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Characterization
Morphology characterization of the investigated samples was performed using SEM (Quanta 
400 FEG, FEI) and HRTEM (Tecnai G2 F20 S-Twin, FEI). Raman spectra were collected by a 
LabRAM HR Raman spectrometer. 

Supporting Figure S1-S9

Figure S1. Digital images of GO dispersion (a and b). AFM morphology (c) and its height 
profile (d) of obtained GO sheet, as well as TEM image of GO sheet (e) and the corresponding 
electron diffraction pattern (f), respectively. The height of GO sheets is 0.86 nm.



3

Figure S2. SEM images of GO sheets deposited on the silica (a-d). e) The lateral size 
distribution of GO sheets counted from their SEM images. In the calculation process, the 
irregular sheets are regarded as squares of equal area and the width of sheets as the side length 
of squares. The average size of GO sheets is deduced as 21 μm.

Figure S3. Photograph of double-plied GO fibers with a continuous alteration of helix angle 

produced by a double-hole spinneret with a variable rotation speed. The alterable structure of 

GO fiber indicates the excellent controllability of our fabrication method. 
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Figure S4. Polarized optical microscopy of an as-extruded GO fiber taken at 90°, showing that 
the coagulation happened at the surface of graphene oxide fibers at the very beginning, resulting 
in a fiber consisting of a “soft” core and a “hard” shell due to the concentration difference of 
GO.

Figure S5. Raman spectra showing that rGO yarns prepared by chemical reduction of GO yarns 

in an aquous solution of hydroiodic acid before and after yarn drying have quite similar intensity 

ratio of G/D. The decrease of G/D intensity rato after reduction could be attributed to the 

increase of the number of polyaromatic domains with smaller overall size in the r-GO or highly 

defected carbon lattice after the reduction.s1



5

Figure S6. Morpological comparison of rGO yarns obtained by chemical reduction of (a,b) air-

dried GO yarns and (c,d) as-prepared wet GO yarns.

Figure S7. (a) Photograph of a double-plied twisted GO yarn. Parts of the individual fibers in 

yarns were colored for better illustration. (b) SEM image of a double-plied rGO yarn chemically 

reduced from the GO yarn before air drying, showing that individual fibers were clearly seen 

and arranged along the yarn axis with a bias angle.
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Figure S8. SEM images showing double-plied rGO yarns with different bias angles from 
<15° to 62º, which was enabled by ajusting the twisting speed of the multi-orifice spinneret 
and the extruding speed.

Figure S9. Failure strains of a double-plied rGO yarn as a function of bias angles. 
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