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Research Progress of Single Crystal Ni-rich Ternary Cathode Materials
HE Jing-jing, LI Yong, DUAN Jian-guo, DONG Peng, ZHANG Ying-jie

Abstract: Ni-rich ternary cathode material ( Ni=60% ) has become one of the most promising battery
materials due to its high energy density, low toxicity, low pollution and low price. At present, most of the
commercial Ni-rich ternary cathode materials are agglomerated polycrystalline materials. Polycrystalline
materials will produce microcracks due to the volume expansion, which result in more side effects be-
tween cathode materials and electrolyte, then, cause structural collapse. The research shows that microc-
racks are the main reason for the capacity decline of Ni-rich ternary cathode materials (Ni=60% ). Sin-
gle-crystal cathode materials can solve the problem due to the absence of internal grain boundaries. In ad-
dition, because of the high compaction density and good thermal stability, the single crystal Ni-rich terna-
ry cathode material has attracted the attention of experts and scholars at home and abroad. In this paper,
based on the current situation of single-crystal Ni-rich cathode materials industry, the different prepara-
tion methods are summarized, which provides reference for the cutting-edge layout of enterprises.

Key words: Lithium ion battery; Single crystal; Ni-rich ternary cathode material N

(L#% 123 W)
Advances in Lithium-sulfur Battery Research

YANG Chun-man, WANG Yong-qi, ZHANG Yi-yong* , LI Xue, ZHANG Ying-jie

Abstract : With its ultra-high energy density (2600 Wh-kg ") , lithium-sulfur batteries (LSBs) are con-
sidered one of the potential candidates for next-generation energy storage systems. However, the practical
application of LSBs is currently limited by issues such as the lithium polysulphide ( LiPSs) shuttle effect,
continuous electrolyte decomposition, and lithium dendrite growth. These challenges are mainly related to
the cathode structural framework, the reactivity of the lithium anode, and the redox reactions that occur at
the electrode-electrolyte interface. Well-designed positive structure, development of new electrolytes, and
anode protection have been successively investigated to improve the electrochemical performance of LSBs.
In this paper, relevant research to overcome the challenges of LSBs, such as the design and preparation
of cathode sulfur carriers, the development of new electrolytes, the modification of separators/intercala-
tion of functional layers, the protection of lithium anodes and the latest research progress in the industrial-
ization of LSBs, will be systematically discussed. Finally, a summary and perspectives are provided for
the practical application of LSBs.

Key words: Lithium-sulfur battery; Sulfur cathode; Lithium anode; Separator; Electrolyte; Industrial
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