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 Sulfur-doped crown ether graphane for enhanced helium 
separation 

 This study reports a sulfur-doped crown ether graphane 

membrane (CG-S6) with an ultralow helium separation barrier 

of 0.20 eV and outstanding selectivity (331.15–1 × 10 20 ) over Ne, 

Ar, N 2 , and CH 4  across 0–600 K. This work not only highlights 

the excellent potential of CG-S6 for high-performance He 

separation but also demonstrates that sulfur doping is an 

effective strategy to enhance the gas separation capabilities 

of two-dimensional materials, offering new opportunities to 

address a wide range of gas separation challenges.
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