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Abstract: Due to high specific capacity and cost performance, high-nickel cathode materials have received much
attention. However, its further application is hindered by poor stability and safety performance during cycling. In this
work, Ni-rich LiNipgMn,0, materials were prepared through microwave-assisted co-precipitation followed by
high-temperature solid-phase method, which can be further modified by doping different proportions of Co and Al. As
a result, LiNiygMng ;Cog0gAlg 00, (NMCA-2) exhibits the best electrochemical performance, whose capacity retention
rate reaches 91.39% after 100 cycles at 1C in the voltage range between 2.75 and 4.35 V, and still owns a specific
discharge capacity of 160.03 mAh-g' at 5C. Its excellent cyclic retention rate can be attributed to the restrained
irreversibility of H2—H3 phase transition during cycling with Co and Al doping, and the lower reaction polarization

which contributed to the decline of charge transfer resistance, resulting in good cycle and rate performance of the

s B #A: 2020-09-07; W EIEMFEHA: 2021-01-04; MEEHRAR: 2021-01-25

ELTHE: THE B8RRI 4 (20192BAB206021); VT 7444 2 H T (GIT190423, GII200850); #iT I #7([2019] 60); Ex
H SRR 5 4:(51874151)
Natural Science Foundation of Jiangxi Province (20192BAB206021); Foundation of Jiangxi Educational Committee
(GJJ190423, GJJ200850); Finance and Education Plan of Ganzhou City ([2019] 60); National Natural Science Found-
ation of China (51874151)

EF R 319960, B, A5 4. E-mail: 475322904@qq.com
FU Yukun(1996-), male, Master candidate. E-mail: 475322904(@qq.com
BIS1EE: PhTifl, BIZ4%. E-mail: wenliyao@126.com

YAO Wenli, associate professor. E-mail: wenliyao@126.com



El i

P, & #E T il S 4R LiNig sMno ,0, TEARAEH TR & B H Coy AL HL ittt

719

material. Furthermore, high thermal stability of NMCA-2 improves the safety of the material.

Key words: LiNi;sMng,0,; Co, Al co-modification; microwave-assisted coprecipitation; cycle performance; rate
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Table S1 Parameters of Rietveld refinement for NM-82, NMCA-0 and NM CA-2
Sample a/nm ¢/nm cla ](003)/](104)
NM-82 0.2875 1.4232 4.9507 1.3197
NMCA-0 0.2877 1.4229 4.9457 1.3945
NMCA-2 0.2872 1.4243 4.9593 1.5888
* 2 HHREARBEETHHBILEE
Table S2  Specific dischar ge capacities of materials at different rates/(mAh-g™2)
Sample 0.2C 0.5C 1C 2C 3C 4C 5C 0.2C
NM-82 195.57 183.52 175.03 164.59 157.33 149.26 141.49 185.66
NMCA-0 192.45 182.66 176.69 166.91 160.88 157.05 153.17 183.80
NMCA-1 189.79 182.60 177.43 169.72 165.24 162.25 158.83 187.36
NMCA-2 189.70 183.05 177.84 172.80 169.08 164.76 160.03 189.25
NMCA-3 187.28 180.32 174.85 168.60 162.63 158.61 156.14 187.50
NMCA-5 186.04 178.28 173.83 167.08 163.41 157.97 150.84 181.33
£ S3 NM-82, NMCA-0 #1 NMCA-2 iJ EIS#l & T
Table S3 EISfitting data of NM-82, NM CA-0 and NM CA-2
Sample Cycle number R/Q Ry /Q R /Q
NM-82 5 3.85 20.20 46.65
50 3.09 49.32 64.95
100 7.27 94.06 138.40
NMCA-0 5 1.89 29.24 20.19
50 2.01 58.13 72.25
100 4.04 82.55 114.90
NMCA-2 5 5.11 31.85 19.80
50 3.30 51.78 72.70

100 4.08 67.32 67.88




