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Abstract: The effects of surfactant structure and concentration on the preparation of high concent-
ration graphene aqueous dispersion by HPH-LPE were systematically studied by UV-Vis spectra,
TEM and laser granularity analyser. Three different types of surfactants were used: anionic, cationic
and non-ionic. It is found that long hydrophobic segment, double bond and benzene ring structure is
the key structure that can promote the performance of the surfactant and the optimum concentration of
the surfactant is slightly higher than critical micelle concentration (Ceye). In the test range, Tween80

presents the best performance. The optimum concentration is 0. 012mmol « ™', and the obtained

graphene aqueous dispersion concentration is 564, 3mg » L',

However, it seems no significant effect

on the graphene quality of surfactant structure and concentration.
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Fig. 1 Photographs of the graphene aqueous dispersions with different surfactants

(a)anionic surfactant; (b)cationic surfactant; (¢)non-ionic surfactant

C./(mg-L")

5700
(a)
5600+
;‘\ | | | |
f 5500+ . .
= C .
< 5400} .
UO L] [
5300+
5200 1 1 1 1 1 1 1 1 1
595 5.0 OO Q0N
PP
Surfactant

(b) -—C,
500 - B C, after a week

Surfactant

Pl 2 WS T o B T 00 1738 A Cad % S TRT 175 A 70 0 38 405 K 3 IOV e B2 1) 36 W) ()

Fig. 2 Extinction coefficient a, asa function of surfactants(a) and graphene equeous dispersions concentration as a function of surfactants(b)
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Fig. 3 Sketch map of surfactants assisted graphene exfoliation by LPE method
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Fig. 4 Photographs of the graphene aqueous dispersions using surfactants of different concentrations
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Fig.5 Cg as a function of Cs by HPH-LPE method
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Fig. 6 Schematic diagram of the proposed mechanisms of graphene exfoliation and disperse influenced by surfactants concentrations
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