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Equilibrium between Molten Iron Alloys and CaO-Al;03-CaS Slags

Saturated with CaS

Toshiharu Fuiisawa, Chikabumi YAMAUCHI and Hiroshi SAKAO

Synopsis :

Experimental study was conducted on the equilibrium between molten Fe-Al-S alloys and CaO-
Al;03-CaS slags in a CaS crucible at 1 873 K. The equilibrium relation could be represented by the fol-

lowing reaction :

3Ca0(s) + 2Al + 3S = 3CaS(s) + Al,04(s)

By application of the Gibbs-Duhem equation, integration techniques were developed which allowed us to
calculate the activities of CaO and Al,03; from the slag composition and the activities of aluminum and sul-
fur in the alloy. The free energy of the above reaction was also determined as well as the free energies of
formation of calcium aluminate compounds, CaO-Al,05(CA), Ca0-2Al1,05(CA,), and CaO-6A1,05(CAg)

from their constituent oxides.

Key words : physical chemistry; equilibrium; activity ; molten slag; calcium aluminate; calcium sulfide ;

molten iron alloy ; steelmaking ; clean steel.
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Fig. 2. Confirmation of the attainment of
S the reaction equilibrium : 3Ca0O (s) + 2Al +
-153 = ; 5 3S = 3CaS(s) + ALOs(s).
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Fig. 3. Relationship between the activities of sul-
fur and aluminum in molten iron alloy at 1 873 K.
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Fig. 9. The free energy of formation of
Ca0-Al,05(CA) from CaO and Al;03.
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CaO(s)=Cal(g)+1/20.(g):
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Fig. 10. The free energy of formation of
Ca0-2A1,05(CA,) from CaO and Al;Os.
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Fig. 11. The free energy of formation of
CaO'6A1203(CA6) from CaO and A1203.
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Fig. 12. The free energy of the reaction:
3Ca0(s) + 2Al + 3S = 3CaS(s) + Al:Os(s).
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