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Single-Atom Catalysts for Sulfur Cathodes in Lithium-Sulfur
Batteries: Coordination Structure and Electronic Structure
Regulation

Ye Dan, Xu Qiang”

School of Materials Science and Engineering, Jiamusi University, Jiamusi Heilongjiang

Abstract: Lithium-sulfur batteries (LSBs) possess high theoretical specific capacity and energy density, and are
regarded as a highly promising next-generation high-energy-density energy storage system. However, issues such as
lithium polysulfide (LiPSs) shuttling, sluggish sulfur redox kinetics, and the difficulty in the formation and
decomposition of Li>S still severely restrict their practical applications. Single-atom catalysts (SACs), owing to their
high atomic utilization efficiency and tunable coordination structure and electronic structure, provide an effective
approach for accelerating sulfur species conversion. This article reviews the research progress of SACs in sulfur
cathodes of lithium-sulfur batteries, with a focus on the multi-step sulfur redox process and its kinetic bottlenecks,
and analyzes the effects of the central metal, coordination number, heteroatom coordination, and local symmetry on
catalytic behavior. Rational design of single-atom catalysts is expected to further promote the development of
high-energy-density, long-cycle-life lithium-sulfur batteries, and to provide new design ideas for advanced energy
storage systems.

Keywords: lithium-sulfur batteries, single-atom catalysts, sulfur redox reaction, coordination structure, electronic
structure
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