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We have synthesized a variety of oxide and hydroxide nanosheets via total exfoliation of their precursory layered compounds into colloidal single layers1), which is triggered by intercalation of bulky organic ions or by solvation with organic solvents. The resulting nanosheets are characterized by their very high two-dimensional anisotropy; a molecular-level thickness of 1-3 nm versus a bulk lateral size in a micrometer range, and thus can be taken as “ceramics graphene”. The nanosheets exhibit a range of intriguing properties based on their composition and structure. Typical nanosheets of Ti1-O24- and Ca2Nb3O10- are wide-gap semiconductors, while those of MnO20.4- and Cs4W11O362- are redox active. 

These nanosheets are useful as a building block to fabricate various nanostructured materials such as nanocomposites and nanofilms. Because they are charged macromolecular moieties monodispersed in solvents, various wet-process synthetic approaches involving self-assembly can be applied to organize and combine them with various species including polyions, complexes, and clusters. We have demonstrated that selection of nanosheets and their counterparts as well as precise control over their nanoarchitectures leads to a range of functionalities such as high photochemical activities, superior dielectric properties even at a nanometer scale thickness, and so forth.
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