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Organic Reactions in Covalent Functionalization of Graphene
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Abstract Graphene and graphene oxide possess unique structure and excellent properties, and have become popular potential
materials in biology, information, energy and other fields in recent years. The high-quality nanocomposites were obtained by
hybridizing graphene-based materials with functional molecules, polymers and nanoparticles. Besides the modification via
weak interaction, covalent modification of graphene and graphene oxide via organic reaction can stably and effectively opti-
mize the structure, enhance their performances and extend their applications. In this review, the diverse approaches of chemi-
cally covalent modification of graphene and graphene oxide are reviewed via esterification, acylation, Williamson reaction,
Eschenmoser-Claisen [3,3] o rearrangement and click chemistry, and the future development trend is prospected.

Keywords graphene, graphene oxide; covalent functionalization; organic reactions
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Figure 1 (a) Schematic representation of chemical doping of
graphene with 4-nitrophenyl groups, (b) SEM image of a gra-
phene nanoplatelet between Pt electrodes, and (¢) AFM image of

a fragment of a monolayer graphene!®”
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Figure 2 (A) Schematic representation of 1,3-dipolar cycloaddition of azomethine ylide on grapheme, (B) dispersion of functionalized

graphene in ethanol, and (C) Raman spectra of (a) graphene and (b) pyrrolidine functionalized graphene
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Figure 3 Schematic illustration showing various covalent functionalization chemistry of graphene oxide
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Figure 4 Reaction between GO and CH,OH-terminated P3HT chains through an esterification reaction
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Figure 5 Derivatization of GO by Williamson reaction
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Figure 7 Ring-opening reactions between amino-ended ion liquids and graphene oxide
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Figure 9 Double covalent functionalization of GO via organic reactions
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