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ABSTRACT

A battery based on the lithium/elemental sulfur redox couple has the advantage of high
theoretical specific capacity of 1,675 mAh/g-sulfur. However, Li/S battery has bad cyclic durability
at room temperature due to sulfur active material loss resulting from lithium polysulfide
dissolution. To improve the cycle life of Li/S battery, PEGDME (Poly(ethylene glycol) dimethyl
ether) 500 containing 1M LiTFSI salt which has high viscosity was used as electrolyte to retard
the polysulfide dissolution and nano-sized MgoeNio4sO was added to sulfur cathode as additive to
adsorb soluble polysulfide within sulfur cathode.

From experimental results, the improvement of the capacity and cycle life of Li/S battery
was observed( maximum discharge capacity : 1,185 mAh/g-sulfur, C50/C1 = 85 % ). Through the
charge-discharge test, we knew that PEGDME 500 played a role of preventing incomplete
charge-discharge behavior”. And then, in sulfur dissolution analysis and rate capability test, we
first confirmed that nano-sized MgoeNio4O had polysulfide adsorbing effect and catalytic effect of
promoting the Li/S redox reaction. In addition, from BET surface area analysis, we also verified
that it played the part of increasing the porosity of sulfur cathode.
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