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Thermal conductive and insulating nonwoven fabric composite film
synergistically enhanced by boron nitride nanosheets and
silver nanoparticles
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Abstract: To meet the growing demand for high thermal conductive and electrically insulating composites, a silver
nanoparticles (AgNPs) modified nonwoven fabric (AgNPs@NWF) was prepared by polydopamine (PDA) modification and
in situ reduction process using PET nonwoven fabric (NWF) as a template. The continuous boron nitride nanosheets
(BNNS) thermal conductive network (BNNS@NWF) and AgNPs/BNNS synergistic thermal conductive network (AgNPs/
BNNS@NWF) were constructed by adsorbing BNNS on the surfaces of NWF and AgNPs@NWF through the dispersion
and interfacial bonding of nanocellulose through a cyclic impregnation adsorption and layer-by-layer assembly process.
BNNS-AgNPs/BNNS-BNNS sandwich-structured thermal conductive composite films were prepared by hot pressing
process with BNNS@NWF as the surface layer and AgNPs/BNNS@NWF as the intermediate layer, and their
microstructure, thermal conductivity, insulating properties, mechanical properties, and actual thermal management
performance is characterized and tested. The results show that a synergistic three-dimensional thermal conductive network
of AgNPs/BNNS was constructed in the composite films, at the same time the insulating properties are ensured. When the
mass fraction of BNNS and AgNPs is 34.8% and 3.3%, the in-plane thermal conductivity of the composite films reaches
7.56 W/(m-K), the volume resistivity reaches 3.54x10" Q-cm, and the mechanical properties is good. The actual application
test show that the composite films have good thermal management performance.

Key words: thermal conductive composites; boron nitride nanosheets; silver nanoparticles; sandwich structure; thermal

conductivity
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