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We recently succeeded in obtaining unique columnar nanofibers (Col-NFs) and their bundles
(Col-Buns) composed of stacked monodisperse nanosheets (mNS) [1]. Col-NFs and Col-Buns
are obtained by combination of variety of cationic species and mNS so that their functions and
property are tunable. We can expect wide range of applications of these materials for polymer
filles, photocatalyst, etc., if we can control macroscopic orientation and superstructures. In this
study, we demonstrate the orientation and superstructure formation of the ColBuns under AC
electric field.

The long-axis of the Col-Buns were aligned parallel to the electric field immediately after
application of the electric field, followed by formation of superstructures. At high frequencies
(100 kHz) or low salt concentration (10° M), the Col-Buns were connected end-to-end into
long fibrous superstructures with the length of sub-mm that is much larger than the length of
the Col-Bun. In contrast, at lower frequencies (10 kHz) or higher salt concentrations (10™* M),
wavy superstructures perpendicular to the electric field were formed through stacking of Col-
Buns side-by-side. The formation of the long fiber is explained by electrostatic attraction
between induced dipoles on Col-Buns.
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