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Fig. 1 Mechanism diagram of the self-powered photoelectrochemical photodetector
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Fig. 2 Structural and morphological characterization of the ZnO/CFP photoanode
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Tab.1 Performance comparison of different photoelectrochemical photodetectors

PR 2 P /nm MR R/(mA W ') EFHESH/ms T R ) H] /ms 275 SCHk
7Zn0O microrod PEC-PD 365 7. 34 170 180 AW 5T
ZnO nanorod PEC-PD 365 0. 90 150 170 [21]

Zn0O Film PEC-PD 365 31.51 77 49 [17]
7ZnO nanorod PEC-PD 365 ~6.00 — — [22]
a-Ga, O; NRAs PEC-PD 254 11. 34 1510 180 [23]
a/B-Ga, O, NRAs PEC-PD 254 5. 20 115 293 [24]
Cr, S, nanosheets PEC-PD 350 0. 62 — — [25]
MoTe, PEC-PD 380~940 0.01 19 26 [26]
GaS nanosheets PEC-PD 380 11. 00 12.9 0.013 [27]
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Self-Powered Ultraviolet Photodetector Based on ZnO Microrods/Carbon Fiber Paper

ZHANG Juhua', WU Qian', SHENG Xifu”, NIU Duoduo’

(1. College of Physics and Electronic Engineering. Chongqing Normal University, Chongqing 401331; 2. Experimental
Middle School of Fuling District, Chongqing, Fuling Chongqing 408000; 3. School of Mathematics and Artificial Intelligence,
Chongqing University of Arts and Sciences, Yongchuan Chongqing 402160, China)

Abstract: ZnO microrods with (100) orientation were successfully grown on carbon fiber paper (CFP) substrates via a hydrothermal
method. The crystal structure and morphology were systematically characterized by X-ray diffraction, Raman spectroscopy, and
field-emission scanning electron microscopy. A photoelectrochemical self-powered ultraviolet photodetector (PEC-PD) based on the
ZnO/CFP composite was fabricated, and its optoelectronic properties were thoroughly investigated. Results demonstrate that the
ZnO Microrods exhibit excellent crystalline quality with high crystallinity. The fabricated ZnO/CFP PEC-PD shows outstanding
self-powered photoresponse under UV illumination, including a remarkable photo-to-dark current ratio (8.82 X 10°), high
responsivity (7. 34 mA « W™ '), fast response times (rise time is 0. 17 s, fall time is 0. 18 s), good wavelength selectivity, and
stability. This work proves the great potential of hydrothermally synthesized ZnO/CFP PEC-PDs in self-powered UV detection

applications, providing valuable insights for developing high-performance self-powered photodetectors.
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