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Preparation and performance of N-CQDs/PVDF-HFP fluorescent pressure sensors
ZHANG Lina, XU Shunjian
(School of Intelligent Manufacturing , Huzhou College ,Huzhou 313000, China)

Abstract : A high-voltage flexible pressure sensor with yellow fluorescence was developed by a two-step strategy to solve the
problem of piezoelectric performance degradation caused by aggregation-induced quenching of nitrogen-doped carbon quantum dots
(N-CQDs) in piezoelectric polymers. The sensor employs the porous and sponge-like polyvinylidene fluoride hexafluoropropylene
(PVDF-HFP) film as the matrix, successfully incorporating the bright yellow fluorescence of N-CQDs into the N-CQDs/PVDF-HFP
hybrid film. The abundant surface functional groups of N-CQDs provided more active sites, enabling the functional groups on the
surface of N-CQDs to form chemical bonds with fluorine atoms in PVDF-HFP. This interaction promoted the transformation of the
coiled (TGTG') a-phase into the planar all-trans (TTTT) B-phase, leading to a significant increase in the 3-phase content of PVDF-
HFP. The sensitivity of the flexible piezoelectric sensor constructed with porous N-CQDs/PVDF-HFP piezoelectric films can reach
102.21 mV/N, which is 43.74% higher than that of pure PVDF-HFP films. Furthermore, the composite film exhibits an excellent
linear response between output voltage and external pressure, with the coefficient of determination reaching 0.996. It also displays
superior mechanical stability and durability. Flexible piezoelectric sensors based on N-CQDs/PVDF-HFP have the advantages of
UV-excited fluorescence, force-electric response, self-power supply, etc., which have great potential in energy conversion and intelli-
gent system applications.
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Fig. 2 SEM micrograph of N-CQDs/PVDF-HFP composite film
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Fig. 3 AFM image of N-CQDs/PVDF-HFP composite film
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Fig. 4 PL emission spectra of the samples under 365 nm excitation.
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Fig. 5 XRD pattern of N-CQDs/PVDF-HFP composite film
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Fig. 6 DTA curve of N-CQDs/PVDE-HFP composite film
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Fig. 7 Force-voltage curves of PVDF-HFP thin-film device and N-
CQDs/PVDF-HFP composite thin-film device
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Fig. 8 Mechanical durability of N-CQDs/PVDF-HFP thin-film device
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Fig. 9 Application scenarios of multifunctional pressure sensors based on fluorescent CQDs/PVDF-HFP piezoelectric hybrid films
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