Highly microporous carbon aerogels encapsulating sulfur as cathodes for
lithium-sulfur batteries
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Carbon aerogels (CAs) are highly promising materials as matrices for sulfur to act as
cathodes in metal-sulfur batteries. Resulting from organic resorcinol-formaldehyde
aerogels, CAs exhibit highly porous structures with porosities up to 97%, high
surface areas of about 500-3500 m?/g, large pore volumes of about 0.1-2.5 cm?/qg,
and significant electrical conductivities of about 80-150 S/m.
Additional important advantages of CAs are their tunable porous structures and pore 1 ——cParter
size distributions. Their microstructures are adjustable during the synthesis of .\
organic aerogels and their subsequent carbonization. Moreover, the elastic CA-Elecirode
compressibility of CAs prevents the formation of cracks as a result of changes to the
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« Synthesis of the CAs with controlled and defined pore sizes and structures  Higher cyclability of the Li-S cell via the encapsulation of sulfur in carbonate- and ether-based

* Increased surface area and micropore volume due to carbonization with N,/CO, electrolytes

* Infiltration of short chain sulfur in the micropores through gas phase process ¢ Sligpressien ef Foksulie suile eiie: WElng] Gnss elosierz
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