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Activation rate regulation boosts structural and electrochemical performance of
Li-rich manganese-based cathodes
HE Zhi-lin', XIAO Fang', ZHANG Han-du', SONG Yu-qing' , WANG Yan-xia'>"
(1.School of Materials Science and Engineering, Changsha University of Science and Technology, Changsha
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Abstract : To resolve structural instability issues induced by the initial activation process in lithium-rich manganese-
based cathode materials ( Li[ Li,, Nij, Mn, ] O, ), a novel physical activation rate regulation strategy is proposed.
Systematic investigation of activation rates (0. 1-1 C) demonstrates that 1 C high-rate activation significantly enhances
material performance :the layered ordering degree ([y;/1,,, ) increases from 1.54 to 1.91 with reduced cation mixing,
while achieving 88. 43% capacity retention after 100 cycles alongside decreased charge transfer resistance and improved
lithium-ion diffusion coefficient. Mechanistic studies reveal that high-rate activation shortens the high-voltage reaction
duration , synergistically suppressing lattice oxygen release, mitigating Li*/Ni** cation mixing, and forming an ultrathin
cathode-electrolyte interphase ( CEI') film. This approach overcomes limitations of conventional coating/doping
modifications, providing an efficient physical regulation strategy for scalable implementation of lithium-rich materials.
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