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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. These
approaches offer the potential to address the core challenges currently faced by SSBs and pave the way for the
next generation of high-performance batteries.

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.

Surface chemistry regulation is verified to be avalid way to develop advanced single-crystal battery materials.
All-solid-state LIBs with high energy density and reliable safety have attracted considerable attention in recent
years. Wang et al. explored the electrochemical performance of single-crystal cathode materials matched with
solid-state sulfide electrolytes for the first time. ...

To solve these problems, we present an all-solid-state battery system using a single-crystal oxide electrolyte.
We are the first to successfully grow centimeter-sized single crystals...

To prevent degradation, a liquid is applied to the electrodes, making the battery a type of "semisolid-state"
battery that uses both solids and liquids. Used in such a battery in a pacemaker, the material could extend ...

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. These ...

Single-crystal  LiNi0.8C00.1Mn0.102 (S-NCM811) with an electrochemomechanically compliant
microstructure has attracted great attention in all-solid-state batteries (ASSBs) for its superior electroch...

Single crystal (SC) layered metal oxides and their natural implementation into solid-state batteries present a
way to mitigate the aforementioned concerns. 19-21 By one proposed definition, 22 SC ...

With this method, well-separated and near-stoichiometric, large-grain LNO single crystals are obtained. When
tested in solid-state battery cells, this material yields...

Sulfide all-solid-state lithium batteries (SASSLBSs) with a single-crystal nickel-rich layered oxide cathode
(LiNi x Coy Mn 1-x-y O 2, x >= 0.8) are highly desirable for advanced ...

Single-crystal cathodes (SCCs) are promising substitute materials for polycrystal cathodes (PCCs) in
lithium-ion batteries (LIBs), because of their unique ordered structure, ...
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Fabrication of single crystals has long been limited to melt- and solution-growth techniques. However, in
recent years solid-state single crystal growth (SSCG) has appeared as a promising aternative to the
conventiond ...

Secondly, thisraw LNO istransferred into aLi 2 CO 3 melt, which induces crystal growth and separation, and
further offers a high chemical potential of Li 2 O for defect healing. With this method, well-separated and
near-stoichiometric, large-grain LNO single crystals are obtained. When tested in solid-state battery cells, this
material yields specific discharge ...

Two newly emerging materials for application in all-solid-state batteries, namely, single-cryst. Ni-rich layered
oxide cathode and halide solid electrolyte (SE), are of utmost interest because of their superior properties...

However, single-crystal cathode materials have not been investigated yet in the solid-state battery system.
Unlike the liquid cells, in which the liquid electrolyte can penetrate the pores of polycrystalline, the solid-state
battery shows great challenge at the interfacial contact between cathodes and solid-state electrolytes. In ...

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 al-solid-state batteries. These
approaches offer the potential to address the core challenges currently faced by SSBs and pave the way for the
next generation of ...
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