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Abstract: In response to the urgent demand for electroluminescent devices in smart textiles, this study proposes a
novel perovskite-based alternating current electroluminescence (ACEL) fiber solution. Focusing on the characteris-
tic that perovskite quantum dots, despite their excellent color purity, cannot directly respond to alternating current,
a technical breakthrough is achieved by constructing a CsPbBr;/ZnS/TPU composite system. Wet spinning is used to
continuously prepare coaxial fibers, and the Forster energy resonance transfer mechanism between ZnS and CsPbBr;
is utilized to effectively convert alternating current energy into light radiation, with flexible encapsulation achieved
through thermoplastic polyurethane (TPU). The obtained fibers exhibit narrow-band pure green emission (CIE coor-
dinates 0. 213 8, 0. 642 5) under alternating current fields, maintaining over 82% of their initial brightness after 500
mechanical bends, and possess excellent pattern weaving construction capabilities. This research overcomes the
challenge of the coordinated adaptation of the material’ s photoelectric response mechanism and flexible substrate in
wearable optoelectronic devices, providing an industrializable technical path for the development of high-color-do-

main flexible light sources and dynamic interactive interfaces in smart textiles.
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Continuous preparation, structure, and microtopography of ZnS-CsPbBr;@TPU fibers. (a)Schematic of the fiber prepara-
tion process via coaxial wet spinning. (b) Cross-sectional scanning electron microscopy image of the fiber. (c¢) Transmis-
sion electron microscopy image of the fiber surface section. (d) Surface scanning electron microscopy images of the fiber
and diameter statistics. (e) EDS mapping of fiber surface. (f) X-ray diffraction pattern of the fiber. (g) UV-visible absorp-
tion spectrum of CsPhBr; quantum dots and electroluminescent spectrum of the ZnS electroluminescent fiber. (h) Elec-

troluminescent spectra of the ZnS and ZnS-CsPbBr; fibers under different voltages
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Fig.2 Actual luminescence images, photoluminescence (PL) and electroluminescence (EL) spectra of ZnS-CsPhBr;@TPU
fibers with different CsPbBr; contents (81 V, 5 kHz). (a) - (d) Luminescence images of fibers with different CsPhBr;
ratios. (e)—(h)PL and EL spectra of fibers with different CsPbBr; ratios
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Fig.3  In-situ luminescence images, scanning electron microscopy (SEM) images, photoluminescence (PL) and electrolumines-

cence(EL) spectra of ZnS-CsPhBr;@TPU fibers with different ZnS contents. (a)—(d) Luminescence images of fibers with
different ZnS ratios. (e)—(h) Surface SEM images of fibers with different ZnS ratios. (i) (1) PL and EL spectra of fibers

with different ZnS ratios
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Fig.4 Effects of different ZnS contents on the luminance of ZnS-CsPbBr;@TPU fibers and the color gamut diagram of ZnS-CsPb-

Br;@TPU fibers. (a) Luminance variation of ZnS-CsPbBr;@TPU fibers with different ZnS contents. (b) Color gamut dia-

gram of ZnS-CsPbBr;@TPU fibers

3.3 AEBBEEMHEMR

#l 5(a)~(b) JE/R T ZnS-CsPbBr;@TPU £T 4
M) R OG RIS g5t oR IR, AR S
HL OG- " = 2 Il il g e e O i A
SR 2 2R, 8] )2 O ZnS-CsPbBry &2 & & ¢ 1
BE, AN R AL T 2R 4 e B N LA - DD R 2 -

B R R, R RS T, NN R S 2
43 AR Shy Hi A 2 A PR B R T 2o R )2 T B TR
B, 77 A 1Y 22 7% W 3 SUBUK ZnS-CsPhBry & G b4
BRI . B 5(h)HE— 20 Wi b &R T &R 41 2
Gurby 3 DL AR AT A A0 L T, AR Y A
{37 ZnS-CsPbBry K I TR , e /M iR 5 27 4



52 K b/

¥R 58471 %

(a) Conductive fiber (b)

Qs O

*O*O
—@—a “Coondtcge snlverflbe‘: O
(3] %OaC%C C“ $

* O& O % 8 C):O #) Conductive fiber = — = —_.

= = = = ZnS/CsPbBr,

0 O e )/
C ) %C Oa O &C % & = = = - Conductive silver fiber
Conductive fiber
W o) ()
’ —@— 10 kHz i
10 60 4 376N g
£
0.8 5 z
c < 40 =
S o6f g 2
=~ £ g
g 7
0.4r =
£ 20
=
02
0 1 1 1 1 1 0
0 100 200 300 400 500
Bending cycle Elongation at break/%
® |, )y M)
1.0
10k \.\*—.\-\. 10 1.0 098 098 1.0 0.98
L097
08k 095 095 092 (9 = 20F
S = S
3 o6} 5 3
= 0.5
0.4r 10F
02r
0 1 1 1 1 1 1 0 1 1 1 0 1
0 1 2 3 4 5 0 10 20 30 0 3
Cycles/times t/min Length/cm

5  7ZnS-CsPbBry@TPU £F 4k (G HUPEREDT S o (a) ZOGIRBR B I 5 (D) S5 MR B 5 (e )Eﬁﬁlﬂiﬁ‘éi%ﬂﬁ}#-(d)soo?ﬁt
25 5E B AE AL 4 (o) AR TRIARR T 58 12 -5 FL TR (19 56 A% 5 () 97 {56 38 - BT SR8 AV I 3 265 () 21 R K BRI KL S
ZIE) YOG AR 5 (h) i 22 (K J 0 5 22 I8 18] 22 18] B9 96 2% 5 (i) A [ Jal 1) 30 5 % o 1o ) J32 ) 0t 5 B2 0 A

Fig.5 Study on the optoelectronic properties of ZnS-CsPbBr;@TPU fibers. (a) Schematic diagram of the luminescence mecha-

nism. (b) Schematic diagram of the structure. (c¢) In-situ photograph of electroluminescence. (d) Luminance variation

curve after 500 bending cycles. (e)Relationship between luminance and voltage at different frequencies. (f) Tensile

strength-elongation at break curve. (g)Relationship between the number of fiber washing cycles and luminance. (h)Rela-

tionship between spinning length and spinning time. (i) The luminance distribution characteristics at different axial posi-

tions and circumferential angles
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