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Development of ultrathin separation membranes utilizing 2D nanosheet materials
for water treatment
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Inorganic membranes have excellent chemical resistance and mechanical
strength. Therefore, the inorganic membranes have a wide range of applications, a long membrane
life, and relatively high separation property. However, there are problems in terms of permeance,
membrane-forming, and manufacturing cost.

In this study, we have developed ultrathin laminar membranes using graphene oxide and niobate
nanosheets for water treatment. The composite membranes showed higher separation properties of salts
than each single laminar membrane. From the results of structural analysis such as the positron
annihilation method and molecular dynamics simulation, it was clarified that high separation
performance is exhibited by the formation of an interfacial dense heterolayer between different
nanosheet layers.
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