Magnetic resonance study of graphene, graphene oxide and multishell carbon nanographenes
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We report on NMR and EPR study of graphene and graphene oxide produced by the Hummers method as well as multishell nanographite samples obtained by high temperature treatment of detonation nanodiamonds. We show that both graphene and graphene oxide samples reveal isolated Mn2+ ions originating from potassium permanganate used in the process of the sample preparation. These ions form paramagnetic charge-transfer complexes with the graphene planes and appear to be the main contributors to the 1H and 13C spin–lattice relaxation. Several models of manganese ion anchoring to graphene and graphene oxide planes are discussed. We obtain significant deviation of 1H NMR chemical shifts of adsorbed water molecules in graphene and multishell nanographites compared with those of bulk water and moisture adsorbed on the nanodiamond surface. This deviation is attributed to the diamagnetic screening effect of the conducting graphene layers.

