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Functionalization
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Figure 1 (a) Schematic procedure of the preparation of GF/PEDOT: PSS composites; (b, ¢) SEM and
TEM images of GF before PEDOT: PSS coating; (d) TEM image of GF after PEDOT: PSS coating;

(e) Contact angles of compressed GF plates as a function of DBSA concentration. The inlet in (e) show the SEM images
GF/PEDOT: PSS composites treated with different DBSA concentrations and the shapes of corresponding
GF/PEDOT: PSS droplets (1. no treatment; 2. treated with 0. 1% (wt) DBSA; 3. treated with 0. 75% (wt) DBSA)M,
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Figure 2 a. Schematic illustration of the fabrication process of RGO-wrapped sponge; b. The two photograph of two

MW@ RGO monoliths demonstrates their good hydrophobic and electric conductivity properties; c. The resistance and
surface-changes of the MW@ RGO monoliths applied with multivoltage from 30 to 55V; d. Photograph of a typical
viscous crude oil; e. Permeating behaviour of one droplet on the surface of MW@ RGO monoliths with (lower row) or

without (upper row) a voltage applied"'™.
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Research Progress on Fabrication Methods for Three-Dimensional

Graphene-Polymer Composites

ZHANG Li-giang"?, DING Qing-ran'?, HAO Bao-yi'*, WU Li-xin®"
(1. University of Chinese Academy of Sciences, Beijing 100049, China;
2. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350000, China;

3. Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001, China)

Abstract: Graphene, a 2D honeycomb-like nanocarbon material with high specific surface area, excellent electrical/
thermal conductivity and ideal mechanical properties, is emerging as a desirable reinforced filler for the fabrication of
polymer-based composites. Three-dimensional graphene-polymer composites (3DGPCs) can not only fully utilize the
exceptional properties of two-dimensional graphene nanosheet, but also desirably impart characteristics of 3D porous
material. Solid 3DGPCs fabricated by backfilling polymer into three-dimensional graphene network have the ability to
achieve uniform dispersion in polymeric matrix, thus significantly improving its mechanical, electrical and thermal
properties. Porous 3DGPCs based on three dimensional graphene framework is characteristic of high porosity, large surface
area and outstanding electrical conduction ability, holding significant potential applications in energy storage. environmental
protection, sensor, electromagnetic interference shielding and oil pollution clean, and so forth. In this paper, fabrication
methods for 3DGPCs are reviewed, and a brief perspective on the challenges and future opportunities is concluded.
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