5 5 18

Acta Materiae Compositae Sinica

YBYE Y7 HIPEDOT - PSSEL AT 2k K HAE Tt v T2 P B N R R
KK MEE TKE RHAR KRB

Advances in the preparation of wet-spun PEDOT:PSS-based fibers and its application in flexible
electronic devices

ZHANG Qiangfei, CHEN Yongji, WANG Shuilian, ZHAO Keliang, LIU Zhenguo
TELR L View online: https://doi.org/10.13801/j.cnki.fhelxbh.20220000.000000

AT ARG A SCEE

Articles you may be interested in

FIREMBEARS, FREZHINGEE


https://fhclxb.buaa.edu.cn/article/doi/10.13801/j.cnki.fhclxb.20220000.000000

§é$j*4$*ﬁ Eak O HXH O O8H 20244

Acta Materiae Compositae Sinica Vol.42  No.X  xxx 2024

DOI: 10.

13801/ j. enki. fhelxb. 20220000. 000000

iRiE 45 %] PEDOT:PSS BT AR HAEFER
FE RN AR

RBA T, LR, R AR

3R M TEBE . WA AR T L BORBESERE, KN 450046)

W OE IR, SHRA YA RIEZ M v G AR A R O EHE H o SRR EL, SR MR R
Ftk . TTAEE A E SRR, Wik 28R RESH & SR 4EN 2 T-B, PEDOT:PSS B474EH
HEM:, mSEME. WREBK . TSR E . SR, PEDOT & [ KI: (5 £F 2k if i ik i e e Pk e 2k
(PR A2, T LA 2 P T 2 P - S i iy 32 B PR PRI, 280 ik 47 22 ] 4 e 1R e S L 2T 4R R BIF ST
TR AP FNHE S o B IR 20 R R SR R AT AL, T AA SR M AR LR A ERE, TN
5 E A A 7 R ok 2 1 L T SR A SR BE BT A T BB . AR SCRLES T XY AR L 45 22 PEDOT:PSS k&1 4k 11 ] 45
TR AL FE 25 2B . BRI R UG AR ERAR AL = A S BB TR, 430 T PEDOT:PSS 47 4E7E 2 i 251
A3, A R AIEAE R IR, 22 T PEDOT:PSS & 4F 4k 78 3 — N & 4k 3 2 M F o (0 P RO PERE R BRI R
I 1l

FEER B (35 4-2M TEER): R CEZMTEBRER)(PEDOT:PSS); 1RiE4i42; Sualde; M7 EAHE

FEAEREAS; BRBAR; BT
FE 4y %S TQ342+.83, TB332 XEkFRRED: A XEHS:  1000-3851(2024)00-0001-13

Advances in the preparation of wet-spun PEDOT:PSS-based fibers and its application in

flexible electronic devices

ZHANG Qiangfei?, CHEN Yongji' , WANG Shuilian"?, ZHAO Keliang' , LIU Zhenguo "**

(1. Ningbo Institute of Northwestern Polytechnical University, Key Laboratory of Flexible Electronics of Zhejiang
Province, Ningbo 315103, China; 2. Institute of Flexible Electronics, Northwestern Polytechnical University, Xi’an 710072,
China; 3. School of Flexible Electronics (SoFE) and Henan Institute of Flexible Electronics (HIFE), Henan University,
Zhengzhou 450046, China))

Abstract: In recent 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 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. There-
fore, research on wet spinning to prepare high-performance conductive fibers has become a current focus and chal-

lenge. By optimizing the key steps in the wet spinning process, the comprehensive performance of fibers can be ef-
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fectively 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-treat-

ment optimization, analyze the applications and challenges of PEDOT:PSS-based fibers in the field of flexible elec-

tronic 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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Fig.1 (a) The technical diagram for the continuous preparation of PEDOT:PSS-based fibers by wet spinning, (b)The molecular structure of PEDOT:PSS
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Fig. 2 Design of spinning solutions with different components:
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Table1 Approaches and mechanisms of post-treatment to enhance the performance of wet-spun fibers

Post-treatment
strategy

Common methods

Principles of Performance Enhancement

EG(Ethylene glycol). H,SO,(Sulfuric acid).
EtOH(ethanol)/H,0 ., DMF(N,N-
Dimethylformamide), DMSO(Dimethyl
sulfoxide)

Solution treatment

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 PSS(Polystyrene sulfonate)to improve fiber crystallinity
and surface flatness

Align the main chains of PEDOT(Poly(3,4-ethylenedioxythiophene))
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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