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Study on sodium roasting kinetics of vanadium removal
slag of titanium tetrachloride
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Zhangjiagang 215600, Jiangsu, China)

Abstract: Based on non-isothermal thermogravimetric analysis, the influences of Na,CO; addition and
heating rate on oxidation of vanadium removal slag of titanium tetrachloride (vanadium-containing tail-
ings) were studied. The Kissinger-Akahira-Sunose (KAS) method was used to calculate the activation
energy and pre-exponential factor of the oxidation process of vanadium-containing tailings. Through the
Coats-Redfem method, the mechanism function was inferred and the kinetics equations of different
stages were established. The results show that the temperature for complete oxidation of the vanadium-
containing tailings is 700 “C. With the increase of Na,CO, addition, the apparent activation energy
gradually decreases and the oxidation rate increases. While the Na,CO, addition exceeds 20%, the
glassy phase appears during the oxidation roasting process which results in sintering, and the apparent
activation energy gradually increases with the oxidation rate decreased consequently. The sodium roast-
ing process can be divided into four stages and the kinetics equations are as follows: the first stage of
two-dimensional diffusion with da/dT=exp(—72.03/RT)4(1—a)"*[1—(1—a)"*]70.022/8, the second stage of
three-dimensional diffusion with da/dT = exp (-23.7/RT)3/2(1-a)"’[(1-a) "—1]'0.014/p, the third
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stage of chemical reaction with da/dT=exp(—27.91/RT)(1-a)’0.06/8 and the fourth stage of nucleation
and growth with da/dT=exp(—12.09/RT)2(1-a)[—In(1-«)]"?0.14/8.

Key words: vanadium-containing tailings, sodium roasting, non-isothermal thermogravimetry, activa-

tion energy, kinetic equations
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Table 1 Main chemical compositions of vanadium removal slag of crude titanium tetrachloride %
Cl Fe, 05 TiO, AlLO; V,0; Zr0, C SiO, Cr,0;
31.95 19.18 15.39 8.64 11.17 6.77 2.68 1.86 0.81
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Fig.1 XRD pattern of vanadium removal slag of crude ti-
tanium tetrachloride
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Fig.2 TG/DTG curves of oxidation of vanadium containing slag at different heating rates
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Fig. 4 The relationship between the reaction rate and con-
version rate of sodium calcination of the vanadium
removal slag of titanium tetrachloride
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