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Table 1 Experimental and theoretical results of Ni/Mn, Co/Mn and Li/(Ni+Co+Mn) ratios of Li 2+Ni.1C092Mng 50,

. Ni/Mn Co/Mn Li/(Ni+Co+Mn)

x Chemical formula - - -

Theory Experiment Theory Experiment Theory Experiment

0 Li;.191N10.1005C00.2030Mng.52990- 0.2 0.1897 0.4 0.3889 1.500 1.489
0.036 Li; 234N10.1022C00.1991Mng 510402 0.2 0.2002 0.4 0.3900 1.545 1.543
0.060 Li1,255Ni0,1024C00,1994Mn0,515302 0.2 0.1985 0.4 0.3865 1.575 1.569
0.096 Li; 289Ni0.1074C00.2019Mng 528602 0.2 0.2032 0.4 0.3819 1.620 1.611
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Fig.1 XRD pattern and enlarged peaks in the range of 20°~23°
for Lij 2+:Nio.1C00.2Mng s0,(x=0, 0.036, 0.060, 0.096)
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Table 2 Lattice parameters of Li;.2:+.Nip.1C092Mng 50, (x=0,
0.036, 0.060, 0.096)

x a/nm c¢/nm cla 1(003)/1(104)

0 0.284420 1.419905  4.9923 1.2809
0.036 0.282512 1.432551 5.0708 1.4483
0.060 0.284672 1.434645 5.0396 1.3281
0.096 0.284656 1.420849 4.9915 1.2127
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Fig.2 SEM images of Li; »+Nig.1C00..Mns0,: (a) x=0, (b) x=0.036, (c) x=0.060, and (d) x=0.096
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Fig.3 Initial charge and discharge curves of Li;2:Nigp1C0q2
MngsO, (x=0, 0.036, 0.060, 0.096) at 0.05 C: (a) 25 C JE B IN I /DN « FEANERE R T, x=0.036 I HFE 54K
and (b) 55 C AR AER. 2 x<0.036 I, #EHT&8FE
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Table 3 Initial charge/discharge data of Liy.2+.Niy.1C00.2Mn( 50, (x=0, 0.036, 0.060, 0.096)
Temperature/C X Charge capacity/mAh-g'1 Discharge capacity/mAh-g'] Effe./%
0 297.3 191.5 64.4
25 0.036 323.5 215.3 66.6
0.060 312.7 206.7 66.1
0.096 292.5 184.7 63.1
0 334.8 270.1 80.7
55 0.036 351.4 297.1 84.6
0.060 342.5 279.0 81.5
0.096 321.4 255.7 79.6
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Fig.4

Cycling performance of Li; 2+:Nio.1C02Mng 50, (x=0, 0.036, 0.060, 0.096) at 0.2 C: (a) 25 C and (b) 55 C
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Fig.5 Rate performance of Li; 2+,Ni.1C092Mng 5O, (x=0, 0.036, 0.060, 0.096) at 25 ‘C (a) and 55 C (b)
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Effect of Extra Lithium Amount on the Structure and Electrochemical Properties of
Li-rich Manganese-based Cathode Material of Li; ;.,Nij.;C0¢,Mng 50,

Wang Zhengrong, Zhang Hailang
(Jiangnan University, Wuxi 214122, China)

Abstract: The Li-rich manganese-based cathode of Lij »+:Nig.1C092MngsO, (x=0, 0.036, 0.060, 0.096) was synthesized by a rheological
phase method. The effect of extra lithium amount on the structure and electrochemical properties was discussed. X-ray diffraction (XRD)
analysis indicates that all samples have typical a-NaFeO; structure and small cationic mixing degree. Scanning electron microscope (SEM)
observation shows that the materials with different amounts of extra lithium exhibit relatively uniform particles and smooth surface. The
result of electrochemical tests show that the material with an optimal amount of extra lithium (x=0.036) achieves the best electrochemical
performance. The testing of electrical performance between 2~4.8 V at 0.05 C shows that the initial discharge capacity is up to 215.3
mAh-g™ at 25 °C with the initial efficiency of 66.6% and 297.1 mAh-g™ at 55 °C with the initial efficiency of 84.6%. After 50 cycles at 0.2
C, the capacity retention is 89.0% at 25 °C and 87.8% at 55 °C. And when x=0.036, the material has the best rate performance.

Key words: extra lithium amount; lithium ion battery; Li; 2+:Nig.1C09.Mng sO,; electrochemical properties
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