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Abstract: Inrecent years, the application of conductive polymer materials in the field of flexible wearable electron-
ics has been increasingly prominent. Compared with film materials, fibers have inherent advantages in flexibility,
weavability, etc. Wet spinning technology is the main means of continuous preparation of conductive fibers, and
the poly(3, 4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS)-based fibers have the advantages of
flexibility, high electrical conductivity, large specific surface area, spinnability, and so on. However, the rigidity of
the PEDOT main chain prevents the simultaneous satisfaction of fiber stretchability and conductivity, limiting its

application in the field of flexible wearable electronics. Therefore, research on wet spinning to prepare high-
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performance conductive fibers has become a current focus and challenge. By optimizing the key steps in the wet

spinning process, the comprehensive performance of fibers can be effectively enhanced, thereby providing new

possibilities for the application of conductive fibers in the future field of flexible electronics. In this review, we

summarize the current preparation strategy of wet spinning PEDOT:PSS-based fibers, including the three key steps

of spinning solution design, coagulation bath regulation and post-treatment optimization, analyze the applications

and challenges of PEDOT:PSS-based fibers in the field of flexible electronic devices, and provide prospects for the

performance and development direction of PEDOT:PSS-based fibers in next-generation fiber-based flexible

electronic devices.

Keywords: poly(3, 4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS); wet spinning; conductive

fibers; flexible electronics; composite materials; flexible sensors; supercapacitors; wearable elec-

tronics
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Table1 Approaches and mechanisms of post-treatment to enhance the performance of wet-spun fibers

Post-treatment

Common method
strategy

Principles of performance enhancement

Ethylene glycol (EG), H,SO,, ethanol
Solution treatment  (EtOH)/H,0, N, N-dimethylformamide
(DMF), dimethyl sulfoxide (DMSO)

Tensile treatment ~ Physical tensile

Heat treatment Heating or insulation treatment

Light treatment UV or infrared light exposure

Removal of residual polymers, organic solvents, and non-conductive
components of polystyrene sulfonate (PSS) to improve fiber crystallinity
and surface flatness

Align the main chains of poly(3, 4-ethylenedioxythiophene) (PEDOT)
and PSS in the direction of the fiber axis, reduce defects, and improve
the conductivity and thermal stability of the fibers

Heating promotes the orderly arrangement of fiber molecular chains,
improves the intermolecular packing density, and increases the
crystallinity of fibers, changing the structure and morphology of fibers

Improvement of fiber conformation and fiber surface morphology to
promote charge transport and carrier generation, further improving
fiber conductivity and stability
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Fig.4 Mechanism of performance enhancement of PEDOT:PSS fiber after H,SO, post-treatment*’: (a) Post-treatment of wet-spun PEDOT:PSS fibers
with H,SO,; (b) Stress-strain curves of fibers before and after treatment with H,SO,; (c) S2p XPS spectra of the PEDOT:PSS fiber before and after H,SO,

treatment; Raman spectra of the PEDOT:PSS fiber before and after H,SO, treatment in the wavenumber ranges of 900-1 700 cm™ (d) and
1 380-1 480 cm™* (e); Wide-angle X-ray scattering (WAXS) patterns of untreated (f) and H,SO,-treated (g) PEDOT:PSS fibers;
(h) Schematic diagram of the chain packing alignment of PEDOT in the PEDOT:PSS fiber
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Fig.5 Effect of drawing on the properties of wet-spun PEDOT:PSS fibers!*”: 2D WAXS pattern of PEDOT:PSS film (a), drawing on PEDOT:PSS fibers (b),

further drawing (c), normalized intensity (concerning the PSS broad hump)

versus 26 (d); (e) Scheme of the PEDOT:PSS crystal structure intensity as a

function of azimuthal angle for (100) reflections (f) and (020) reflections (g) correlation; Electrical conductivity (h) and Young’s modulus (i) versus

polymer chain orientation; (j) Correlation between electrical conductivity versus Young's modulus
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