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Effect of Different Doping Element on Cobalt-Free
High Nickel Cathode Materials

Li Baogiang, Zhang Feilong, Zhou Xinan, Li Shiyou~
(College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou, 730050)

Abstract With the increasing demand for electric vehicles, the development of low-cost, high energy density
lithium-ion battery cathode materials become the key point. Cobalt-free high nickel cathode materials have attracted
great attention due to their high energy density and good rate performance. For the problems of poor thermal stability
and capacity decay of cobalt-free high nickel cathode materials during cycling, researchers have improved the
electrochemical performance of the materials by different doping elements, but the mechanism of action of different
doping elements is not yet in-depth. In this paper, the research progress in doping modification of cobalt-free high
nickel cathode materials in recent years is reviewed, and the mechanism of different doping elements to improve the
electrochemical performance of materials is summarized. The comprehensive analysis shows that the introduction of
doping elements into cobalt-free high nickel cathode materials improves the electrochemical performance of the
materials, so that the inherent problems of cobalt-free high nickel materials can be improved, although the main
mechanism of doping elements in the materials is not the same. Finally, the development direction of the improvement
strategy of cobalt-free high nickel cathode materials is prospected, and a feasible scheme for the synergistic
application of multiple improvement strategies is proposed.
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Fig.2 Schematic diagram of the “pillar effect” of magnesium

ion doped high-nickel layered cathode material >
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