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Abstract

Since polymer surfaces serve to connect bulk polymers to their environment, they play a critical role in designing the function of soft materials. This presentation will focus on physico-chemical means by which to alter the interfacial and surface properties of polymeric materials at nanoscale dimensions. In the first case, nanolaminates containing diblock copolymers are used to introduce the concept of dewetting, which is subsequently employed as a direct measurement of interfacial compatibilization. Factors such as copolymer loading and molecular asymmetry are investigated, and evidence of both spinodal-like dewetting and competitive self-assembly is presented and discussed. By exploiting the difference between surface and interfacial energy, the thermal responsiveness of core-shell nanogel particles can provide a novel route by which to write information on polymer surfaces. Electrospun polymer microfibers are likewise made stimuli-responsive by grafting functional polymer chains onto the microfiber surface through the application of a gentle chemical synthesis approach. It is also demonstrated that chemical grafting-from, in conjunction with silicone elastomers, affords an attractive strategy for developing surfaces with remarkably tunable properties to control wettability and adhesion. Lastly, grafting-from is utilized to grow amine-containing polymers on high-flux polymer substrates to generate new "hybrid-integrated" (HI) carbon-capture membranes that effectively combine solution-diffusion and facilitated-transport mechanisms. This results in economical and robust membranes that concurrently exhibit ultrahigh CO2 permeability and CO2/N2 selectivity, and exceed the conventional Robeson permeability-selectivity trade-off by orders of magnitude.
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