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Fig.1 DTA curves of lithium manganese oxide ,
precursor at different heating rates
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Fig.2 XRD for precursor during decomposition process

(Li,Mn,)O(CO,)H,0 ® (Li,Mn)O(CO,), + HO-,

(4)
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(Li,Mn,)O(CO,), + O, ® LiMnO, + CO,-+ CO-, (5)
(Li,Mn,)O(CO,), + O, ® LiMnO, + CO,-. (6)
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Fig.3 The activation energy of decomposition reactions for precursors with the Doyle- Ozawa method
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Tablel Pesktemp. T, adtiveenergy E, reaction order n, frequency factor A and relative coefficient r a different hesting rates
Peak b (K/min) 8 10 15 20 Average  E (kImal) r

T (K) 616.957 616.528 636.369 652.031

Thefirst n 1.040 1.092 1.106 0.984 1.055 67 -0.960
A 10° 1.302 1.644 1541 1.445 1.483
T (K) 810.844 820.533 826.639 826.556

Thesecond n 0.900 1.706 1.487 1.509 1.401 199 -0.949
A 10°% 3.289 2.832 3.374 4513 3.502
T (K) 1007.409 1003410  992.464 1024.649

The third n 0.972 1.063 1.653 1.179 1217 314 -0.906
A 10 0.9942 1.455 3.380 1.278 1777
T (K) 1158.527 1153668  1166.803 1168.195

Theforth n 0.724 0.872 0.724 0.863 0.795 544 -0.839
A 102 2.307 3.690 2.856 3.553 3.101
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Fig.4 X-ray diffraction pattern of LiMn,0O, Fig.5 The granularity analysis of LiMn,O,
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Fig.6 The SEM photos of LiMn,0O, Fig.7 The TEM photo of LiMn,O,
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Characteristics and Active Energy for the Precursor of Lithium Manganese Oxides

ZHAO Ming-shu?, SONG Xiao-pingt, ZHAI Yu-chur?, TIAN Yan-wer

(1. Department of Material-physics, School of Science, Xi@n Jiaotong University, Xidan, Shanxi 710049, China;
2. School of Material and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: The decomposition kinetics of lithium manganese oxides precursor in air atmosphere was investigated at
different heating rates with differential temperature analyses. The apparent activation energy of each stage was
calculated using the Doyle- Ozawa and Kissinger methods. X-ray diffraction, granularity analysis, scanning electron
microscopy and transmission electron microscopy showed that the LiMn,O, phase was pure, with regular appearance
and a uniform granularity distribution.
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