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	Title: Mesoporous aerogel constructs for air and oil filtration
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	Abstract: Aerogels offer a combination of meso- and macropores that are suitable for a number of separation applications, for example, removal of airborne nanoparticles and water droplets suspended in hydrocarbon oils. However, aerogels are inherently highly porous and accordingly do not have the mechanical strength to withstand the hydrodynamic stress that is applied across the aerogel separation media.  In this regard, this talk will introduce the use of 3D-printed polymeric constructs for supporting high surface area (>200 m2/g) and high porosity (>90%) aerogel materials synthesized from polyimide (PI) and syndiotactic polystyrene (sPS).  The talk will elaborate several issues that must be mitigated to obtain acceptable polymer constructs.  The 3-D printed polymer constructs of several in-fill ratio are used in removing 25-150 nm airborne nanoparticles and 4-30 micrometer water droplets from an emulsion in ultralow sulfur diesel (ULSD) fuel. The study elaborates that the meso- and macropores of sPS and PI aerogels provide high efficiency separation via size exclusion of airborne nanoparticles and emulsified water droplets while surfactant adsorption on high surface area polymer strands in aerogels promote coalescence of water droplets.  
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