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	Title: Highly mesoporous carbon aerogels for magnesium-sulfur battery
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	Abstract: Metal-sulfur batteries are currently one of the promising systems among next generation batteries. Magnesium-sulfur battery exhibits high theoretical energy density of about 1722 Wh/kg at 1.7 V. Magnesium as well as sulfur are abundant and non-toxic elements. For high performance batteries a high conductive host material with high surface area and pore volume is needed for the cathode. Carbon aerogels (CA) are highly auspicious materials to be used as cathode matrix encapsulating sulfur for Mg-S batteries. Starting from organic aerogels, carbon aerogels exhibit highly porous structure with the porosity of up to 97 %, high surface area of about 500-2000 m²/g, large micropore and mesopore volumes, and high electrical conductivities. The crucial advantage of aerogels is their adjustable porous structure and pore size distribution. The microstructure can be tuned during synthesis and carbonization of organic aerogels. In the present study, we synthesized and investigated highly mesoporous CA as conductive matrix embedding sulfur for cathodes in Mg-S batteries. All carbon aerogels were produced from resorcinol-formaldehyde aerogels. The optimized synthesis, and carbonization as well as activation processes lead to an increase in mesopore volume up to 1.2 cm³/g. Thus, the amount of the electrochemically active material sulfur in the pores is maximized to the theoretical possible value of 75 wt.-%.  An increase of electrical conductivity was also achieved with optimized processes and is about 655 S/m at 1 kN. The sulfur infiltration was carried out using three different processes: milling, melting and gas phase infiltration. Moreover, carbon aerogels were doped with nitrogen to improve the interaction between polysulfides and carbon matrix. Two different nitrogen sources were used for doping. Complementary characterization techniques such as four-point conductivity measurements, elemental analysis, IR spectroscopy, TGA and nitrogen sorption are used. Within the presentation an overview on the developments will be given to demonstrate the potential for next generation battery systems.  
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