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Mn;O,: Solvo-thermal Synthesis and Crystallization Kinetics
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Abstract: Nanocrystalline Trimanganese tetroxide (Mn;0,) was synthesized by solvothermal reaction of MnO, and

C,HsOH. The dependence of the Mn;O, nanoparticle size on synthesis temperature was investigated using X-ray

diffraction (XRD) technique. The mechanism for the nanocrystallite growth was also studied. The results indicate

that the prepared Mn;0, has a nanocrystalline structure with XRD average crystal size varing from 54 to 70 nm

depending on the synthesis temperature. The activation energy for the nanocrystallite growth was calculated to be

11.36 kJ *mol™ according to the kinetic theory of nanocrystallite growth,

indicating that Mn;O, nanocrystallite

grows primarily by means of an interfacial reaction during the solvothermal process.
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Fig.1 XRD patterns of products obtained at different

solvo-thermal synthesis conditions
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Table 1 Lattice parameters and crystal sizes of
Mn;0, synthesized at different solvo-
thermal temperature

T/C a/ nm ¢/ nm cla D/ nm
180 0.577 8 0.945 8 1.636 9 54.4
190 0.577 6 0.945 5 1.636 9 57.3
200 0.577 5 0.945 3 1.636 9 60.9
210 0.577 2 0.945 1.637 2 65.1
220 0.577 1 0.945 1.637 5 69.8
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Fig.2 XRD patterns of products obtained at different

synthesis temperatures
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