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CoTiO; Growth Mechanism and Crystallization Kinetics under Hydrothermal Conditions
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Abstract: CoTiO; microcrystals were prepared by hydrothermal method using TiCl; and Co(CH;COO), as raw
reactants. The crystal growth mechanism and crystallization kinetics of CoTiO; under hydrothermal circumstances
were detailed investigated via XRD and TEM. The results showed that CoTiO; nuclei precipited from the
precursor at 220 °C, and firstly grew up into hexagonal flake grain with temperature and reaction hours increased.
Later, the hexagonal flakes began to staking one by one along the ¢ axis, forming ilmenite-type rhombohedron
grain at 280 °C. Crystallization kinetics research revealed that, both the nucleation rate and growth rate of CoTiOs
grain increased with increase of the hydrothermal temperature. The activation energies of CoTiO; nucleation and

crystal growth are 89.18 kJ-mol™ and 50.56 kJ-mol™, respectively.
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Fig.3 TEM images of CoTiO; prepared at different hydrothermal temperature
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Fig.4 TEM images of microcrystals prepared with different reaction hours
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Table 1 Crystallization kinetics parameter of CoTiO; under hydrothermal condition

T/K 10T / K t/h o /b /b o, /b7 In@, /b7 E,/ (kJ-mol?) E, / (kJ-mol™)
513 1.949 7.866 0.127  -2.064  0.028 -3.561
533 1.876 5.140 0.195 -1.637  0.043 -3.141 89.18 50.56
553 1.808 1.720 0.581 -0.543  0.067 -2.703
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