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Preparation of Polypyrrole/Graphene Composite Aerogel Material and Its Supercapacitance Performance
Song Huimin, Wang Zhaoying, Wang Quanlu, Li Wenqing, Han Yongqin
(School of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract : In order to make full use of the unique doped structure of conductive polypyrrole and the rich porous structure of
graphene aerogel, the influence of redox activators on the structure and electrochemical performance of polypyrrole/graphene aerogel
was studied, and electrodes composite materials with excellent performance were prepared. P-benzoquinone was used as the redox
active agent to prepare polypyrrole/graphene hydrogel by one-step hydrothermal method, and then redox active composite aerogel
after freeze-drying was prepared. Scanning electron microscope analysis shows that an ordered three-dimensional network structure
can be obtained after the introduction of p-benzoquinone. Fourier transform infrared spectral and X-ray diffraction tests results show
that pyrroles in the composite material are successfully polymerized, while graphene oxide is reduced to graphene. The electro-
chemical test results demonstrate that the best electrochemical performance can be obtained when the concentration of p-benzoquinone
reaches 5 mmol/L. A specific capacitance of 304.0 F/g can be obtained at a current density of 1 A/g,79.88% of the initial specific
capacitance can be maintained after 10 000 charging-discharging cycles. The asymmetric supercapacitor device assembled by the
composite aerogel and active carbon can provide a high energy density and power density of 41.56 Wh/kg and 400 W/kg respectively.

Keywords : supercapacitor ; graphene ; aerogel ; polypyrrole ; p-benzoquinon
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