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Lithium sulfur battery (LSB) is a kind of electrochemical energy storage system that uses sulfur-
containing cathode and lithium-containing anode to realize the conversion between electric energy and
chemical energy. Due to the light weight and multi-electron reaction characteristics of the active material,
LSB can achieve a theoretical specific capacity of 1675 mAh-g! and a specific energy of 2600 Wh-kg'. This
is about seven times higher than the energy density of conventional lithium ion batteries. It shows great
potential to become a new generation of high energy density electrochemical energy storage systems and
become one of the research hotspots in the field of high-energy lithium metal batteries in recent years.

However, there are many issues in the practical application of LSB. The most typical is the “shuttle effect”
caused by the dissolution of high-order polysulfides (Li2S», 8 > nn > 4) in the electrolyte during the charge
and discharge process of the battery. This further turns into serious influence on the sulfur-based cathode,
the Li-based anode and the electrolyte, resulting in a rapid capacity decay, low coulomb efficiency, and
short cycle life. Meanwhile, the sulfur cathode must be paired with metallic Li to achieve a high energy
density. However, Li-based anodes suffer from low charge-discharge efficiency, poor cycle performance,
and serious safety hazards practically. Such issues require researchers devote more efforts on scientific
and engineering exploration.

In this regard, this special issue consists of 8 articles contributed by teams with rich research experience
in LSB, including 5 review articles and 3 research articles. It covers the review articles on the theme of
catalyst host materials for sulfur cathode, electrolyte functional additives, solid electrolytes, etc. The
research articles focused on the theme of bimetallic alloy sulfur cathode catalysts, metal organic
framework materials modified functional separators, and in-situ polymerization of sulfur cathode
functional binders. The special issue presents the latest research progress of LSB and summarizes the
future development direction and research trend. We hope this special issue can provide readers with
knowledge and references to understand and carry out in-depth research in this field.

Finally, we would like to take this opportunity to express our heartfelt thanks to all the authors,
reviewers and editorial staffs for their contributions and fruitful work!



