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Capacity Fading M echanism and M odification M ethods of Nickel-rich
Ternary Cathode M aterials
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(1. Laboratory of Materials and Electroiyte for Lithium Batteries, School of Petrochemical Engineering, Lanzhou University of
Technology, Lanzhou 730050, China; 2. Key Laboratory of Salt Lake Resources Chemistry, Qinghai Salt Lake Institute, Chinese
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Abstract: Nickel-rich ternary cathode materials are the preferred cathode materials for large power lithium ion batteries due to their
high capacity and high power. However, high nickel ternary cathode materials have some disadvantages, such as poor cyclic stability
and fast capacity fading. It is indicated that cationic mixing, precipitation of transition metal element, oxygen vacancy, €fc. are direct
factors causing the material phase transformation, while interfacial film, overcharge, microcrack, etc. can further accelerate the
material capacity fading. The existing modification technologies, such as element doping, surface coating and material composite,
can inhibit the capacity fading of materials. In this review, the capacity fading mechanism and modification methods of high nickel
ternary materials in recent years were represented, and a outlook for its future development was prospected.
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Fig. 1 Structure model for the multilattice of NCM with one
pair of Ni/Li exchange (a) and coordination structure
unit for the antisite Ni in Li slab (b)"®
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Fig. 2 Schematic diagram of the mechanism by which transition metal elements precipitate from the interior of the particles leading

to the phase transition of the material'¥
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Fig. 4 Schematic diagram of the formation of residual alkaline substances on the surface of the material
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