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Abstract: Graphene has no oxygen groups on its surface, resulting in a poor dispersion in water. The synthesis of
graphene with high water solubility is popular nowadays. In this study, the oxygen content of graphite oxide was
adjusted by a low-temperature and high-vacuum expansion process, the resultant graphene sheets exhibited the
smallest thickness of about 1.7 nm and size of 1.0 um. The results indicated that prepared graphene could be stable
in neutral aqueous solution without surfactant, and the solubility of the water-soluble graphene was 0.07 mg/mL. In
addition, the electrical conductivity of the graphene film of around 1000 S/m was higher than many reported non-
covalent graphene films.
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Fig. 1 (a) Photograph of aqueous suspension of graphite oxide (left) and water-soluble graphene (right); (b) AFM image of water-
soluble graphene sheets on a silicon substrate; (c) Height and size distribution of water-soluble graphene (from A to B)
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Fig. 2 (a) X-ray photoelectron spectra of graphite oxide and water-soluble graphene sheets; (b) UV-Vis absorption spectra of
graphite oxide and water-soluble graphene
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Fig. 3 (a) Photograph of graphite oxide (left) and graphene film (right) fixed on a glass substrate; (b) Side-view SEM image of
graphene film; (c) Current-voltage (I-V) plots taken on graphene film (c)
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