Transport behavior of block copolymer membranes: Diffusion cell and pervaporation performance
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Pervaporation is a promising technique for separating liquid mixtures due to its utility in breaking azeotropic mixtures (e.g. ethanol/water) and lower energy requirements compared to conventional separation processes (i.e. distillation). Molecular transport rates in pervaporation membranes are driven by differences in vapor pressure between the permeate-vapor side and the feed-liquid side which is typically induced by vacuum or cooling the permeate-vapor side. However, the solution-diffusion model of transport in polymer membranes governs the molecular solubility and diffusion of solutes into and within the membrane. In previous research, our group has demonstrated a facile technique for measuring the liquid-phase permeability of single and multi-solute aqueous mixtures based on diffusion cell experiments with in situ ATR FTIR spectroscopy and the solution-diffusion model of molecular transport in polymer membranes. Here, we examine links between this type of liquid-phase diffusion experiment and the liquid-phase diffusion that occurs within pervaporation membranes. We synthesize novel block-copolymer pervaporation membranes with varied molecular structure in the transport phase to tune membrane transport properties. We then use custom-built pervaporation apparatus to determine time-resolved permeant fluxes and permeabilities for comparison with liquid phase permeabilities from diffusion cell experiments. Overall, we aim to relate diffusion cell performance to pervaporation performance of block copolymer membranes towards improving the design process of new polymer membranes.



