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Understanding solution-phase surface chemistry can be simplified to answering two simple questions: 1)
do molecules adsorb to liquid surfaces? and 2) If so, what sort of environment do they sample? While
these questions may be simple to formulate, answers require detailed knowledge about the subtle,
many-body interactions that occur between a solute and substrate, solvent and substrate, and solute and
solvent. We have used both linear and nonlinear optical methods to explore the mechanisms of solute
adsorption to silica/liquid interfaces and the effects that surfaces have on solute electronic structure and
photophysical properties. Results show that weaker solute-substrate interactions as defined by smaller
adsorption energies leave the solute more sensitive to surface induced changes in interfacial solvent
structure. Specifically, solutes having smaller free energies of adsorption are more sensitive to variations
in interfacial polarity than those solutes that associate strongly with the silica surface. A surprising result
from these studies is that polar solvents such as methanol and acetonitrile can form local environments
that are much lower effective dielectric constants than one would predict based on weighted
contributions from the surface and the bulk solvent. These results can be understood in terms of long
range order imposed on the interfacial solvent by the silica surface. This seminar will focus on identifying
the inter-phase forces that control adsorption and solvation at silica/liquid interfaces, with an emphasis
on how these forces affect common phenomena observed in chromatography and thin film formation.
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