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ABSTRACT

Polymers functionalized with high concentrations of fixed ionic charges are critical components of solid-state electrochemical 
systems such as fuel cells and electrolyzers. Two important considerations in the design of these materials are: 1) the 
morphology of their ionic domains, and 2) the motion of the absorbed water in the polymer structure. By manipulating the self-
assembly of ion-rich domains in these polymers and by tuning the water-polymer interactions, the properties of these types of 
materials can be optimized for specific uses. New generations of solid polymer electrolytes are being developed that push the
limits of ion conductivity in water-absorbing polymers. Although quantitative design parameters that connect the morphology 
and water binding to membrane transport properties are still not completely known, fundamental tools and insights gained from
both model systems and practical membranes have allowed us to create a framework for understanding these systems and 
designing next-generation membranes for energy conversion and storage devices. 

This talk will discuss the salient features of ion-containing polymers and provide insights into the mechanisms that control their 
transport properties such as ion conductivity and water permeability. Examples of new polymers targeted towards use in 
platinum-free fuel cells and redox flow batteries will be highlighted.
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