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Abstract: With the rapid development of electronic devices and the demand for flexible wearable display devices, it
is urgent to develop a flexible electroluminescent fiber device. In this paper, a ZnS: Cu-based liquid bridged ACEL fi-
ber device was prepared by the method of conjugate electrospinning. The test results show that the device has good me-
chanical properties and electroluminescence properties. The effects of electrospinning layer number and voltage on the
luminescence properties of fibers were investigated. With the increase of spinning layer number, the luminescence in-
tensity of fibers increased first and then decreased, and the electroluminescence performance was the best when the
number of layers was 3. With the increase of the driving voltage, the luminance of the fiber gradually increases, and
|

the luminance of the luminous fiber can reach 192. 5 c¢d*m™ under the driving condition of 3. 77 V+ pum™ and 10 kHz.

The electroluminescent fibers prepared in this work can effectively distinguish different liquid electrodes, and have the
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function of identifying liquid types and concentrations in specific scenarios. In addition, visual information interaction

can be achieved by embedding electroluminescent fibers into the fabric to form patterns with information.

Key words: ZnS: Cu; ACEL fiber device; liquid bridge; conjugate electrospinning
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Fig. 1 Continuous preparation, structure, and microstructure of liquid bridged ACEL fiber. (a) Flow chart for the continuous

preparation of fibers. (b) Schematic diagram of fiber structure. (¢) Schematic diagram of the fiber cross-sectional area.

(d) Digital photographs of the fiber conjugated electrospinning process. (e) Physical photographs of the non-luminous

state of the electroluminescent fiber after spinning. (f) SEM image of fiber surface after WPU packaging. (g) SEM image

of fiber cross-section after WPU packaging
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Fig. 2 Characterization of ZnS: Cu luminescent materials and electroluminescent fibers. (a) SEM images of ZnS: Cu luminescent

powder. (b)ZnS: Cu luminescent powder PL spectrum. (¢)The effect of the number of spinning layers on the luminance

of electroluminescent fibers. (d) The influence of luminescent powder content on the luminance of electroluminescent

fibers. (e)Rheological properties of spinning fluid. (f) Mechanical properties of electroluminescent fibers
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Fig.3 Effects of voltage and frequency on luminescence properties of liquid-bridged ACEL fibers. (a) The influence of electric
field variation on fiber brightness at different frequencies. (b) Physical diagram of fiber luminescence at different electric
field of 5 kHz. (c¢)Physical image of fiber luminescence at different frequencies of 2.83 V/um. (d) EL spectra of fibers at
different electric field of 4 kHz. (e) CIE chromaticity diagram of fibers at different electric field of 4 kHz. (f) EL spectra
of fibers at different frequencies of 2.83 V/wm. (g) CIE chromaticity diagram of fibers at different frequencies of 2.83 V/pum

(a) 70 . do e S 0:005%(wl)
e} { WPY ‘Et}“‘?@l‘j kN\lel( ag.)
£ 501 - >
< 40t ' X § =
L ’ Lem T =»
g 307 ——p— e e
2 0.01%(wf), | 002%(wt) | 0:03%(wy) $0.05%(wd
5 20f WNaCl(a)| N NaCGl(ag Nz‘i(.l(uqt? INaGl(ad)

10 e ‘ | |

. : : |

Water WPU Ethanol

(h) (d)

40t
=
< 30}
= e
7l -
=
: i
o
— 10}

0.005 0.01 002 003 0.05

NaCl mass fraction/%
Bl 4 VR ACELET 4R FH o (a) AN [R) P 24 V0 1R R AR X6 2T A 2 3 040 59 1) 5 (b)) AN [) 9 8 N a GV V06T T 2 5 S5 1Y) 52 T
Ce) E7 HEAE A AT 8 AN [ o B2 WA Ha A b 9 8 e S 1L 5 () K BOR DG 27 28 T 5 7 2 200 TR i i 2
ey S
Fig. 4 Liquid bridging ACEL fiber applications. (a) The effect of different types of liquid electrodes on the brightness of the
fibers. (b)The influence of NaCl solution with a different concentration on fiber brightness. (¢) A physical diagram of the
luminescence of fibers in different types and concentrations of liquid electrodes. (d) Physical drawings of luminescent

digital patterns formed by hand embroidery of electroluminescent fibers on textiles
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