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Abstract : Based on the high-value utilization of waste disposable mask (FM), the FM/zeolite imidazole framework-8 (ZIF-8)/
ionic liquid (IL) composite materials with high dielectric properties was successfully prepared by in-situ loading ZIF-8 and IL on
FM. One-dimensional conductive channel on the surface of FM fiber was formed with ZIF-8 and IL, thereby increasing the conduc-
tivity of the material. Conductivity tests reveal that the introductions of ZIF-8 and IL increase the composite material’s conductivity
by three orders of magnitude, this is because the number of heterogeneous interface between ZIF-8 and IL has increased, and the
electron polarization at the heterogeneous interface has been enhanced, resulting in the relaxation of molecular polarization. The
dielectric performance test indicates that both the dielectric real part and the dielectric imaginary part of the composite material
increase with the increase of ZIF-8 and IL contents. This is attributed to the interface polarization between ZIF-8 and IL, which
enhances the charge storage capacity. As the increases of ZIF-8 and IL content, the dielectric loss of FM/ZIF-8/IL composites exhib-
ite minimal variation and display two resonance peaks, indicating the presence of multi-polarization relaxation phenomena achieved
through polarization processes, which is beneficial for maintaining the low dielectric loss capability of the composite material. ZIF-
8, acting as a nano-scaffold, induces and enhances interfacial polarization through its inherent interfaces and the extensive interfaces

formed after IL adsorption. IL, as a mobile ion source, amplifies the interfacial polarization effect via the migration of its ions and
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the accumulation at the interface, and contributes to a certain degree of ion polarization. Ultimately, the synergistic effect of both

components enables the construction of an extremely efficient polarization system within the polymer matrix derived from waste

masks, resulting in the preparation of advanced dielectric composites with high permittivity and low loss. Simultaneously, this

approach achieves high-value resource utilization of waste materials.

Keywords : waste face mask ; ZIF-8 ; ionic liquid ; conductivity ; dielectric performance
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