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Preparation of a polyelectrolyte @ PLA melt-blown nonwoven

material flexible humidity sensor and its sensing performance
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Advanced Textile Technology, Shaoxing 312000, China)

Abstract: To obtain a high-performance and portable flexible humidity sensor, the polyelectrolyte
2-(dimethylamino) ethyl methacrylate (DEB) and methyl methacrylate (MMA) with different mole mass
ratios were loaded on the surface of polylactic acid melt-blown nonwovens material (PLA MB) via UV
curable crosslinking reaction by use of the crosslinking agent of 1, 6-hexadiol diacrylate (HDDA). The
DEB/MMA@PLA MB flexible humidity sensor was fabricated. The effects of the mole mass ratio of DEB
and MMA on the morphology, composition, sensing performance and mechanical properties of the DEB/
MMA@PILA MB flexible humidity sensor were studied. It is found that DEB/MMA could form a layer of
uniform films on the surface of PLA MB after the UV curing crosslinking reaction. When the mole mass
ratio of DEB/MMA is 1: 2, the DEB/MMA @ PLLA MB flexible humidity sensor has good sensing
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performance, high linear relationship and fast response (with the response time ranging from 10 s to
80 s). Especially in the high humidity environment (with the humidity ranging from 53% to 91%), the
response time of the humidity sensor is only 10 s. Additionally, the DEB/MMA (@PLA MB sensor has
long-term stability and good cyclic stability. Compared with the original PLA MB, the tensile strength of
the DEB/MMA@PLA MB flexible humidity sensor is decreased. but its elongation at break is significantly
improved. It is expected that this study may provide reference for the preparation of biodegradable PLLA

MB based sensors.
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