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Abstract

The spinel LiMn;0,4 cathode materials were synthesized from lithium carbonate and manganous
oxide by two-step sintering at high temperature using five kinds of Mn304 with different impurity
iron content (18 pg/g, 78 pg/g 153 pg/g, 214 pg/g, 306 pg/g) as manganese source. The mor-
phology, structure and electrochemical performance of LiMn,04 cathode material were studied by
SEM, XRD and electrical performance cycle test. When the content of impurity iron is 78 pg/g, the
spinel type three-dimensional structure of lithium manganate is good, and the particle size and
density distribution are relatively uniform. The initial charge discharge capacity is 125.5 mAg/g,
118.9 mAg/g, and the capacity retention rate is 76.4% after 50 cycles. The initial discharge capac-
ity and cycle retention rate are both optimal.
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Table 1. Manganese tetroxide with different iron content
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s 1-1 12 1-3 1-4 1-5
BRI B (ng/g) 18 78 153 214 306
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Figure 1. XRD patterns of three kinds of LiMn,0,
B 1. =#REREE XRD
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Figure 2. SEM images of five kinds of manganese tetroxide
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Figure 3. SEM images of five lithium manganate

3. AFEERSE SEM

3.3. ERFTHER L AT

R AHRBREIE A TN B BRET G, 2HE 3.9V M 41V AE. HEE 4 PR ER2 5
Bl 45 1R B A R IR A B R Rl 28 PT LA AN RSP S A ISR T AR T AEE RS, Fe iEk
HUEHRF A RT Mn R, SRE TS BURE, W5l R, FTUR S T RBCE SR
JE[12]0 BRI TR AR R 7214208, (01528 df A R IR A — 2% 38 == [ [a) B4 K, 480 -1 1 B iR R R N B
nzs gy, dbmiie e TR A EMERE . FTLRES 12 IE IRFECE L B Bl B 125.48
mAh/g. 118.91 mAh/g.

BEA % Tk B IR0, ARk 0 % 0T S T R R A o E T A R R R FR R A T S ) AR
R B/ B ARV K AR 13], ARk 2 78 70 i L Ik P v — 3070 DA S T e N F ARV, RS T I8 R
PR G, FE SRR G RN, B> TR TR B, S FR i LU A N R [14] [15]0 ARk
TR EE, BT E ST AR SEL B, B4 ol oE BRI R R, BN R FEA 15 B
T L2 AN 87.84 mAh/g. 84.12 mAh/g, VBB B3N, X syt i By vk 7 il Fe 1 RS

i3 2 AR KT o
4.4
] 15 14 13 11 12
4.2 1 // /// /
. —
4.0+
| = —_
> 3.8
5 i
o 3.6
8
= )
> 34
3.2 1
3.0+ 15 14 1-31-11-2
238 T T T T T T T T T T T T T T T
-20 0 20 40 60 80 100 120 140
capacity(mAh/g)

Figure 4. Influence of Mn;0, with different impurity iron content
on LiMn,0,’s first charge and discharge performance
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Table 2. Cyclic retention rate of lithium manganate samples
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1-1 113.8 81.5 71.6
1-2 118.9 90.9 76.4
1-3 109.8 77.5 70.6
1-4 98.8 65.8 66.6
1-5 84.2 54.9 65.3
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Figure 5. Performance of five lithium manganate in the lower
cycle of 0.1C
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