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Abstract: The Li;;MnNip,0, cathode was prepared by five synthesis routes: sol-gel, high temperature solid,
coprecipitation, hydrothermal and solvothermal method. The analysis of Raman spectrum shows that the co-
precipitation sample is solid solution structure, while the other four samples are composite structures formed at
different scales. The results of electrochemical tests for as-prepared samples show obviously different
performance, especially the capacity from the activation of Li,MnOj; during the first charging process (>4.5 V).
The co-precipitation sample with solid solution structure shows the highest capacity from the activation of
LiuMnOs. Therefore, we can establish the connection between electrochemical performance and two-phase
integration modes. Different integration modes affect the activation capacity of Li,MnO;, leading to different

electrochemical properties.
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(a) SG; (b) HS; (c) CP; (d) HT; (e)ST
B 1 AT SEM
Fig.1 SEM images of as-prepared samples
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Fig.2 XRD patterns of as-prepared samples
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Table 1 Structural parameters for all samples refined by GSAS software

Sample cla Li/Ni disordering R,, R, X
SG 4.983(6) 6.40% 6.93% 5.04% 3.88
HS 4.988(0) 5.97% 6.83% 5.02% 4.24
cp 4.984(6) 7.38% 7.18% 5.38% 4.18
HT 4.991(0) 5.29% 7.50% 5.17% 4.66
ST 4.990(1) 6.00% 8.63% 6.07% 6.58

LiMn,  Ni O

0.5 70572

200 300 500 800
Raman shift / cm™

200 400 600 800

Raman shift / cm™!

3 (a) 5 DFER IR TS E; (b) Li,MnO; Al LiNigsMnos0, 1YH & S i 6sse
Fig.3 Raman spectra of as-prepared samples (a), Li,MnO; and LiNiysMngsO, (b)
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Table 2 Raman band data for all samples
Sample o - 1/,
Raman shift / ¢cm™ L* Raman shift / em™ 1,a
SG 488 953 604 1361 1.43
HS 487 1982 603 2 815 1.42
CP 476 1 341 595 2210 1.65
HT 491 1 445 603 1290 0.89
ST 488 768 604 770 1.00
Li,MnO; 502 4479 621 5292 1.18
LiNigsMngs0, 503 6 770 600 9 580 1.42

*1 is the intensity of peak.
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Fig.4 (a) First charge-discharge curves at a current density of 20 mA-g™ and (b) cycling performances

at a current density of 100 mA-g™ of as-prepared samples
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Table 3 A comparison of theoretical first charge capacities (C,) by each component,
practical charge capacities (C,) obtained by electrochemical tests and deviation
of theoretical capacities and pratical capacities (AC)
Sample Caivigshn 00, / Cuiwo,, / Citinig, g, 0,), Cuiywoy, / AC i, im0, AC, o, /
(mAh-g™) (mAh-g™) / (mAh-g™) (mAh-g™) (mAh-g™) (mAh-g™)
SG 146.32 167.63 -6.35 61.84
HS 151.37 156.33 -11.4 73.14
CcpP 139.97 229.47 121.80 181.59 18.17 47.88
HT 79.78 39.51 60.19 169.28
ST 78.43 58.36 61.54 167.93
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— B B 5 D RO AT IR AR AR 3R 3,7
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AC; 0, 739114 47.88 ,61.84 73.14 167.93 Al 169.28
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Ak, R SLPR R LA &, i SC Al
HS AT T LR =F Z M K 4b)% i T 5 4k
At T 100 mA - g FIPRERRPERER &5 100 KAE PR
J& , BEdh SG HS .CP HT Al ST Ayt i b 258 52 15 Ik
M) 7 L 2 i 203.8,163.4,199.2.50.6 F1 65.3

mAh-g™ 454 173.7 .151.8,185.3.55.3 1 101.8 mAh
ot B EAREERE SN 85.3% .93.3% 93.0%
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Ji AR I L R P 2R 0 T AL A R b A R S 2
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1 Li,MnO; 2H 73 75 1 W 5t v i 72 oo DLI fb i A
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HL I 4R O FE S HT T ST A2 AS [R] HL U0 %5 B 1 19 1 I 7S
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mA-g! LI T, BEA CP B OB 2 2 43 5l
4 218.0,199.2.193.7 M 178.7 mAh-g™', WEBH T
Li,MnO; 4143 1 £k AR STRR T i i SR L LA
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& 5
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LA RE AL TEAS [ v O 8 TR A B TR il £k
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Fig.5 First charge-discharge curves at different current density
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