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Preparation and performance of graphene/phenolic composite fibers
LIU Shuai, QIN Xuhao, LIU Lei
(School of Materials Science and Engineering, Shandong University of Science and Technology,Qingdao 266590, China)

Abstracts : Graphene fibers have emerged as a potential electrode material for a new generation of flexible devices. It is crucial
to prepare graphene-based composite fibers with both good mechanical and electrochemical properties. Herein, graphene oxide was
firstly prepared by the modified Hummers method, and then graphene/phenolic composite fibers were prepared by non-liquid crystal
wet spinning method using graphene oxide as the matrix, phenolic resin as the reinforcement, glacial acetic acid as the coagulation
bath. The surface morphology, mechanical and electrochemical properties of the obtained graphene/phenolic composite fibers were
investigated. The results show that the phenolic resin combines with the graphene sheets through hydrogen bonding, which reducing
the stacking between the graphene sheets and resulting in fewer defects and rich surface folds. By controlling the phenolic resin
content, fiber composites with different surface morphologies can be obtained. With the increase of phenolic resin content, the higher
spinning liquid concentration induce an obvious spinning extrusion expansion, then deepen surface grooves and increase defects.
The tensile strength of the composite fiber first increases and then decreases with the increase of phenolic resin. The tensile strength
and tensile modulus of elasticity of the fiber using 10% phenolic resin are 65.53 MPa and 672.91 MPa respectively. Owing to the
abundant winkles on the surface, graphene oxide/phenolic(100/10) composite has an excellent volumetric capacitance of up to
583.4 F/cm’ at a current density of 0.2 A/cm®, which is much higher than that of pure graphene fibers.

Keywords : graphene ; phenolic resin ; composite fiber ; mechanical property ; electrochemical property
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Tab.1 Tensile properties of graphene/phenolic composite fibers

Sample Tensile strength/  Elongation Tensile modulus of
MPa break/% elasticity/MPa
GOF 44.02 8.76 94.25
GO/PE-5 54.92 1.06 726.39
GO/PF-10 65.53 1.40 672.91
GO/PF-15 77.17 1.93 689.63
GO/PF-20 48.83 2.62 526.05
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