The self-organization and phase behaviors of lyotropic lanthanide containing liquid crystal
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The investigations of structural and phase properties of lyotropic liquid crystals (LLC) draw attention. It is connection with practical application of the given systems in areas of nanotechnologies, molecular optoelectronics, nanocatalysis, biotechnologies.
In the given work molecular self-organizing of systems in a water solution is studied and synthesis LLC of systems based on nonionic surfactants - decaethylene glycol monododecyl ether C12H25O(CH2CH2O)10H (C12EO10), tetraethylene glycol monododecyl ether C12H25O(CH2CH2O)4H (C12EO4) and lanthanide nitrate crystal hydrates Ln(NO3)36H2O, where Ln = LаIII, EuIII, Dy III, ErIII is presented. 

In the certain temperature and concentration ranges in water solutions the given systems form lyotropic mesophases. Liquid crystal properties were studied by methods of polarizing optical microscopy, differential scanning calorimetry in various temperature intervals and phase states. Geometrical parameters mesophase were identified by a method of X-ray diffraction in small angels. The structure of liquid crystal complexes was established by methods IR, NMR (1Н, 13С) spectroscopy.

For analysis of structure of the inner-sphere complexation EuIII and TbIII in a liquid crystal condition, in particular degrees of hydration, research of the life time has been carried out in water and D2O. The kinetic researches have shown essential influence of supramolecular to the organization in lamellar or hexagonal mesophase and molar ratio of Sur/Me on the life time and luminescence efficiency.
Using 1H NMR and pulsed-gradient spin-echo techniques has been estimated molecular movement and phase transformations in system, both in the field of a solution, and in the mesogenic states. Self-diffusion coefficients are found, hydrodynamical radiuses of micelles, energy of activation of phase transitions from LC in isotropic are calculated. Good correlation of various methods of research has been obtained.
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