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Fabrication of vertically aligned thin films using TiO2 nanosheets by directed freezing
(‘Graduate School of Engineering, Tokyo Denki University)OTakuma Isono,' Dai Mochizuki'

Nanosheets, which are nanoscale in thickness and micrometer in length in the plane, have
recently attracted attention as two dimensional anisotropic (2D) materials. Fabrication of
vertically aligned nanosheet thin films is desirable due to promote material diffusion in the thin
film, although nanosheet thin films are deposited horizontally due to their two dimensional
anisotropy. Nanosheet thin films prepared by the wet coating method can be manufactured at
low cost, and the film thickness and density can be easily controlled by the precursor solution
and its coating amount. A directed freezing method can provide a structure in which the ice
column grows in one direction, because the coating film is frozen from one direction on the
thin film substrate. this method is also applicable to all nanosheets and enables film thickness
control in the microscale range. In this study, TiO» nanosheets were dispersed in water/IPA and
directionally frozen from the substrate to obtain a thin film. The SEM images of the obtained
thin films showed that the TiO, nanosheets were oriented vertically from the substrate.
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