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Fig.2 The plot for calculating activation energies of endothermic peak using Doyle-Ozawa method

1 E/kJ mol ™" r
Table 1 Active energies and linear related coefficient at different reaction degree of different peaks

a/ % E r E r E r E r

10 70.323 -0.975 42.495 -0.967 145.834 -0.953 137.062 -0.817
20 67.002 -0.974 54.199 -0.963 146.929 -0.947 131.052 —-0.800
30 67.477 -0.960 65.633 -0.949 148.900 -0.942 120. 896 -0.802
40 69.234 -0.950 75.591 -0.919 151.805 -0.940 110.097 -0.813
50 70.714 -0.942 83.446 -0.870 155.687 -0.939 100. 650 -0.825
60 70.937 -0.936 89.479 -0.807 160. 647 -0.939 93.347 -0.833
70 69.385 -0.931 94.810 -0.838 166. 845 -0.939 88.565 -0.827
80 73.328 -0.939 101. 147 -0.867 174.490 -0.937 86.495 -0.803
90 62.720 -0.928 110.929 -0.892 183.865 -0.932 87.576 -0.847
100 59.333 -0.932 128.373 -0.805 195.453 -0.919 92.781 -0.853

! E

; R

68.045 kJ mol !
104.852 k} mol L

84.610 k} mol ™"

163.046 dT = [BexP

k} mol . T
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Table 2  Kinetics coefficients at different heating rates with Kissinger method
No. 8 2 5 10 15 20
T, /K 354.00 366.72 368.43 387.61 398.71
I 0.546 0.582 0.677 0.813 0.875
n 0.931 0.961 1.037 1.136 1.179
A 5.240 x 10* 6.700 x 10* 1.230% 10° 7.320 % 10* 5.940 x 10*
K=-6.120 E=64.169
n,, =1.049 y=-0.921 A,, =7.500 % 10*
T,./K 493.83 505.06 579.82 595.16 596.04
1 1.575 1.736 1.490 1.374 1.026
n 1.581 1.660 1.522 1.477 1.276
A 7.491 x 107 1.038 x 10 7.142 x 10° 5.934 x 10° 5.934 x 10°
K=-12.116 E=100.734
ng, = 1.503 r=-0.970 A, =3.989x 107
T,/K 800. 940 848.07 860. 10 866. 65 872.76
I 0.812 0.760 1.702 1.020 0.850
n 1.136 1.098 1.644 1.273 1.162
A 4.700 x 107 2.680 x 107 3.770 x 107 4.680 x 107 5.250 x 107
K=-19.665 E=163.495
Ng, = 1.263 r=-0.953 A, =4.216 x 107
T, /K 963.71 979.76 1064. 50 1107.34 1192.82
I 0.558 1.182 0.663 0.325 0.773
n 0.942 1.370 1.026 0.718 1.108
A 4.471 x 10? 8.632 x 107 4.982 x 10? 4.266 x 10? 2.079 x 10?
K=-1.325 E=110.197
ng, =1.033 r=-0.995 A, =4.886x10%
Doyle- 675 K 770 ~ 899 K 934 ~ 1 198 K.
Ozawa Kissinger Arrhenius 2
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Dynamic Study of Spinel LiMn,04 Synthesis at Oxygen Atmosphere

ZHANG Guo-fan ZHAO Ming-shu ZHAI Yu-chun TIAN Yan-wen
School of Materials and Metallurgy Northeastern University Shenyang 110004 China

Abstract The differential thermal analyses curves were measured at different heating rates in oxygen atmosphere for synthesis
of LiMn, 04 with LiOH H,0 and MnO,. The kinetics of each reaction processes were studied with both methods of Doyle-
Ozawa and Kissinger. The reaction active energies for each reaction stage were obtained. They are 59.462 k} mol™! 92.672
kF mol™!' 163.271 kJ mol~! and 107.524 kJ mol~! respectively. The coefficients of reaction order and frequency factor were
also determined and kinetic equations of each reaction were established as well. The research can be considered as a theoretical
base for preparing spinel LiMn, O, and optimizing processing conditions further.

Key words LiMn, 0, oxygen atmosphere kinetics synthesis
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