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Calculating model of action concentration of
slag systems containing Ce,03
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Abstract: In order to investigate the effect of addition of Ce,O; to refining slag on the activity of Al,O3, thermodynamic
model for the evaluation of mass action concentrations for Ce,0;-Al,O; and CaO-Al,03-Ce,O; slag systems was
formulated at 1 500 ‘C according to the ion and molecule coexistence theory (IMCT) for molten slags and corresponding
phase diagrams, and the effect of Ce,O3 on the action concentration of Al,O; was investigated. The results show that, for
Ce,03-Al,05 slag system, when the mole fraction of Ce,O; is 0.49, the mass action concentration (N;) of Ce 05 Al,O;
achieves its maximum value 0.90, and both the mass action concentrations of Ce,O3; and Al,O; maintain at very low
levels. For Ca0-Al,0;-Ce,O5 slag system, the change trends of calculated N ALo, are in good agreement with reported
measured trends of ¢ ALO, which are that N ALO, decreases with the increase of w(CaO)/w(Al,O;) at a certain content
of Ce,0; and with the increase of Ce,O; content at a certain value of w(CaQO)/w(Al,O3). Moreover, the iso-curves N, Cey0,
and N, are also drawn from the calculated results. Above all, adding certain content of Ce,O3 to refining slag can
effectively reduce N ALO, > which can improve the Al,O; inclusions removal efficiency of high grade clean steel and
refining efficiency of refining slag.
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Table 1 Expression of structural units, their mole numbers and mass action concentrations of Ce,0;-Al,0; and Ca0-Al,0;3-Ce,03

slags at metallurgical temperature based on ion and molecule coexistence theory

Slag system Structural unit Number Mole of structural unit Mass action concentration
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concentration of Ce,O3 at 1 873 K
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