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Abstract
The presence of particles or droplets suspended in a liquid or gas are known to play essential roles in fields ranging from materials to atmospheric science.  In this talk, recent advancements in use of micro- and macro-scale hydrodynamic flow fields will be highlighted for measuring properties of aqueous multiphase systems.  Systems studied will include atmospheric aerosols, liquid-liquid emulsions, and polymer-clay flocculates. First, a novel method for predicting the phase, viscosity, and surface-bulk partitioning of atmospheric aerosol droplets will be introduced using droplet microfluidic contractions, traps, and wells. Second, studies of dynamic interfacial tension of liquid-liquid emulsions, such as shipboard bilgewater, will be discussed for improved liquid-liquid separation of complex emulsions.  Third, new studies of flocculation of suspended particles using water-soluble ionic polymers in micro-scale Taylor-Couette flows will be presented for water treatment applications.  The talk will end with implications for the use of hydrodynamics for tuning multiphase assemblies in aqueous environments. 
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