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Abstract

© 2016 American Chemical Society.The high pressure structural and reactive beahvior of
graphene oxide (GO) in the presence of Ar, N2, and NH3 was studied in diamond anvil cells
(DAC) by X-ray diffraction (XRD) and vibrational spectroscopy (FTIR and Raman), with the
purpose of investigating the use of pressure for N-doping and functionalization of GO in high-
density conditions. The pressure evolution of the interlayer d-spacing of GO during room
temperature compression and decompression indicates the pressure-induced insertion of the
selected systems between the GO layers and the stability of the GO layered structure at high
pressure. Thermal and photoinduced reactivity was studied in GO with N2 and in GO with NH3 in
different pressure conditions. The comparison of the infrared spectra of the recovered samples
at ambient conditions with respect to the starting GO provides evidence for the occurrence of
chemical reactivity of N2 and NH3 with GO, leading to N incorporation and GO functionalization,
as also confirmed by the Raman spectra. The observed reactivity opens new perspectives for
the high-pressure chemistry of GO and carbon-based nanostructured systems.
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