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Per-fluorinated ionomers bearing pendant fluoroalkylsulfonylimide groups, with tighter ionic 
conducting channels and improved solvent barrier properties from Nafion type ionomers, had been 
prepared and considered for various energy-related applications. Due to the strong electronic 
withdrawing effects from the fluoroalkylsulfonyl groups, the negative charged on the nitrogen of 
sulfonimide anion could be widely delocalized and stabilized, resulting in the high mobility of the 
counter cations in the system. Bis(perfluoroalkyl)sulfonylimides have been synthesized and used as 
efficient super-acidic catalyses and performance improvement additives for fuel cells, while their 
lithiated salts could be used as electrolytes in lithium ion batteries. Recently, various strategies have 
been implemented to prepare ionene type high Ion exchange capacity materials made of backbone 
sulfonyl imide groups connected with perfluoroalkyl chains. In this talk, after summarizing our 
previous work in the syntheses of the materials, we will also discuss our recent progress in the 
development of lower cost high performance ionic conducting materials bearing sulfonylimide 
groups and their potential applications in rechargeable lithium ion battery, all vanadium redox flow 
battery, low energy cost electro-dialysis device, and total heat exchange energy recovery ventilation 
system. 
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Figure 1 Typical Molecular Structure of Perfluoroalkylsulfonylimides 
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