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Effect of aspect ratio of nanorods grafted with liquid-crystalline polymer on alignment behavior
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Inorganic nanomaterials such as nanorods and nanotubes have attracted much attention due
to their various anisotropic properties. Controlling their shape and alignment is key to
improving their functionality. We have recently proposed a simple method for the
unidirectional alignment of ZnO nanorods on an alignment layer. In this method, ZnO nanorods
grafted with liquid-crystalline (LC) polymers are aligned cooperatively with surrounding
nematic LC molecules. However, the alignment of nanorods without the host LC molecules
and the effect of the aspect ratio of nanorods on alignment behavior remains unexplored. In
this study, we report that LC polymer-grafted ZnO nanorods with different aspect ratios are
synthesized by changing the polarity of the reaction solvent. LC polymers were grafted from
the surface of the initiator-modified nanorods by atom transfer radical polymerization.
Alignment behavior of the surface-modified nanorods without the host LC molecule was
investigated in terms of the aspect ratio.
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