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Study on the parameters of sodium roasting process of titanium
slag from Chaoyang area
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Abstract: The paper used a sodium roasting process to improve the quality of titanium slag from
Chaoyang area. The controlling steps of the process were analyzed and the activation energy of the reac-
tions between molten sodium carbonate and titanium slag were calculated. The effects of process para-
meters such as roasting temperature, time, and alkali to slag ratio were also discussed. Kinetic analysis
shows that the controlling step of the process is the internal diffusion of reactants through the solid
product layer, with a reaction activation energy of 50.13 kJ/mol. The change in Gibbs free energy with
temperature indicates that the reactions can occur mostly at temperatures above 900 °C, and the change
in conversion rate over time indicates that the reactions are essentially completed after 1 hour. Accord-
ing to the analysis of the effects of various parameters on the roasting process, the optimal process para-
meters for both impurity removal and cost-effectiveness are determined to be roasting at 900 °C, a sodi-
um carbonate to titanium slag mass ratio of 1.0, and a roasting time of 1.5 hours.
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Table1 Chemical composition of titanium slag from
Chaoyang area %

TiO, SiO, CaO MgO ALO; TFe FeO Mn \%

36.77 13.65 3.67 442 1197 882 673 0.56 231
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Table 2 Chemical composition of acid-leached titanium
slag %

TiO, CaO MgO Si0, AlO,

70.95 0.047 6.07 2.22 4.91
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Table 3 Reaction rate constant at various temperatures
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0.13 65.95 100.00

2
3 21.13 10.87 1.92
4 36.79 11.69 8.67 0.98 0.30 35.46 6.12 100.00
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Table 5 The results analysis of roasted product

vy P80 % [BISCR K% LBRHa/%
TiO, 65.91 92.3439

Ca0 0.10 98.596 3
MgO 5.72 33.3309
Si0, 0.81 96.9429
ALO, 1.04 95.5240
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