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Graphene nanor ibbons (GNRs), narrow and straight-edged stripes of graphene, attract a great deal
of attention because of their excellent electronic and magnetic properties. As of yet, there is
no fabrication method for GNRs to satisfy both precision at the atomic scale and scalability, which
is critical for fundamental research and future technological development. Here, we report a
methodology for bulk-scale synthesis of GNRs with atomic precision utilizing a metal—- organic
framework (MOF). The GNR was synthesized by the polymerization of perylene (PER) or its derivative
within the nanochannels of the MOF. Molecular dynamics simulations showed that PER was uniaxially
aligned along the nanochannels of the MOF through host— guest interactions, which allowed for
regulated growth of the nanoribbons. A series of characterizations of the GNR, including NMR,
UV/vis/NIR, and Raman spectroscopy measurements, confirmed the formation of the GNR with
well-control led edge structure and width.




