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Abstract

Hydrotropes are amphiphilic molecules, too small to cause spontaneousself—assemblyI)wards
equilibrium mesoscalestructuresn aqueoussolutions,but they form dynamic,noncovalentassemblies,
which may create microscopic regions of lowered polarity. This enhancesthe solubilization of
hydrophobiccompoundsn agueoussolutionsand may causefurther aggregatiorto larger structuresin
this work, unusualmesoscopi@ropertiesof aqueoussolutionsof a non4{onic hydrotrope namelytertiary
butyl alcohol (TBA) have beeninvestigatedby light scattering,small angle neutron scattering,and
moleculardynamicssimulations AqueousTBA solutionsshowanomaloughermodynami@ndstructural
propertiesin the range of concentrations~ 3-8 mol % TBA and temperatures- 0-25 °C . These
thermodynamicanomaliesappearto be associatedvith shortlived, shortrangedmicellelike structural
fluctuations,distinctly different from usualconcentratiorfluctuationsin non4deal solutions Molecular
dynamicssimulationsof agueous BA solutionsshowclusteringof TBA moleculeson ananometescale,
interactingthrough hydrogen bondsgith a shellof watermoleculesin this concentratiomndtemperature
range, we have found that TBA aqueoussolutions, on the addition of a third, more hydrophobic
componentshowthe presencef mesoscopithhomogeneitie®f sizeabouta 100 nm. Experimentsaand
simulationswith controlledadditionof a third componentsuchascyclohexanerevealthe mechanisnof
formationof theseinhomogeneitieshroughstabilizationof micellelike fluctuationsby the hydrophobic
component These mesoscopicstructuresare long-lived, i.e., stable up to many months We have
confirmed that stable aqueouscolloids can be createdwith small molecules,without involvementof
surfactantsor polymers Such kind of novel materialsmay find applicationsin various processand
productdesignsin pharmaceuticalsagrochemicalsgosmeticsaandfoodindustry
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