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Abstract: Lithium-sulfur (Li-S) batteries are strongly considered as next-generation energy storage
devices for its extremely high energy capacity compared with traditional lithium ion batteries (LIBs).
However, several issues such as the shuttle of polysulfides, the instability of electrolyte, and the
growth of lithium dendrites restrict their practical applications. The development of first-principles
method has promoted the understanding of the key questions in Li-S batteries and their practical
process. This paper reviews the applications of density functional theory, Hartree-Fock method, and ab
initio molecular dynamics in Li-S batteries cathode, electrolyte, and anode. At last, a conclusion is
draw and a perspective is present for first-principles calculation.
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