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Table 1  Activation energies E and linear relation coefficients r at different reaction degree « of each peak
E, E, E; E,
a % K- mol™’ " kJ: mol~! g KJ: mol~ 4 K- mol™ "
10 61.0 0.991 44.9 0.995 89.7 0. 956 141.5 0.936
20 63.9 0.991 52.6 0.991 87.5 0.948 139.1 0. 929
30 68. 4 0.993 61.2 0.987 88. 1 0. 944 135.5 0.943
40 70.9 0.993 70.5 0.985 91.2 0. 942 131.3 0. 964
50 72.5 0.993 79.6 0. 984 96. 6 0.942 127.2 0. 982
60 72.9 0.993 86.9 0.983 104. 3 0.943 123.3 0. 992
70 72.2 0. 994 90. 3 0.979 114. 8 0. 944 120. 1 0. 994
80 70. 4 0. 994 88. 4 0.973 128. 4 0. 944 117.8 0. 994
90 67.7 0. 994 81. 4 0. 962 145.8 0. 942 116. 5 0. 996
100 64.3 0.995 71.5 0. 950 167.9 0.934 116. 4 0. 999
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Table 2 Peak maximum temperature Tw., peak shape index I, activation energy E,
reaction order n and frequency factor A at different heating rates
Peak
number B/K- min™' 2 5 10 15
T /K 360. 73 374. 46 383.11 394. 19
I 0.477 0.633 0.857 1. 091
No. 1 n 0.870 1. 003 1. 166 1. 316 nay = 1. 090
10°° A 3.87 4.10 4.92 3.96 Aw=4.21
E=64.2 K=-7.719 r=-0.993
T /K 499. 42 520. 12 601. 54 584. 05
1 1. 34 0.481 0. 795 0.933
No. 2 n 1.459 0.874 1.123 1.217 N =1.168
10°* A 4. 54 5.22 1.21 1.32 Aw=3.07
E=72.6 K=-8.728 r=-0.945
T/ K 786. 24 834. 82 842. 58 851. 98
1 0. 448 0.572 0.771 0.873
No. 3 n 0. 844 0.953 1. 107 1.177 na =1.020
107° A 3.91 2.39 3.87 4.52 Aw=3.67
E=144.8 K=-17.415 r=-0.940
T/ K 936. 19 1028. 25 1043. 56 1076. 02
1 2.526 0. 805 1. 244 1.619
No. 4 n 2. 002 1.131 1. 405 1. 603 na =1.535
107% A 1.97 1.28 2.09 2.07 Aw=1.85
E=100.9 K=-1.214 r=-0.995

The unti of E is k} mol~'.

K is the line slope and r is linear related coefficient

3 Doyle-Ozawa Kissinger
Table 3 Activation energy calculated with Doyle-Ozawa method and Kissinger method
Method E End.1 /kJ- mol™" E End.2 /kJ- mol™' E End.3 /kJ- mol~' E Exo. /kJ- mol™'
Doyle-Ozawa 68. 4 72.7 111.4 126.9
Kissinger 64. 2 72.6 144. 8 100. 9
Average 66.3 72.6 128.1 113.9
! A 2 %=3.07x104e-%51“ 1 - Mo
Doyle-Ozawa Kissinger
da L28x10°
——=3.67%x10¢ "kt 1 - "™
dT
3. d )
o . 1.14x10°
-~ =1.85%x10°e™ x| —a ¥
dT
[7]
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Study on Kinetics of Synthesizing Spinel LiMn.O, for Lithium-ion Battery Cathode *

Zhao Ming-Shu Zhai Yu-Chun Tian Yan-Wen
School of Material and Metallurgy, Northeastern University, Shenyang 110004

Abstract  The reaction processes including synthesis of LiMn.Os with LiOH: H:O and MnO. were studied by
means of DTA under atmosphere pressure, and the result obtained could be applied as an important theoretical
basis for preparing LiMn.Os. Table 1 ~ 3 show the activation energies of each reaction process obtained by using
Doyle-Ozawa method and Kissinger method as follows : 66.3, 72.6, 128.1 and 113.9 kJ- mol~'. Reaction
orders and frequency factors were determined by making use of Kissinger method. And the kinetic equations of
each reaction were deduced. X-ray diffraction patterns XRD , scanning electron microscope SEM result and
size distribution measurements Fig. 3 ~4 show that the synthesized LiMn.O. possesses pure phase, regular ap-

pearance and normal distribution.
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