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Abstract
We are exploring the synthesis of complex monomers and their subsequent polymerization to produce novel ionenes with structural elements typically associated with high-performance and ultra-high-performance polymers. These composite materials involve sophisticated polymer resins interfaced with ionic liquids (ILs), as both of these material classes have been studied extensively for gas separation membrane applications. The intentional combination of these respective materials helps address the limitations of each individual category, aiming to enhance gas separation performance and efficiency with new ionic polymer–IL hybrids. Our methods take advantage of established chemistries that impart great control over repeat unit structure and regiochemistry. The resultant materials possess precisely alternating functionalities that can include multiple types/series of linkages (e.g. imide-amide). This presentation will focus on the design and synthesis of these highly tailorable materials, including discussion of their synthesis, thermal properties, interactions with ionic liquids, and application as advanced gas separation membranes. 
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