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Abstract

Abstract

With high specific capacity/energy density and environmently friendly, lithium
sulfur battery has been regarded as one of the most promising rechargeable batteries.
However, sulfur shows poor ionic and electronic conductivities. What's more, soluble
polysulfides are produced in the discharging process, resulting in ‘Shuttle
Phenomenon’, and the charging and discharging process is complex. All these lead to
poor cyclability and low positive active matarial utilization. In this paper, in order to
improve the electrochemical performance of sulfur cathode, we focus on the
modification of carbon sulfur composites:

1.Via mechanical mixing, the Super P-S-MnO; (Fe,03) and GNs-S-MnO, (Fe,03)
composites were synthesised and their electrochemical performance were investigated.
With the content of 5% oxides, at 0.1 A/g the discharge capacity of Super P-S
composites were 1346 F1 1467 mAh/g and the discharge capacity GNs-S composites
were 1426 A1 1453 mAh/g. The discharge capacity of the S/C composites were
improved by 200-300 mAh/g.

2.Super P-MnO, composite was prepared by the reaction of KMnO, with carbon. In
the tests, the Super P-MnO,-S composite showed exellent rate capability and cycle
performance. At 0.5 A/g, the capacity retention was 103% after 100 cycles.

3.Super P-MnO composites were prepared by thermal decomposition of manganese
acetate at 800C. The results showed the Super P-MnO-S composites showed
excellent cyle stablity at 0.2 A/g. 0.5 A/g and 2 A/g with 20%-31% MnO. Especially,
at 2 A/g, the capacity retention of the Super P-MnO-S composite with 20% MnO was
77% after 1000 cycles. From 100 to 800 cycles, the composite remained stable and
the capacity retention were 79.7%. 82.7%, respectively.

4.N-doped carbon nanotube (NCNT) with special sructure was achived by
polyaniline coating and carbonization. When doped with nitrogen, the cycle

performance and the rate capability of NCNT-S composites was improved. At 0.5 A/g



Abstract

and 1 A/g, the capacity retention were 78.7% and 66.4% after 200 cycles and 500
cycles, respectively. When doped with 4.0 % nitrogen, the composite showed a high

specific capacity of 518 and 425 mAh/g at 5 A/g and 10 A/g.

Key words: lithium sulfur battery, metal oxides, N-doped, energy storage
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