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Abstract: Real-time sensing and visual expression of environmental humidity information are of great significance
for intelligent environmental monitoring. However, conventional humidity sensors generally rely on humidity-in-
duced variations in electrical parameters for detection and require additional signal processing and display modules
for information feedback, which limits the integration of humidity sensing and visual presentation. In this work, a
Humidity-responsive Triboelectric Nanogenerator (H-TENG) was constructed using NaCl/PVA as the humidity-re-
sponsive triboelectric layer. Combined with LiY405(BO;)5: Bi'*, Eu®, Eu® phosphor , a self-powered white-light
LED was fabricated to investigate the regulation of environmental humidity on triboelectric generation and LED emis-
sion performance. The results demonstrate that the phosphor achieves stable white-light emission under 340 nm near-
ultraviolet excitation through the synergistic luminescence of Bi**, Eu’* and Eu’*. The differences in the electrical out-
put of the H-TENG under different humidity conditions were further utilized to regulate the emission state of the white-
light LED. Under different humidity conditions, the device maintains essentially consistent white-light spectral char-

acteristics while exhibiting distinguishable differences in emission intensity. As the environmental humidity increas-
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es, the electrical output of the H-TENG gradually decreases, thereby enabling the visual indication of different envi-

ronmental humidity states. This study provides a new approach for the optical visualization of humidity sensing infor-

mation.
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representative Y''-Y*" pairs in the crystal structure, and (c¢) powder X-ray diffraction patterns of LiYsg4,,05(BO;) 5:

xBi'*, 0.03Eu™, Eu™ (x=0,0.06), together with the simulated diffraction pattern of the host lattice.
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Fig. 2 XPS spectra of LiY59,,05(BO3)5: xBi*", 0.03Eu®, Eu™ (x=0,0.06) phosphors: (a) Eu 3d spectrum of LiY5,;,05(BO;)
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Table 1  Comparison of Luminescence Properties of Representative Eu- Doped Phosphors
Material Emission wavelength range (nm) Main emission peak (nm) Ref.
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LaOF: Eu 580-704 616 27
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Table 2 Resistance changes of pure PVA and NaCl/PVA films under dry and water-soaked conditions.
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Fig. 5
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tionships between electrical output and relative humidity. Data points represent the mean values, and error bars repre-

sent the standard deviations, and (g) cycling stability of the TENG.
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Fig. 6 (a) Luminescence spectra of the fabricated white-light LED device measured under low- and high-humidity conditions,

with the inset showing corresponding photographs of the operating device, (b) CIE chromaticity coordinates of the white-

light LED, and (c¢) schematic illustration of the integrated dual-functional optoelectronic system for humidity-regulated

white-light emission.
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