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Raman study of surface modified bi-layer graphene under high pressure
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Abstract: Raman spectroscopy is one of the most effective ways to characterize the structure and properties
of graphene. The interlayer interactions in bi-layer graphene can be significantly changed by high pressure,
thus modulating its structure and properties. But the pressure environment is complex, and the Raman
behavior of the bi-layer graphene can be greatly affected by pressure transmitting media, substrates and
doping, etc., under high pressure. The relationships between structure, property and the Raman
evolution of bi-layer graphene under high pressure are still to be clarified. In this work, factors such as
pressure transmitting media including methanol, methanol/ethanol mixture and hydrogen. substrates
including Au grids and Cu-Ni alloy, and pre-fluorination treatment using CF, or CHF, have been discussed
to investigate the Raman evolution of bi-layer graphene under high pressure. It was found that using Au
grids as the substrate together with pre-fluorination treatment and H, as the pressure transmitting medium
may help the formation of sp® bonding between layers, and is thus beneficial in promoting a phase
transition from graphene to ultrathin diamond film. It provides more favorable guidance for the

construction of new carbon materials under high pressure.
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