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Abstract:

A sulfur—1,3-diisopropenylbenzene copolymer was synthesized by ring-opening radical
polymerization and hybridized with carbon onions at different loading levels. The carbon onion
mixing was assisted by shear in a two-roll mill to capitalize on the softened state of the copolymer.
The sulfur copolymer and the hybrids were thoroughly characterized in structure and chemical
composition, and finally tested by electrochemical benchmarking. An enhancement of specific
capacity was observed over 140 cycles at higher content of carbon onions in the hybrid electrodes.
The copolymer hybrids demonstrate a maximum initial specific capacity of 1150 mA h gsulfur (850
mA h gelectrode ) and a low decay of capacity to reach 790 mA h gsulfur?® (585 mA h gelectrode ?)
after 140 charge/discharge cycles. All carbon onion/sulfur copolymer hybrid electrodes yielded high
chemical stability, stable electrochemical performance superior to conventional melt-infiltrated
reference samples having similar sulfur and carbon onion content. The amount of carbon onions
embedded in the sulfur copolymer has a strong influence on the specific capacity, as they effectively
stabilize the sulfur copolymer and sterically hinder the recombination of sulfur species to the Ss
configuration.



