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Lithium-sulfur (Li-S) batteries are one of the most promising post-lithium battery systems
because of their high theoretical energy density (about 3000 Wh/kg) and low cost because
sulfur is one of the most abundant element in the earth crust. [1] However, many problems are
connected with this system. Li-S batteries work on the basis of a conversion reaction which is
accompanied by volume changes. Formation of polysulfides (Li2S8, Li2S6, Li2S4 etc.) occurs
during conversion reaction. These polysulfides are soluble in the electrolyte and they are
subsequently deposited on the anode (shuttle effect). [2] This process leads to the decrease of
capacity and cycle life of the battery. Another crucial issue is the fact that sulfur and lithium
sulfide are isolators, thus it is necessary to add conductive additives into electrode. [3] There
are several ways how to solve these problems: encapsulation of sulfur with carbon, coating of
sulfur by polymers, changes of electrode design like 3D cathode structure with enclosed
sulfur. [4] Other techniques to prevent shuttle effect are special active layers on the surface of
separator. [5] Here, we show the role of the protective surface layer based on graphene oxide
(GO). Three types of electrode was prepared. The first was a standard electrode based on
sulfur (Sigma-Aldrich, 99.5%), conductive carbon Super P and polyvinylidene fluoride
(PVDF) in the weight ratio of 60:30:10 dispersed in N-methyl-2-pyrrolidone (NMP). The
second electrode was a standard electrode coated by GO-MnO composite. Weight of the
protective layer was 4% of the weight of electrode. Sulfur loading of both electrodes was
1.9 mg/cm2. These electrodes were cycled at various C-rates up to 2 C and compared with the
standard electrode. The electrode with the protective layer showed higher stability than the
standard electrode - capacity retention after 60 cycles at different C-rates was 95.2%
compared to 71.2%. This electrode shows also higher capacity even at a high rate: 2 C –
349 mAh/g compared to 191 mA/g in the case of standard electrode.
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