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Abstract

As a key component of environmental monitoring, medical equipment and agricultural Internet of
Things, the performance of humidity sensors fundamentally depends on the humidity response
characteristics of sensitive materials. Polyvinyl alcohol (PVA), rich in hydroxyl groups, has excellent
hydrophilicity and hygroscopicity, making it an ideal choice for moisture-sensitive materials. How-
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ever, pure PVA films have problems such as insufficient humidity response sensitivity and limited
resistance response range, which restrict their practical application. In this study, the functional
modification of PVA was carried out by introducing lithium chloride (LiCl), and the performance of
the samples was characterized by means of hygroscopicity test, surface water droplet contact angle
test, scanning electron microscopy (SEM) and Fourier transform infrared spectroscopy (FT-IR). The
mechanism by which LiCl doping regulates the microstructure and humidity response characteris-
tics of PVA composite films was further explored. Through the study of the moisture absorption
behavior of PVA films, theoretical basis and technical support are provided for the development
of humidity sensor materials with high sensitivity and good stability in low-humidity environ-
ments.
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Table 1. Experimental materials
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Table 2. Experimental apparatus
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Table 3. Contact angles corresponding to PVA films containing different concentrations of LiCl
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Figure 1. Contact angle curves corresponding to PVA films containing different concentrations of LiCl
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Figure 2. Relationship diagram between moisture absorption rate of PVA film and LiCl concentration
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Figure 3. Moisture absorption response properties and fitting curves of pure PVA film and PVA film doped with 4% LiCl
under different humidity conditions
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Figure 4. Comparative scanning electron microscopy images of PVA films ((a), (b), (c) represent pure PVA films, while (d),
(e), () represent films with 4% LiCl added)
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Figure 5. FT-IR results of PVA films with different LiCl contents
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