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Scission of Titania Nanosheets via Physical Adsorption on a Non-Flat Substrate (National
Institute for Materials Science) (ONobuyuki Sakai, Masahiko Suzuki, Takayoshi Sasaki

Secondary processing such as drilling and cutting of 2D nanosheets is an important technique
for modulation of their properties and fabrication of devices based on the nanosheets. In the
present study, we found that titania nanosheets can be orthogonally sectioned into substantially
rectangular-shaped fragments when deposited on a non-flat substrate via spin-coating their
suspension (Figure 1). Upon adsorption on the substrate, the nanosheet experiences tensile
stress along its lateral direction, which is based on the integrated intermolecular forces acting
between the nanosheet and the substrate surface. Due to the high 2D anisotropy, the integrated
intermolecular forces can be large enough to cleave the chemical bonds in the nanosheets,
leading to the scission of the nanosheets. This interesting finding may offer a new processing
technique for cutting and shaping various 2D materials along their crystallographic orientation.
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Figure 1. SEM images of titania nanosheets adsorbed on ITO substrates with (A) a flat surface and (B)
a bumpy surface.

© The Chemical Society of Japan -J401-2pm-01 -



