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Abstract 

Characterization of complex mixtures is challenging due to the magnitude of potential interactions between 
mixture components.  We seek to understand the thermodynamics and transport phenomena of small 
molecules in complex mixtures with a focus on material synthesis and processing for catalysis and nuclear 
fuel reprocessing.  These applications are extremely important to modern society as catalytic processes 
account for 80% of industrial chemical processes and nuclear fuel waste is persistent and extremely 
hazardous.  Small molecules, including surfactants, chelating agents, and solvent modifiers interact and 
assemble at the molecular level. In this seminar, the use of and characterization of complex mixtures will be 
explored when applied to (1) nanoparticle-based catalyst synthesis using switchable surfactants and 
chelating agents capable of self-assembly and (2) the purification of spent nuclear fuel using chelating agents 
and solvent modifiers.   
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