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Understanding the crystal structure and thermal behavior of amino-alcohol based cationic surfactants from studies of pure single crystal state.
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Abstract
Two surfactants in the series of N-(2-hydroxyethyl)-N,N- dimethyl tetradecyl ammonium bromide, and N-(3-hydroxypropyl)-N,N- dimethyl dodecyl ammonium bromide referred as C14EtOH and C14PrOH  (n=14 carbons, EtOH= ethanol, PrOH= propanol) were synthesized and analyzed using X-ray crystallography and thermal analysis. The two monomers’ crystal structures were determined, and intermolecular contacts and packing were examined. The Hirshfeld surface analysis was investigated to study the effect of the molecular interaction on the crystal lattice types. The variations of the different interactions due to the bending forces of the hydrophilic part have been determined and lead to explain this difference in the crystal structure. Elsewhere, the thermal behavior of these singles crystals has been examined within the different temperatures range. These compounds were shown to be resistant to heat up to 220°C. The traces adopted at different temperatures were recorded by DSC, and the structural changes involved in the phase transitions have been characterized by the scattering x-ray pattern measurements SAXS and WAXS, and by polarizing optical microscopy as well.  Two and Three phases transition were identified for C14EtOH and C14PrOH respectively, in agreement with the heat exchange peaks observed by DSC. The different phases transition observed are corresponding to lamellar structure, at the different temperatures the corresponding SAXS profiles present variations in d-spacing of the lamellar phases thus reflecting the mobility rotation mode of the alkyl chain at different temperature. The possible correlation existing between the thermal behavior, the phase structure, and the different conformation of the polar head has been demonstrated.
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