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Preparation and characterization of moisture-sensitive
flexible fibers based on MIL-88A
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Abstract: In order to overcome the fragility of traditional electronic moisture-sensitive sensors, a
flexible moisture-sensitive fiber was prepared and characterized, which was fabricated by using MILL-88A
as the moisture-sensitive material loaded on the surface of polydimethylsiloxane (PDMS) flexible fiber.
MIL-88A was an expandable porous metal-organic framework (MOF) material that can undergo a
reversible dynamic structural transformation in response to changes in external humidity. The paper also
explored the shape changes that MIL.-88A brought to the fiber during the moisture absorption/desorption
process, and used a saturated salt solution to simulate changes in relative humidity to further observe fiber
deformation. Finally, combined with morphological characterization and structural analysis, the
mechanism of the shape changes of fiber was studied in depth. The results show that the surface of the
moisture-sensitive fiber has been successfully loaded with MIL-88A crystals. The shape of the moisture-
sensitive fiber can gradually stretch when the humidity is increased. and gradually shrink when the
humidity is lowered, and it had similar moisture sensitivity in saturated salt solution, which indicate that it
has good shape memory and repeatability. Tensile stress-strain curve and thermogravimetric analysis curve
respectively indicate that the fiber has certain mechanical properties and thermal stability. Therefore, this
moisture-sensitive fiber can be used for qualitative characterization of environmental humidity.
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