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Table 1 Lattice parameters and I os3)/l(104) peak intensity ratios of the samples prepared by different lithium sources

Lithium source a=b/nm ¢/nm cla I 003/l 104y Li*/Ni* mixing degree/% P
LiOH-H,0 0.287 061(5) 1.419 53(3) 49450 1.372 6.45 2.134
Li,COs 0.287 055(5) 1.419 52(3) 4.9450 1.075 10.4 2.327
LiNOs 0.287 256(4) 1.420 41(3) 4.944 8 1.212 8.93 1.981
CHsCOOLi 0.287 545(4) 1.421 33(3) 4.9430 1.110 9.81 2.029
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Fig.4 SEM image of the nickel cobalt manganese hydroxide

precursor
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Fig.5 SEM images of the samples prepared by different lithium sources: (a~c) LiOH H.0, (d~f) Li,COs3, (g~i) LiNOs, and
(j~1) CHsCOOLi
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Fig.7 The first (a) and the second (b) cycle CV curves of the samples prepared by different lithium sources at 0.1 mV/s
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Fig.9 Linear fit between peak current (ip) and square root of scanning speed (VM%) in the CV curves (a) and Nyquist plots of the samples

prepared by different lithium sources after the 1st cycle (b)
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Table 2 Lithium ion diffusion coefficients of the samples

during lithium ion deintercalation (O-D.j) and

intercalation (R-Dy;) processes calculated from the

CV curves

Lithium source  O-Di/ X 102 cm?s? R-D.i/ X102 cm?s?

LiOH H,0 6.252 3.453
Li,COs - 0.1631
LiNOs 7.15 2.101

CH3COOLi - 1.798
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Influence of Lithium Sources on the Lithium lon Storage Performance of NCM811
Cathode Materials Prepared by High-Temperature Solid-State Reaction Method

Lu Zhigang, Li Yanwei, Jiang Jigiong, Li Wei, Yao Jinhuan
(Guilin University of Technology, Guilin 541004, China)

Abstract: LiNiggC0o1Mng10,(NCM811) cathode materials were prepared by a high-temperature solid-phase reaction method with four
different lithium salts (LiOH H,0, Li,COs, LiNO3z, CH3COOL.I) as lithium sources. The microstructure of the LiNiosC0o1Mng 10, materials
was characterized by X-ray powder diffraction (XRD) and field emission electron microscopy (FESEM). The results demonstrate that the
particle size of all the four synthesized LiNiosC00.1Mn0.10, samples, with a layered structure (R-3m space group), are micrometers. The
electrochemical test results show that the electrochemical performance of LiNiosC001Mno10, samples prepared by different lithium
sources is very different. Among them, the LiNigsC00.1Mng 10, sample prepared with LiOH-H,O as lithium source (pre-sintering at 500 <C
for 6 h and sintering at 800 <C for 16 h) exhibits the lowest degree of lithium-nickel mixing and the best electrochemical performance. Its
reversible specific capacity is as high as 206.2 mAh/g at a rate of 0.1 C (1 C=180 mA/g), and its reversible specific capacity remains 80.9
mAh/g at a rate of 10 C; during 100 charge-discharge cycles at a rate of 0.5 C, the highest specific discharge capacity is 176.2 mAh/g, and
the average specific discharge capacity is 140.1 mAh/g. The analysis of kinetics and electrode stability reveal that the LiNi.C00.1Mng102
sample prepared with LiOH-H,O as lithium source possesses the best electrochemical reversibility, highest Li* diffusion coefficient, and
superior structural stability during charge-discharge cycling.
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