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Are single-crystal battery cathode materials safe?

We show that single-crystal cathode materials are resistant to fractureand provide remarkable performance and
safety characteristics unmatched by the state-of-the-art polycrystalline counterparts. A new path toward
designing better battery cathode materialsis revealed.

Can single-crystal materials be used in all-solid-state batteries?
The review concludes by proposing various strategies to optimize single-crystal technologies, targeting the
development of efficient nickel-rich single-crystal materials for use in all-solid-state batteries.

What isasingle-crystal cathode (SCC)?

Single-crystal cathodes (SCCs) are promising substitute materials for polycrystal cathodes (PCCs) in
lithium-ion batteries(L1Bs),because of their unique ordered structure,excellent cycling stability and high safety
performance.

Can single-crystal nickel-based layered oxides be used as cathode material s?

The use of single-crystal nickel-based layered oxides as cathode materials has notable progressdue to the
motivation of achieving superior properties and the various preparation methods for single-crystal materials.
In this section,several important developments of single-crystal cathode materials are introduced,eval uated,and
summarized.

Can single-crystal materials improve cathodesin LIBS?

Single-crystal materials, which exhibit robust mechanical strength and a high surface area, have great potential
to address the challenges that hinder their polycrystal counterparts. A comprehensive understanding of the
growing body of research related to single-crystal materials is imperative to improve the performance of
cathodesin LIBs.

Can electrolyte be used on single-crystal NMC cathodes?
Proper electrolyte application can suppress such interface side reactions and TM dissolution by the formation

of a protective CEIl layer,athough the screening of electrolyte on single-crystal NMC cathodes is
limitedcompared to polycrystalline NMC cathodes and single-crystal LiCoO 2.

In 2020, Dahn"s group released three cathode materials--single-crystal NCM523, NCM622, and
NCM811--and compared their el ectrochemical performance to that of ...

To match the high capacity of metalic anodes, all-solid-state batteries require high energy density,
long-lasting composite cathodes such as Ni-Mn-Co (NMC)-based lithium ...

The regenerated plate-like single-crystal LiNi 0.6 Co 0.2 Mn 0.2 O 2 material with exposed {010} planes
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achieves an excellent rate performance and outstanding cycling ...

our group's experiences in single-crystal research. Future development should focus on facile production with
strong control of the particle size and distribution, structural defects, and ...

For example, Gao et a. [19] repaired and upgraded a spent low-nickel polycrystalline cathode material LiNi
0.33C00.33Mn 0.33 O 2 (NCM111) to the high-nicke ...

In summary, W and Mg co-doped single-crystal cathode material LiNi 0.9 Co 0.06 Mn 0.04 O 2 was designed
and synthesized by a simple solid sintering method in this work. Obvioudly, the ...

Currently, there is limited understanding of the intricate interplay between thermodynamics and kinetics in the
synthesis process of single-crystal cathode materials. A more profound ...

Single-crystal nickel-rich cathode materials (SC-NRCMs) are the most promising candidates for
next-generation power batteries which enable longer driving range and reliable ...

We show that single-crystal cathode materials are resistant to fracture and provide remarkable performance
and safety characteristics unmatched by the state-of-the-art ...

Single-crystal NMCs appear to be superior to polycrystaline NMCs, especially at low Ni content (<=60%).
However, Ni-rich single-crystal NM C cathodes experience even faster ...

Li et a. investigated three different charged cathode materials, single-crystal NMC532 (SC-532), Al 2 O
3-coated polycrystal NMC532 (AC-532), and polycrystal NMC532 ...

In this study, the cobalt-free single crystal cathode materials LiNi0.75Mn0.2502 (NM), W-doped
LiNi0.75Mn0.2502 (NMW) and Zr-doped LiNi0.75Mn0.2502 (NMZ) were ...

This review highlights origins, recent developments, challenges, and opportunities for single-crystal layered
oxide cathodes. The synthesis science behind single-crystal materialsand ...

The Benefits of Single-Crystal Cathode Materials. One approach to addressing this issue is to produce the
cathode material in a"single-crystal” form. Creating nickel-based ...

Li-ion cathode active materials are transitioning from poly- to single-crystal structures. However, the
performance of high Ni-content single-crystal cathodes remains ...

Over the past three decades, significant advancements in lithium-ion battery technology have greatly improved
human convenience, particularly in today"s thriving electric ...
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