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Abstract:  I will describe our studies of nanocrystal nucleation and growth and surface coordination chemistry. First, I will present a library of derivatized thiourea and selenourea precursors whose wide range of reactivity adjusts the metal chalcogenide formation kinetics. Using this library, we control the concentration of nanocrystals using the conversion reactivity, and can prepare red-emitting quantum dots with > 90% PLQY in a single vessel. Second, I will describe the important relationship between nanocrystal coordination chemistry and electronic structure. Using NMR spectroscopy we have characterized a variety of ligand binding and exchange mechanisms and evaluated the relative affinities of donor types. The importance of the nanocrystal stoichiometry to the binding motifs and surface electronic structure will be discussed.
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