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Abstract: The high concentration graphene aqueous dispersion was obtained by high-pressure
homogenization liquid phase exfoliation ( HPH-LPE) of flake graphite in water. The effect of
surfactant concentration, HPH pressure and cycle number on the concentration of graphene dispersion
C; was studied by UV-Vis spectra. The structure and morphology of graphene were analyzed by
Roman spectra, SEM and TEM. The results indicate that C; is obtained up to 324. 3mg * ™' for the
first time by the parameters optimization, which is 10 times higher than that obtained by sonication;
graphene obtained has few defects, thin thickness and large size, indicating the good quality of
graphene production; the conductivity of free-standing film prepared by the obtained graphene
dispersion can reach 3.2X10'S e m™ ',
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Fig.1 Schematic illustration for the preparation of graphene

aqueous dispersion with HPH-LPE method
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Fig. 2 OM image of graphene aqueous dispersion(a) and SEM image
of graphene(b) (Pypy =40MPa, Nypy =6)
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Fig. 3 Parameters in the preparation of graphene aqueous dispersion

(a)a(, as a function of Nypy;

(b)Cg as a function of Cnapc s (¢)Cg as a function of Nypp ; (d) graphene flake size distribution;

(e)T; as a function of Ppppn; () Ce as a function of temperature after cooled
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Table 1 Cg and the quality of graphene aqueous dispersion prepared by different methods
FSD/ %
Solvent Nypu/cycle Time/h Co/(mg+ L1 Si/pm
Monolayer <5 layers
Water 4 324.3 16 85 7.6
NMP-water 20 6 223 0.5 ~89 <0.4
DMF!1! 0.17 84
NMPL7] 140 130 10 ~1
Chloroform!!#] 48 70 10 ~78 0. 84
Acetonel '] 48 10
Isopropanolt'8! 48 70 5 280 1.1
Waterl16] >24 30 19 0.5

4 85 5 (a) Mo 8845 (b) Y SEM & (Pypy = 100MPa)
Fig. 4 SEM images of flake graphite(a) and graphene(b) (Pypy=100MPa)
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Fig. 6 Raman spectra of graphene
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Fig. 7 TEM images of graphene(a) ,monolayer graphene(b) ,bilayer graphene(c)

and a few layers graphene(d)
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Fig. 10 OM image of free-standing graphene film(a) and SEM image of the cross section of a crack on the free-standing film(h)
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