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Kinetics analysis of decomposition of ilmenite by
KOH sub-molten salt method
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Abstract: The decomposing kinetics of ilmenite in KOH sub-molten salt was investigated. The effects of factors, such as
reaction temperature and particle size of the ore, on the decomposition rate of ilmenite were also studied. The results
show that the decomposing process of ilmenite in KOH sub-molten salt is well interpreted with the unreacted shrinking
core model under chemical reaction control. The decomposition rate of ilmenite increases with increasing the reaction
temperature and decreasing the particle size. Under the specific operating conditions, the activation energy for the
decomposition of ilmenite is calculated according to Arrhenius expression, and its values decrease with decreasing the

particle size of the ore. When the particle size of the ore varies from 58 um to 180 um, the activation energy varies from

46.82 kJ/mol to 54.78 kJ/mol.
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Fig.1 XRD pattern of product
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Table 1 Chemical compositions of ilmenite

Mass fraction/%

Particle size/um
TiO, ¥ Fe MgO MnO CaO ALO; SiO,

160—180 51.00 34.44 0.65 040 031 040 0.63
109-160 51.48 34.12 0.67 043 032 038 0.65
75-109 51.17 34.09 0.63 040 031 038 0.60
5875 50.85 3435 0.58 0.38 0.27 0.36 0.65
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Fig.2 Schematic diagram of experimental apparatus:
1—Adjustable  voltage speed controller; 2—Agitator;
3—Reflux condenser; 4—Sample point; 5—Reactor;

6—Heating furnace; 7—Thermocouple; 8—Temperature

controller
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Fig.3 Effect of particle size of ilmenite ore on decomposition

rate
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Fig.4 Effect of reaction temperature on decomposition rate of ilmenite with different particle sizes: (a) 160—180 um; (b) 109—160

pm; () 75—109 um; (d) 5875 um
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