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Abstract
Polymeric membranes that facilitate or inhibit ion transport are critical across a range of technologies that includes fuel cells, flow batteries, ion exchange columns, electrochemical sensors, getter materials for encapsulation, gas separations, and water filtration / desalination.  While these applications may differ with respect to whether the membranes should facilitate or inhibit ion transport, a common thread that spans nearly all of these applications is that their function is coupled to the transport of water or some other small molecule penetrant through the membrane.  There is a significant need to understand the nature by which small molecule penetrants move through the membrane.  In this presentation we focus on the general case of water diffusion through two different extremes of membranes: an ion containing block copolymer fuel cell alkaline fuel cell membrane and a polyamide membrane that is used as the active layer in a reverse osmosis water desalination membrane.  Quasielastic neutron scattering of the of these membrane materials hydrdrated in both hydrogenated and deuterated water vapor will be used to separate the polymer dynamics in the hydrated membranes from the dynamics of the water insight the membranes over a range of temperatures.  This reveals that water moves at least an order of magnitude slower through the ion containing fuel cell membrane materials, consistent with a solution-diffusion model, while the water in the polyamide membranes moves much faster, consistent with a pore-flow diffusion mechanism. These insights will be discussed in terms of the coupling of the water and polymer dynamics and future design cues for designing high performance membrane materials.
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