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Effect of Manganese Source on Synthesis of Spinel Lithium Manganate
and Analysis of Electrochemical Performance
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Abstract; Using different metal manganese sources, manganese acetate, manganese sulfate , manga-

nese chloride as raw materials, lithium ion battery cathode material lithium manganate with spinel

structure was synthesized. The lithium manganate precursor was synthesized by co-precipitation

way,and then the lithium manganate cathode material was prepared by heat treatment in air. The

structure , the morphology and composition of as-synthesized samples were characterized by X-ray

diffraction and SEM. The charge and discharge performance of the lithium-ion battery was tested by

electrochemical method. The lithium manganate cathode materials prepared by three manganese

sources had uniform spinel structure. The cathode materials prepared by manganese chloride, man-

ganese acetate and manganese sulfate had the electrochemical properties of 108.9, 104.4 and

95.5 mAh/g. The lithium manganate cathode material prepared using manganese chloride as a

manganese source had the best electrochemical discharge performance, and still had a capacity of

97.4% after 50 charge and discharge cycles.
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Fig.1 Fabrication process of LMO cathode materials
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Fig.2 XRD patterns of spinel lithium manganate

cathode materials
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Table 1 Parameters of lithium manganate synthesized

from different manganese sources

Fif R 1L a’/A v/ A3 D/nm
LMO-A 8.2225 555.92 50.3
LMO-S 8.230 6 557.55 55.9
LMO-C 8.216 3 554. 66 45.8
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Fig.3 SEM images of spinel lithium manganate cathode

materials synthesized from different manganese sources
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Fig.4 SEM images of lithium manganate produced by

using manganese chloride as manganese source
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Fig.5 Initial charge/discharge diagram of lithium

manganate cathode materials
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Fig.6 Cycle performance curves of lithium manganate

cathode materials for 50 times of charging and discharging
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Table 2 Performance data of lithium manganate cathode

materials at 0. 2C for 50 charge/discharge cycles

2SR/ (mAh-g ")

R A KR/ %
B %550 X

LMO-C 108.9 106. 2 97.4

LMO-A 105.0 98.2 93.5

LMO-S 95.5 89.9 9. 1
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Table 3 Nyquist diagram parameters of lithium

D

manganate cathode materials

ST R/Q R./Q o Dy, /(cm?es™!)
LMO-C 9.202 67. 42 57.72 1.998 x 10 =
LMO-A 10. 43 113.9 99.35 6.710 x 10 1
LMO-S 6. 421 162. 6 88.29 8.496 x 10 1
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