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Abstract

Transition-metal compounds have been widely proven to be effective catalysts in Li-S chemistry. However, variations in their electrochemical performance make the
successor unable to obey the design principle of catalyst engineering. Herein, we have systematically studied thermodynamics and kinetics behaviors of Mo-based
compounds and their heterostructure in LI-S chemistry, unraveling the interfacial orbital modulation mechanism with the d-p band gap variation on lithium polysulfide
(LIPSs) conversion patterns. Among the compounds, Mo,C—MoO,/NC as its narrow d-p band gap reflects a new LiPSs conversion pattern which could reduce 1/3 of
the activation energy. Therefore, it can promote the capacity retained at 2C almost 5 times the pristine sulfur electrode. The theoretical model uncovered that the d-p
gap of catalyst could regulate the Mo-S interfacial bonding and S-S orbit of absorbed LiPSs, varying its electrochemical and thermaldynamic performance. This
model provides guidance for band engineering design on LI-S chemistry.
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