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Effect of the Alkyl Substituent in the Mesomorphic Properties and Conductivity of
2-Picolinium Ionic Liquid Crystals
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PURPOSE OF THE ABSTRACT
Thermotropic ionic liquid crystals are molecular salts, which self-assemble into liquid crystals whose mesophase
is thermally induced. These materials have emerged during the last decades due to fact that they combine the
characteristics of both liquid crystals and ionic liquids, allowing the design of new molecules with broad variability
of polarity, solubility, viscosity, transition temperatures and electrochemical window, as well as defined anisotropic
physical properties [1]. It is known that the mesomorphic behaviour is associated to the combination of the rigidity
addressed to the cation and the flexibility of the alkyl moiety. In the case of the latter, sizes between C6 and C18
have been reported as suitable to imprint the desired ordering to form a liquid crystal [2]. In this context, ionic
liquid crystals (ILCs) based on 2-picolinium bromides possessing different alkyl substituents were prepared,
namely [C6-2-Pic][Br], [C12-2-Pic][Br] and [C16-2-Pic][Br]. The syntheses of ILCs were carried out on a
microwave apparatus to avoid the use of organic solvents, which revealed to be an effective and greener
alternative when compared to the conventional heating methods. Moreover, all materials were characterised by
spectroscopic techniques (1H and 13C-NMR; ATR-FTIR), Thermogravimetric Analysis, Differential Scanning
Calorimetry, Polarized Optical Microscopy and X-Ray Powder Diffraction. In general, it was observed that the
mesomorphic behaviour changes with the alkyl chain where [C6-2-Pic][Br] is non-thermomesomorphic, as no
temperature-driven liquid crystalline transitions are detected. On the other hand, upon heating, [C12-2-Pic][Br]
exhibits a smectic phase with ordered layers, while [C16-2-Pic][Br] has a disordered lamellar liquid crystalline
phase. Furthermore, conductivity of all materials was measured from 10-1 to 106 Hz and over a large temperature
range between -90 and 160 °C. The plot of conductivity at low frequencies against temperature reciprocal is
sensitive to the phase transitions/transformations undergone by the respective material. Moreover, it clear
illustrates the different charge transport mechanism associated to each material, going from non-Arrhenius
([C6-2-Pic][Br]) to Arrhenius-type ([C12-2-Pic][Br] and [C16-2-Pic][Br]) with several regimes.
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