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Single layer graphene (SLG), a two-dimensional joomb structure of carbon atoms, has
been widely studied in academia and industry wihfantastic electronic, mechanical, and
thermal properties. However, this semi-metal matdnas some drawback: zero band-gap
limited its application in electronic devices. Adtgh thermal or photo-induced [2+1]
cycloadditions of graphene with nitrene and carbetermediates are common approaches
for covalent functionalization, the long reactiame and low yield hinders an efficient
tailoring of graphene [1,2].

Compared to the above methods, electrochemicatimgabf diazonium salt is a well-
established functionalization route, which ensuaestable grafting of aryl molecules with
short reaction time and high surface coverage ABlyhow, this method has poor spatial
control and random deposition of the diazo radifam the bulk solution. Meanwhile, the
active radicals in solution could further reacthwihe grafted aryl molecules on graphene,
forming an unavailable multiple poly-aryl layer.

Hereby, we describe a fast, efficient and versatilethod combining supramolecular and
covalent approaches to functionalize high qualitgphene with organic molecules. The
rationally designed molecule is an alkylbenzeneivdéve bearing a long alkyl chain

fostering supramolecular array on graphene, andazodium salt moiety for successive
covalent grafting. First, a thin molecular layer physically adsorbed on graphene from
solution. Then, the sample is transferred in a sament, to fix the molecules on the surface
and avoid desorption. Quantitative covalent grgfti® finally achieved in a three-electrode
setup by applying a negative voltage to the graphsmrface (Figure 1). The successful
grafting is monitoredn situ using cyclic voltammetry, anex situwith Raman spectroscopy,

atomic force microscopy (AFM) and Kelvin Probe FoMicroscopy (KPFM).
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Figure 1:Synthetic mechanism of the electrochemical reduction of diazonium salt.



