Influence of Aluminium Oxide nanoparticles on a nematic liquid crystal
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In the present work, alumina nanoparticles were dispersed in room temperature nematic liquid crystal 4’-pentyl-4-cyanobiphenyl (5CB) at a concentration of 0.6wt%. Transition temperatures of pure and composite systems have been measured by differential scanning calorimetry. These studies suggest decrease in clearing temperature of the composite material compared to pure material by a degree. Dielectric studies show that the presence of alumina nanoparticles decreases the effective longitudinal component () of dielectric permittivity while has no effect on transverse component () of dielectric permittivity. Using this data, dielectric anisotropy ( ) has been found to be positive throughout the entire range of nematic phase of pure as well as composite material. Ionic conductivity increases by an order of magnitude. In case of homeotropic aligned molecules, a dielectric relaxation mode has been detected in the MHz frequency region. Dispersion of alumina nanoparticles leads to decrease in relaxation frequency corresponding to flip flop motion of molecules about their short axis as compared to functionalized gold nanoparticles dispersed in 5CB [1, 2]. From frequency dependence of dielectric measurements, loss, dielectric strength and activation energy of flip flop mechanism of molecules in nematic phase have been calculated.
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