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Efficient large-scale preparation of defect-free few-layer graphene using a conjugated ionic liquid as

green media

Ye Chen, Chunyu Wang and Huaping Wang
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Graphene has received extensive attention and wide
application in electrical device, energy materials, and
biomaterials, due to its large surface area and excellent
performance in mechanical, thermal conductive, electrical
and optical properties. All the properties depend on the
distinct structure of graphene, such as layers, scale, surface
defects. However, the difficulty of fast and efficient preparing
high-quality graphene limits its industrial application. In this
study, a conjugated IL named 1-methyl-3-pyrenemethyl-
imidazolium hexafluorophosphate ([MPIM][PF6]) was
synthesized and used to exfoliate graphite into graphene
with the assistance of microwave irradiation. Owing to the
cation-1t interaction and additional strong m-m interaction
between [MPIM][PF6] and graphite, large-scale, defect-
free and few-layer high-quality graphene (GNPIL) was
efficiently prepared. And the results show that a relatively
high yield of 40% is obtained. Moreover, the GNPIL has
good dispersability and conductivity due to the presence
of ionic liquids in the interlayer. The high-quality GNPIL
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could be dispersed in organic solvent homogeneously
and stably with a high content, which is beneficial for its
further applications. The AFM results show that the ionic
liquid-functionalized graphene has a thickness of 4 to 6 nm
and 5 to 10 layers. FTIR curves further prove ionic liquids
exist in the graphene sheets. UV-Vis is used to characterize
the dispersibility of the graphene in the organic solvent.
Furthermore, this GNPIL is used to improve the conductivity
and mechanical property of polymer. Compared with the
resistivity of pure polymer, the resistivity of the composites
decreases by eleven orders of magnitude, when 0.75 wt%
graphene is added. With the increase of graphene content,
the tensile strength of the composites increases gradually
and when the content is 0.75 wt%, the tensile strength
reaches the maximum, after that, it decreases. However,
the thermal properties of composites do not change too
much after the addition of graphene, so the composite still
maintains good thermal properties.
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