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ABSTRACT: Surfactant-assisted aqueous phase exfoliation is an effective method for preparing high-quality graphene. The

advantages of surfactant-assisted aqueous phase exfoliation method were summarized, including environmentally-friendly, suit-

able for large-scale production and can easily obtained high quality and high yield of graphene. On this basis, the research pro-

gress of different surfactant-assisted aqueous phase exfoliation methods in recent years was reviewed. Among them, ionic sur-

factant-assisted exfoliation of graphene, including alkyl anionic surfactant-assisted exfoliation of graphite, biliary surfac-

tant-assisted exfoliation of graphite and pyrene derivative-assisted exfoliation of graphite were emphasized. Non-ionic surfactant

assisted graphene stripping, including polyvinyl pyrrolidone assisted graphite stripping, polyether surfactant assisted graphite

stripping and polyvinyl imid-azole polymer assisted graphite stripping. The preparation process, physicochemical properties of

surfactants and the structure and properties of prepared graphene were summarized and compared for various surfactant-assisted

aqueous phase stripping methods. Finally, we prospected the development trend of liquid phase exfoliation method for preparing

graphene.

KEY WORDS: surfactant; graphene; liquid-phase exfoliation; water; dispersion; environmentally friendly
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Fig.1 Schematic illustration of the preparation
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Fig.2 High-resolution TEM images of surfactant exfoliated
graphene flakes: a)HRTEM image of monolayer graphene;
b) HRTEM image of trilayer graphene; ¢) HRTEM image of
local monolayer graphene; d) Image of filtered part in white
dotted box; ¢) Intensity analysis along the left whitedotted
line (hexagon width of 0.24 nm); f) Intensity analysis along
the right white dottedline(C—C bond length of 0.144 nm)!?¥
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Fig.3 AFM images of surfactant exfoliated graphene atomic force: a) graphene sprayed within 10 umx10 pm area; b) three

zoomed-in images of individual flakes; c¢) Line scanning data perpendicular to the center of independent graphene flake
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Fig.4 Statistics derived from analysis of the AFM images of 182 flakes: a) height; b) width; c) length®®"
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Fig.5 Schematic illustration of surfactant SDC assisted exfoliation of graphene: a) schematic structure of polar parts of
surfactant SDC molecules; b) micellization of SDC surfactants; c¢) solubilization of graphite inside the micelles;

d) exfoliation of graphene and interaction of counter ions with graphene/surfactant surfaces
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Fig.7 Physical diagram and ultraviolet absorption spectra
of graphene dispersions assisted by a series of surfactants:

a) digital pictures of vials containing only water, and
aqueous graphene dispersions stabilized by 0.5% wt./vol.

of TDOC, PBA, CHAPS, Brij 700 and P-123, b) typical

UV-vis absorption spectrum of P-123-stabilized grapheme

dispersion; ¢) concentration of graphene in aqueous

dispersions achieved by the use of different surfactants™®!
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