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Abstract; Ni-rich layered lithium transition-metal oxides, LiNi, M O, (M = transition metal )
electrode materials are the most promising high-energy cathode materials for lithium-ion batteries
but their structural stability declines with nickel content increasing. Therefore, in this paper, the
NCMS811 high-nickel ternary anode material ( Zr-PCG) was prepared by concentration gradient Zr
doping modification,and the influence of Zr doping amount on the material structure , morphology,
element distribution ,and electrochemical performance was deeply investigated with the view of im-
proving its structural stability and cycling performance. The results show that the Zr doping is de-
signed in a gradual gradient from the centre to the outer layer of each particle. The high binding en-
ergy of Zr—O bonds can effectively suppress the escape of free oxygen. The 1. 0 Zr PCG cathode
with a doping amount of 1% has a crystal structure with the best stability,and the Zr doping also
significantly elevates the thermal stability of NCMS811 electrodes. The 1. 0 Zr PCG cathode delivers
an initial discharge capacity of 193. 1 mAh/g at 1C, and exhibits the capacity retention of nearly
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90% after 200 cycles, which is substantially higher than that of the undoped NCMS811 cathode
(82.4% ). When the current rate is increased to 10C,the 1.0 Zr PCG electrode can still release a

capacity of 152. 7 mAh/g,demonstrating its excellent rate performance.

Key words: high energy density ; lithium-ion batteries ; high-nickel ternary anode; Zr doping; gra-

dient doping
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Fig.1 Schematic diagram of the co-precipitation process
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Table 1 ICP-MS elemental ratio analysis of sample precursors
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Table 2 XRD lattice parameters of all samples
B a/A c/A c/a Loosy” Tiron)
Bare-PCG 2.850 0 14.178 2 4.974 17 1.370 1
0.5 Zr-PCG 2.860 7 14.200 1 4.963 8 1. 3753
1.0 Zr-PCG 2.873 6 14.210 5 4.945 2 1.473 3
1.5 Zr-PCG 2.889 8 14.225 6 4.922 6 1.402 1
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Fig.6 XPS spectra of all sample
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