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The trends in non-linear Hammett loci of dimerization (K2monomers ⇌ dimer) of benzoic acids reversed from non-polar solvent to polar solvent: An undergraduate chemical education exercise on solute-solvent interactions
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Abstract: Distribution of benzoic acid between water and organic solvent would eventually lead to the dimerization of the acid in non-aqueous solvent. In the present study data of dimerization constants (K2monomers ⇌ dimer) of benzoic acids was collected from literature for two solvents chloroform and benzene. Applicability of non-linear Hammett equation to the dimerization data reveals that there was a break at the unsubstituted benzoic acid with an initial fast decrease in K2monomers ⇌ dimer and then a slow decrease observed in benzene. This situation is reversed exactly with almost same ratio of the fast and slow increase in K2monomers ⇌ dimer in chloroform. The striking feature is that the reversal trend is attributed to the non-polar and polar nature of benzene and chloroform respectively. Plausible solute - solvent interactions were discussed to explain the results.
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