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Abstract

Ni-rich layered oxide cathodes suffer from poor rate-capability when fabricated into high-density electrodes due to
limited ionic and electronic transport pathways. In this study, hollow-structured LiNigsMng3C00.10, (NMC631) particles
were synthesized using a polymer-bead template method to improve electrochemical performance under high active material
density conditions. The hollow architecture was designed to promote particle—particle contact for electronic conduction
while facilitating electrolyte penetration and Li* transport within the particle interior. Cathodes prepared with hollow
NMC631 particles exhibited significantly improved rate capability compared with non-hollow counterparts at high electrode
densities. At an active material density of 2.58 g/cm?, hollow particles with a 5 um inner diameter retained over 30% of their
0.1 C discharge capacity at 5 C, whereas non-hollow particles showed nearly no capacity under the same conditions.
However, the hollow structure led to reduced cycling stability, likely due to the increased electrode—electrolyte interfacial
area. Surface coating with a thin NMCI111 layer effectively mitigated this degradation and improved cycle retention. These
results demonstrate that hollow structuring of Ni-rich NMC cathode particles is an effective strategy for enhancing rate
performance in high-density electrodes while maintaining acceptable cycling stability through surface stabilization.
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