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Optimization of cathode material and its effect on improvement of

charge/discharge performance of lithium-sulfur batteries
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Abstract : The shuttle effect of polysulfides cause lithium-sulfur batteries (LSBs) to have a degraded charge and
discharge performance,a short service life and a poor cyclic stability, hindering LSBs to be commercialization.To suppress
the shuttle effect, two strategies have been developed, including restraining the movement of S>” and reducing the
concentration of Li,S,. However, there exists saturation phenomenon in the suppression of shuttle effect by using the
former strategy.Therefore, it is favorable for further suppressing the shuttle effect by adding transition metal catalysts for
accelerating the conversion of polysulfides. MnO @ hollow carbon sphere (MnO @ C), an improved composite for
suppressing the shuttle effect,is designed and prepared through optimizing carbon composites.It can suppress the shuttle
effect through the synergy between physical and chemical effects.It is proved by the results that the optimized composite
can effectively help LSBs to improve the charge/discharge performance,the cycle property and the rate capability. The
initial discharge specific capacity of the LSBs reaches 1,009 mAh-g™" at 0. 5 C.After 200 cycles, the specific capacity of

the LSBs is 853 mAh-g™' indicating that the capacity retention ratio achieves 84. 5%.
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