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Abstract Films fabricated using atomic layer 2-dimensional nanosheets exhibit various physical properties depending on
the size of the nanosheet. This is because the physical properties of the film depend on the interfacial properties between
the sheets. Therefore, the synthesis of large-sized nanosheets is very important because it can reduce the dependency of the
film on the interfacial properties. In this study, we succeeded in fabricating TiO, nanosheets with atomic layer thickness
over micrometer size by using single-crystallized starting material and its chemical exfoliation. In addition, it was revealed
that the mechanical agitation speed (the stirring speed of a magnetic bar) during the exfoliation step using the organic
material is closely related to the nanosheet size and the colloidal concentration of the nanosheets.
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Fig. 1. (a) Various defects in a nanosheet and nanosheet film. In-plane and out-of-plane direction in the nanosheet film.
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Fig. 2. Schematic diagram of the exfoliation process. (a) Layered bulk single crystal KTLO, (b) bulk hydrated titanium oxide,
(c) the swelling nanosheets, (d) the exfoliated nanosheets.
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Fig. 3. (a) Photograph of single crystal KTLO, (b) their optical microscope image, (c) the colloidal suspension including the exfoli-
ated nanosheets. The delaminated titanium oxide nanosheets show clear Tyndall light scattering due to the dispersion of the number
of nanosheets in water.
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Fig. 4. XRD patterns of KTLO, HTO and nanosheets. Their
crystal structures were schematically inserted (this figure was
previously reported in ref. [26]). NS denotes nanosheets.

Fig. 5. AFM image of the TiO, nanosheet. The thickness and
lateral size of a nanosheet are inserted.
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