Nanographene and Its Unconventional Magnetic Feature
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Activated carbon fibers (ACFs) consist of 3D disordered network of nanographite domains, each of which is a stack of 3-4 nanographene sheets. Nanopores between nanographite domains give huge specific areas which range up to 3000 m2/g. In addition, the localized spins of non-bonding states (edge-state) of edge origin around the peripheral region of nanographene sheets are responsible for the unconventional magnetism of ACFs. We investigated the physisorption-induced change in the magnetism of edge state. Water adsorption shows a step-wise adsorption isotherm with a threshold vapor pressure Pc, above which the nanopores are completely occupied by water molecules. The magnetism well tracks the change in the amount of adsorbed water molecules, showing a magnetic switching phenomenon from high-spin state to low-spin state at Pc. This is explained in terms of the mechanical compression of nanographite domains by the internal pressure of condensed adsorbed molecules, which strengthens the inter-graphene-sheet antiferromagnetic interaction. The threshold pressure is lowered as the weight of OH group decreases when OH-including organic molecules are physisorbed. This suggests that OH-groups play an important role in squeezing the nanographite domains. Ar adsorption also shows a clear magnetic switching phenomenon as evidenced by muon relaxation/rotation, magnetic susceptibility and ESR measurements. A magnetic ordering develops upon the condensation of Ar molecules in the nanopores. The magnetic switching phenomenon is a unique magnetic feature which has never been observed so far.
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