - 15.9 - 17.2
BaCl, 962 1189 very poor moderate () A - 6.0 - 6.7
FeClp* 677 1026 medium moderate O > - 12.9 - 18.4
CaFz-CaC1,19) 940 ? medium gentle ) A 7.3 7.2 6.6 8.6

* Prepared by heating FeCly-5H;O in a graphite crucible at 750°C in air for 30 min.
**  Compared with visual observation for the flux containing CaCly, the fusibility of which is good enough at the first state

of reaction, bui deierivrates toward ihe end.

X insignificant removal. O removal degree more than 70 (%).

A removal degree from 30 (9) to 60 (35). © removal degree more than 90 (%).

Calculated on the assumption that fluoride, chloride and total calcium in flux remain completely in the slag after the reaction.
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Fig. 5. Effect of the flux containing fluoride on
the dephosphorization of molten 49, C-Fe alloy.
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Fig. 6. Effect of the flux containing fluoride on
the desulfurization of molten 49, C-Fe alloy.
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Fig. 8. Influence of the flux basicity on the
degree of desulfurization.
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Fig. 9. Comparison of the refining powers of CaO
bearing fluxes and Na,CO; bearing fluxes (CaO
bearing flux : 12.5g CaO, 5-7.5g additive, 12.5g
Fe;0Op CaO/Si0, : 4-6 Na,CO; bearing flux : 30g
NaCO;, Na,C0O,/8i0,2=3.5).
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