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Microstructure and electrochemical properties of Li,MnQO; as
cathode material for lithium-ion battery
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Abstract: Influence of stacking fault and spinel transformation on the discharge capacity of Li,MnO; cathode materials
were studied. Li,MnO; cathode materials were synthesized using MnO, and LiOH-H,O as raw material by solid state
reaction at the temperature of 750 and 900 . Crystal structures of prepared Li,MnO; were studied by X-ray diffraction
(XRD) and electron beam diffraction (SAED). The microstructures of materials were observed by scanning electron
microscopy (SEM) and transmission electron microscopy (TEM), and electrochemical properties were studied by
charge-discharge test and differential capacity analysis. The results show that the Li,MnOs sintered at 750  has sphere
structure, which contains lots of stacking fault. The first discharge capacity of materials (139.3 mA-h/g) may be related to
nano-plates and high stacking fault density. The sample sintered at 900  has good crystallinity, however, it is difficult to
be activated. The superlattice structure of Li,MnO; remains intact even after 100 cycles. Analysis results also suggest that
Li,MnO; gradually transforms to spinel during the electrochemical cycling. With increasing number of cycles, most of
the increasing capacity is caused by the electrochemical activity of the spinel, and part of which comes from the
progressively activation of Li,MnQO;.
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Fig. 1 XRD patterns of samples SS750 and SS900 (a) and enlarged view (b)
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Fig. 2 SAED patterns of SS750 (a)—(c) and SS900 (d)
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Table 1 Physical parameters of samples SS750 and SS900

Sample D,o/pm Dso/pm Dyy/um Specific surface area/(m”g ') Tap density/(g-cm )
SS750 15.90 43.58 71.49 0.859 1.78
SS900 2.63 33.01 73.88 0.387 0.99

3 SS750  SS900 SEM

Fig. 3 SEM images of SS750 ((a),(b)) and SS900 ((c), (d))
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4 SS750
Fig. 4 TEM images of samples SS750 (a) and SS900 (b)
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Fig. 5 First charge-discharge ((a), (¢)) and cycle ((b), (d)) curves of samples SS750 ((a), (b)) and SS900 ((c), (d))
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Fig. 6 TEM images ((a), (b)) and SAED patterns ((c), (d)) of SS900 after 100 cycles
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Table 2 Partial capacity of LiMn,0, and Li;MnOs in sample SS750

Cvel Capacity from LiMn,0,/  Capacity of activated Li,MnOs/  Total discharge Capacity/ Ratio of capacity from
cle
Y (mAhrg ™) (mA-h-g™) (mA-hg™) LiMn,04/%
5 59.3 59.3 118.6 50
15 66.6 65.8 1324 51.3
25 80.1 67.6 147.7 54.2
35 88.4 67.2 155.6 54.3
45 98.7 67.5 166.2 59.4
55 103.9 64.5 168.4 62.6
65 105.7 60.3 166 63.8
70 109.4 59.8 169.2 64.7
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Fig. 7 Differential capacity curves of sample SS750 cycled in voltage range from 2.0 to 4.7 V: (a) First cycle; (b) Second cycle; (c)

Fifth cycle; (d) Seventh cycle
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