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There are three main types of interactions inside organic salts ± electrostatic interaction, hydrogen
bonding and van der Waals force [1í4]. While van der Waals force is relatively weak, it is hydrogen
bonding and particularly electrostatic interaction that determine the lattice energies of ionic systems
and other physicochemical properties like melting points [5]. The hydrogen bond is an attractive
interaction between a hydrogen atom from a molecule or a PROHFXODU IUDJPHQW ;í+ LQ ZKLFK ; LV
more electronegative than H, and an atom or a group of atoms in the same or a different molecule, in
which there is evidence of bond formation [6]. Hydrogen bonds in the solid state fall into the
classification of strong, moderate, and weak hydrogen bonds [7]. In molecular systems like H2O (vs.
H2S) or NH3 (vs. PH3), strong hydrogen bonds lead to higher melting points. However, in organic salts,
the situation may be different [8,9].
In this presentation, we will present our important discovery on the influence of hydrogen bonding on
the melting points of sulfonate-based protic organic salts [9]. We found five pairs, among which we
will discuss in detail results of two highly similar protic organic salts ± 1,2,4-triazolium
methanesulfonate and imidazolium methanesulfonate. Both of them are solid-state proton conductors.
The electrostatic interaction energy was calculated based on the single crystal X-ray and neutron
diffraction data, showing that 1,2,4-triazolium methanesulfonate has higher electrostatic interaction
energy at various temperatures. Moreover, variable-temperature infrared spectra, deuterium isotope
effects, and singe crystal data indicate much stronger hydrogen bonding inside 1,2,4-triazolium
methanesulfonate. Therefore, 1,2,4-triazolium methanesulfonate is expected to have a higher melting
point than imidazolium methanesulfonate. However, surprisingly, 1,2,4-triazolium methanesulfonate
exhibits a much lower melting point (134 °C) than imidazolium methanesulfonate (188 °C). Therefore,
it is concluded that stronger hydrogen bonding inside 1,2,4-triazolium methanesulfonate results in a
much lower melting point than imidazolium methanesulfonate.
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