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Abstract: In order to understand the formation rule and distribution trend of Ti(C, N)with the change of
physicochemical conditions in the smelting of ilmenite in blast furnace, and then considering the fact that
titanium carbonitride is a non-ideal solid solution, the solubility of Ti in carbon saturated Fe-C-Ti melt
was calculated by Wagner formula and modified MIVM (M-MIVM), and the critical conditions and
influencing factors for the formation of Ti(C, N) from Al,0,-Ca0O-SiO,-TiO, slag were studied. The
results show that the solubility of Ti in carbon saturated Fe-C-Ti melt and the equilibrium content of TiO,
which forms Ti(C, N)solid solution from slag are in good agreement with the experimental data, and the
calculation results are better than the previous research. In the process of blast furnace smelting, the
formation of carbonitrides can be inhibited by appropriately reducing the temperature of hearth area,
increasing the basicity of slag, reducing the content of Al,O, in slag, increasing the total pressure of
furnace gas and reducing the partial pressure of nitrogen. The results show that the method is reasonable
and feasible. This study can provide some reference for the basic theoretical research of titanium bearing
material smelting in blast furnace.
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Table 1 Melting gibbs free energy A;.G? (T)and molar volume V,,; of components
HIT i A GECT) /(] « mol™1) V,i/Cem® « mol™1)
Al O, A/,,\GS’"{L_)()3 = 88717 +4.596 X 10 T? + 140. 38T — 24. 347TIn(T) — 2. 4184 X 105/ T 25.5
CaO A s GO =60641+2.2595X10 3 T?+77.208T—13.138TIn (T) —3.4725X10°/T 16. 9
Si0, A/,,,\(}szuf, = 129404 9. 415X 107 T2 +112. 56 T — 14. 142TIn(T) — 1. 9518 X 103 /T 27.3
TiO, A/M\G‘?,()2:39829+5. 6695X10 *T?+161.27T—25.02TIn (T) —4.979X10°/T 20. 8
Til! DG = 2983.143.954 X 1073 T? 4 109. 85T — 15. 732TIn(T) —
K2 FMEBETH :i%E(JBijs B;flA,; . Aii{E[m]
Table 2 Values of B;, B;; and A;;, A;, of the binary slags #; at the required temperatures
i-j T/K Bj B Aj Aji kij kji
Al; O3-CaO 1873 1.428 5 2.018 4 14.998 9 10.752 6 1 1
Al; O3-SiO; 1 950 0.980 0 0.590 0 —0.450 0 —0.020 0 1 1
CaO-SiOs 1873 0.911 9 2.878 1 8.693 7 16. 060 0 1 1
Si02-TiO, 2173 0.054 4 0.2655 —0.036 9 0.323 2 2 1
Al, O;3-TiO, 2114 0.771 9 2.264 0 —0.102 7 0.2959 1 1
CaO-TiOs 2173 2.784 3 7.599 8 3.012 6 10.467 0 1 1
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in Fe-C,,-Ti melt as a function of temperature under
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