Activated Carbon-Sulfur composite with PEDOT: PSS-CNT Interlayer as cathode material for Lithium-Sulfur cells.
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                The lithium–sulfur concept is considered as the next generation  battery technology owing to the high energy density it offers and the easy accessibility of sulfur[1]. Sulfur cathode has a high theoretical capacity of 1675mAh/g against lithium, with the formation of Li2S. Despite the promising nature of sulfur, the low electrical conductivity, the formation of polysulphides during cycling which dissolve in the electrolyte and the polysulfide shuttle phenomenon limit the practical applications of lithium-sulfur cells[2]. In order to overcome these issues, the electrical conductivity of the cathode material has to be enhanced by the encapsulation of sulfur in an electrically conducting matrix. 

In the present work, activated carbon-sulfur composite with a PEDOT: PSS-CNT interlayer, is investigated as the cathode active material. The PEDOT:PSS is a conducting polymer and CNT stands for carbon nanotubes. The interlayer helps to restrict the polysulfides from migrating to the anode and thereby inhibits the polysulfide shuttle phenomenon and also  improves the electrical conductivity of the cathode material[1] The electrochemical performance of the activated carbon-sulfur composite has been investigated by assembling coin type cells. The composite with the PEDOT:PSS-CNT interlayer shows an initial discharge capacity almost twice that of the same composite without using the interlayer, with an extended cycling stability, making it a promising cathode material in the field of lithium-sulfur cells. 
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