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Major molecular separation techniques are well-known as cryogenic separation

adsorption separation, and membrane separation. Although those techniques have been
used for long ages, those need energies for |iquefaction, pressure swinging, and
pressurization. Graphene could be fruitful way for molecular separation, because
graphene is to be the thinnest sheet and all surfaces are exposure. In this work, we
use graphene as gas separation sheet, specific adsorption media, and ion selective
adsorption materials. In the gas separation test, graphene has the performance on the
high selectivity of H, over NH; was approximately 1.5 and extremely high permeability
4—200 mol Pa's'm2, which was 10° times higher than the preceding materials. The reason
of the extremely high permeance is that gas can be permeable only by passing through
nanometer thickness graphene pores. In addition, NH; gas was chemisorbed on surface
oxygen groups on porous graphene, providing high selectivity. For the usage of ion
separation in aqueous solution, graphene has weak interaction potentials with ions

because of hydrophobic surfaces of graphene. Potassium ions were however preferentially
adsorbed on graphene surfaces. Potassium ions was here the largest ions in this work

The preferential adsorption was occurred by easier dehydration. The selective ion
adsorption might be possible by controlling hydrophobicity on graphene interface,
related to surface oxygen groups




