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Abstract: Graphene has superior mechanical, electrical and thermal properties. Graphene fiber ( GF) is an ideal bridge
for integrating the excellent properties of graphene nanosheets into advanced, macroscopic, and functional materials for

applications. Different fabrication techniques endow GF with different functional applications. For example, high temperature
graphitization will greatly reduce the defects of fibers in all scales and achieve high mechanical properties. Through doping
with different elements, the electrical conductivity and thermal conductivity of graphene fibers are dramatically enhanced.
The synergistic interfacial interaction of graphene sheets could endow the graphene fibers with excellent mechanical properties
and electrical conductivity at the same time. The GF fabricated through dimensionally confined hydrothermal strategy could
be modified to different macroscopic shapes by controlling the shape of the glass capillary. This paper summarizes the

significant advances in GFs, including the different preparation and the post-treating processes.
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Fig. 1 Different fabrication methods for graphene fiber: (A,~A;) wet-spinning' "> > 17 | (B) dimensionally confined hydrothermal strategy'?! |
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Fig.2 High temperature graphitization and doping strategy of wet-spun graphene fibers: (A, ) schematic illustration of wet-spinning of graphene

3.3

oxide fibers (GOFs) with continuous stretching, followed by graphitization up to 3000 °C to transform GOFs into GFs''?!; (A,) experimental
inspections of control GFs with multiscale defects; (A5, A,) typical tensile stress curves and electrical conductivity of single graphene fiber;
(B,) schematics of the “intercalated” structure of the GOFs and GFs!'*]; (B,) SEM images showing morphology and inner structure of the
graphene fibers; (B;) electrical and mechanical properties of graphene fibers; (C,) schematic diagram of the preparation of chemically doped
GFs via a two-zone vapor transport method; (C, ) electrical properties of fibers; ( C;) schematic illustration of the basic unit in the GF doped
by dopants, the red dots indicated the dopant molecules; (C,) SEM images of the GF under different magnifications''*'; (D,) SEM and
TEM images of the morphology of the Br-doped graphene fibers!'®); (D, ) temperature-dependent thermal conductivity and electrical

conductivity of the graphene fibers
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Fig. 3 Wet-spun graphene fiber treated by supercritical fluid drying!'®); (A) process schematic of the composite fiber of graphene aerogel fiber and

phase change materials (PCM) ; photo (B, ) and microstructure ( B,~Bg) of the composite fiber; (C) tensile stress-strain curves of the

composite fiber; (D;~Dg) the intellectualized response of the smart composite fiber
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Fig. 4 Introducing other component in dimensionally confined hydrothermal strategy: (A, ) fabrication of the RGO@ C fibers!'!; (A,) SEM image of the
surface and cross-section of RGO@ C fiber; (A;) comparison diagram with respect to mechanical properties and electrical conductivity of fibers
annealed at various annealing temperatures. (B, ) graphical illustration for the formation process of graphene sheet/ribbon hybrid fibers!™®! ; (B, )SEM

images of GO nanoscrolls; (B;)SEM images of the GN-IGR fiber; (B, )representative stress-strain curves of the GN fiber, IGR fiber and GN-IGR fiber
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(A;), SEM images (A,, A;) and typical stress-strain curves (A, ) of GO-HPG-GA fiber; cartoon diagram of the interfacial interaction

Increasing tensile strength of graphene fibers with interfacial interactions—hydrogen bonding: cartoon diagram of the interfacial interaction

[19]
[20]

(B;), SEM images (B,, B;) and typical stress-strain curves (B, ) of GO-SA fiber; cartoon diagram of the interfacial interaction! 2! (G,
SEM images (C,, C;) and typical stress-strain curves (C,) of GO-PVA fiber (a: neat PVA fiber, b: CRG@ PVA fiber, ¢;: CRG@ PVA
fiber soaked in PVA aqueous solution for 24 hours, d: CRG@ PVA fiber immersed in water for a month, and e; GO@ PVA fiber)
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Fig. 6 Increasing tensile strength of graphene fibers with interfacial interactions

ionic bonding:; fabrication process'®! (A, ), SEM images (A,, A;)

and typical stress-strain curves (A,) of GO-Ga?* fiber; fabrication process'®) (B, ), SEM images (B,, B;) and typical stress-strain curves

(By) of GO-CS fiber; fabrication process[zz] (C;), SEM images (C,, C;) and typical stress-strain curves (C,) of GO-CTAB fiber;

programmable writing of GO fibers (3] (D), the spider web-like GO fiber network (D, ), RGO fiber network (D5 ), inset in (D5) is the lighting

of the LED bulb by using the RGO fiber network as the conducting channel, the current pulse of the RGO fiber under the bent status (D, )
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Fig. 7 Increasing tensile strength of graphene fibers with synergistic interfacial interactions: cartoon diagram of the interfacial interaction!?) (A, ) |

SEM images (A,, A;) and typical stress-strain curves (A, ) of RGO-PCDO-Ga®* fiber (1: GO-Ca®*-II fiber, 2; RGO-Ca>* -II fiber,

3: GO-Ca®* -PCDO-II fiber, and 4; RGO-Ca®* -PCDO-II fiber) ; cartoon diagram of the interfacial interaction'*) (B, ), SEM images (B,, Bj;)

and typical stress-strain curves of GO-PSEAP-Ga** fiber (B,)
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