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Since its commercialization in 1991, lithium-ion batteries have had
wide applications. High energy density and low cost are leading
goals for lithium batteries. Compared with the traditional
intercalation-type lithium-ion battery, conversion-type lithium
metal battery undergoes multi-electron reactions, offering a much
higher capacity and 2-5 times higher energy density (Fig. 1).
Moreover, their cathodes can have sustainable and environment-
friendly transition elements such as Fe and Cu. As the cathodes
are normally “Li-free”, they are coupled with “Li-containing”
anodes, such as Li metal and Li-alloy. Owning to these advantages,
conversion-based lithium metal batteries are regarded as “long-
term targets”.

Different from the intercalation cathodes, where the structure
frameworks keep stable during Li ions insertion and desertion, the
conversion cathodes MX,, (M = Fe, Co, Ni, Cu, Ti, Mn, et¢; X = F,
S, O, P, C, etc) suffer from structure conversion and reforming. In
this case, the conversion cathodes have difficulty in completely
recovering, which brings in a fast capacity decay. Meanwhile, the
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lithium metal anode has a high chemical activity leading to low
Coulombic efficiency. This special issue collects some of the latest
studies on nanoscience and technology for conversion reaction
lithium metal batteries.

This special issue has collected 38 papers, including 5 topics: (i)
conversion-type cathodes, including O, S, CuS, sulfurized
polyacrylonitrile, and FeF;; (i) Li-containing anodes, including Li
metal, Li/C composites, Li-Zn or Li-Mg or Li-Sn alloy; (iii)
electrolytes including electrolyte additives, solid-state electrolyte,
and ionic liquids; (iv) separators; (v) current collectors. Overall,
the collection of this issue represents the frontier of material
development, interface studies, characterization techniques, and
cell configuration designs, which are expected to have a significant
impact on both academic and industrial research communities.

It is our honor to be invited to organize this special issue for
Nano Research. We would like to thank the authors for their
contributions, the reviewers for improving the quality of these
papers, and the editors for their support.

(b)

e T3
Aoy | — o
poppp P
HA A0, Li °
FREFEER . o

o

L o

FRERLEG —
Li

AR LY

FeS,

Figure1 Two different types of lithium batteries. (a) Traditional intercalation-type lithium-ion battery. (b) Conversion-type lithium metal battery.
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