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Synthesis and characterization of LiMn204
nanostructures prepared by modified chemical bath
method
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LiMn204 powders were prepared by modified chemical bath method using citric acid (CA) a catalyst. The
ratio of Li and Mn on LiMn204 was varied, respectively. The effect of molar ratio of Li and Mn on the
thermal analysis, structure, morphology and optical properties of LiMn204 nanostructures were investigated,
respectively. The thermogravimetric analyses (TGA) and differential scanning calorimeter (DSC) showed that
the final yield decreases with an increase in the annealing temperature. The best thermal stability of LiMn204
nanopowders were obtained at Li:Mn:CA ratio of 2:1:10. The X-ray diffraction (XRD) results showed that the
structure of spinel LiMn204 powders were obtained at molar ratio of 2:1:10 (Li:Mn:CA). Further increase in the
molar ratio of Li and Mn respectively, there was formation of Mn203 structure. At low molar ratio of Li and
Mn, respectively there was formation of spinel LiMn204 structure with the secondary phases. The estimated
average grain sizes calculated using the XRD spectra were found to be in the order of 83 + 1 nm for the
LiMn204 powders prepared at molar ratio of 2:1:10 (Li:Mn:CA). The surface morphology study revealed the
irregular nanoparticle. By varying the molar ratio of Li and Mn respectively, there was effect on morphology.
The UV-Vis spectra showed that at low molar ratio of Li and Mn there are two broad peak at around 600 an 800
nm. Those peaks may be due to secondary phases because they disappear at single phase of spinel LiMn204
and Mn203 structures. Lithium ion batteries are widely used in portable equipment, such as mobile phone,
notebook computer, electron instrument, and so on.
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