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NMR Study on the Aggregation of [Cymim][BF,] in D,0 and CDCl;
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Abstract: Aggregation behavior of the room temperature ionic liquid (IL) [C;mim][BF,] in D,O and CDCl; was
studied by the nuclear magnetic resonance (NMR) technique. Results indicated that proton chemical shifts for the cation
of the IL shift downfield as the molar fraction of IL increases. These proton chemical shifts change rapidly at lower
concentrations and level off at higher concentrations in D,O. Chemical shifts for H2 on the cation shift upfield. H4, H5,
methyl and methylene protons next to the nitrogen of the cation shift downfield as the molar fraction of IL increases
while the NMR signals for each proton changes in CDCl;. The critical aggregation concentration (CAC) and the
aggregation number were determined by applying mass action theory to the concentration dependence of the 'H NMR
chemical shifts. These results are discussed based on the interactions between the cation and the anion and those
between the IL and the solvents.
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