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Abstract: The advent of flexible electronics, smart sensors, and intelligent wearables has catalyzed a burgeon-
ing interest in flexible electroluminescent devices. These devices, particularly electroluminescent fibers, are dis-
tinguished by their portability, malleability, and integrability into textiles, offering substantial promise for ad-
vancements in visual sensing technology. However, due to their mostly dual-electrode structure and complex fabri-
cation process, there are still shortcomings in terms of cost, device uniformity, sensitivity, and flexibility. This
paper develops a single-electrode electroluminescent fiber and achieves continuous preparation of electrolumines-
cent fibers through a simple, scalable, and low-cost manufacturing process. Electroluminescence is achieved
through wireless driving. The single-electrode fiber receives energy from the wireless radio field and forms a
closed loop with the wireless transmission source through the ground wire to the earth, thus eliminating the depen-
dence on external power sources. The single-electrode electroluminescent fiber consists of a conductive layer, a
dielectric layer, and a luminescent layer, with a luminescent wavelength of 456 nm. It has good mechanical per-

formance, luminescent performance, and flexibility. We applied it to the visualization sensing of solutions, and
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its luminescent intensity can achieve a recognition degree of 0. 001% (mass fraction) for sodium chloride concen-

tration, demonstrating excellent sensitivity and significant implications for sweat detection and biology. We fur-

ther weaved it into luminescent fabrics, which have comparable breathability and mechanical properties to ordi-

nary commercial fabrics and can achieve visual sensing of different concentrations of sodium chloride. In the do-

main of wearable technology, wirelessly driven single-electrode electroluminescent fibers have enormous potential

to achieve visual display and communication functions.
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Fig. 1

Continuous preparation and microstructure of single-electrode electroluminescent fibers. (a) Schematic diagram and

actual photo of fiber preparation process. (b) Actual photo. (¢)Microstructure schematic diagram. (d) SEM cross-sec-

tion. (e)Super depth of field microscope cross-section image. () Surface morphology SEM characterization. (g) Actual

photo
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Fig. 2 Principle of electroluminescence. (a)Schematic diagram of wireless drive single electrode electroluminescence. (b) Prin-

ciple diagram of wireless drive single electrode electroluminescence. (¢ )Principle of wireless driven luminescence in liq-

uid. (d)Electroluminescent principle diagram
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Fig. 3 Luminescence performance test of electroluminescent fibers. (a) Luminescence diagram of fiber in water. (b) Magnified

image of the luminescence of fibres in water. (¢) Luminescence pattern of bent fibres. (d) Optical power density of the

fiber at the bending angle at 60° and 120°. (e) Luminescence spectra at different voltages. (f) Chromaticity diagram.

(g) Luminescence diagram at different voltages. (h) Luminescence diagrams at different frequencies. (i) Luminous inten-

sity measured at different angles. (j)Fibre mechanics tests. (k) Luminous stability of the fibers
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Visualization sensing applications of electroluminescent fiber. (a) Luminescent physical diagram of salt solutions with dif-

ferent concentrations. (b)Luminescence intensity of salt solution with different concentration
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Fig.5 Fabrication and characterization of electroluminescent fiber fabric. (a)Compilation process. (b)Macroscopic physical dia-

gram of fabric. (¢)Enlarged physical diagram of fabric. (d) Breathability test of fabric. (e) Mechanical test of fabric. (f)

Luminescent physical diagram of fabric in water. (g) Luminescence of fabric in different concentrations of sodium chlo-

ride solution
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