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Abstract: In order to improve the rate capability of lithium sulfide cathode, inhibit the shuttle of
lithium polysulfides and reduce the cost, a nanoscale lithium sulfide/carbon composite material was
prepared by using dilithium trisulfide as the precursor of lithium sulfide, polyvinylpyrrolidone and carbon
nanotubes as carbon sources under high temperature treatment, which was used as a cathode material for
lithium-sulfur batteries. Scanning electron microscope, X-ray diffractometer and thermogravimetric
analyzer were used to detect and analyze the morphology, structure and composition of the composites,
and its electrochemical performances were tested. The results have shown that in the prepared nano-
lithium sulfide/carbon composite cathode material, nano-lithium sulfide was uniformly dispersed and
coated by thermally decomposed carbon, and the synthesized lithium trisulfide precursor had certain
stability in air, which could reduce the production cost of nano-lithium sulfide; when the nano-sized
lithium sulfide/carbon composite were used in lithium-sulfur batteries cathode, an initial discharge specific
capacity of 910 mAh/g (1 C=1166 mA/g) at a rate of 0.07 C could be reached, and the reversible
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discharge specific capacity remained 484 mAh/g after 150 cycles at a high rate of 1. 00 C, indicating the

improvement of the utilization of active materials and the weak shuttle effect of lithium polysulfides. Using

dilithium trisulfide as precursor to prepare high-performance lithium sulfide composite materials has a low

process cost and is conducive to the practical application of lithium sulfide cathode materials.

Key words: Li,S cathode; Li,S, precursor; carbon nanotubes; polyvinylpyrrolidone; lithium-sulfur

batteries; stability in air
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