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flame retardancy
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Abstract: Meta—aramid (polyisophthaloyl metaphenylene diamine, PMIA) nanofibers exhibit excellent properties
such as high temperature resistance and chemical corrosion resistance, thus being widely used in the field of special
protection. However, their practical applications are still limited by poor mechanical properties. Based on this, two—
dimensional nanosheet-reinforced PMIA nanofibers, such as MXene, graphene oxide (GO), molybdenum disulfide
(MoS,), and hexagonal boron nitride (h—BN), were prepared using an electrospinning strategy. Among these
nanofillers, MXene and GO possess abundant oxygen—containing functional groups, which can form extensive
hydrogen—bonding networks with PMIA molecular chains. This not only enhances the interfacial interactions of
PMIA nanofibers but also reduces local stress concentration. Consequently, MXene/PMIA (tensile strength 59 MPa)
and GO/PMIA (tensile strength 56 MPa) nanofibers achieve superior mechanical properties, which are much higher
than those of pure PMIA nanofibers (tensile strength 16 MPa). It is worth noting that MoS2 and h—BN lack oxygen—
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containing functional groups, and their interaction with PMIA molecular chains is dominated by van der Waals
forces. As a result, the mechanical properties of MoS,/PMIA (tensile strength 44 MPa) and h-BN/PMIA (tensile
strength 43 MPa) nanofibers are lower than those of MXene/PMIA and GO/PMIA nanofibers, but still far exceed

those of pure PMIA nanofibers. Based on the condensed—phase flame-retardant mechanism, the incorporation of 2D

nanosheets synergistically enhances the flame retardancy of PMIA nanofibers, endowing them with broad

application prospects in the field of high—performance special protective clothing.

Keywords: two—dimensional nanosheets; meta—aramid; electrospinning; nanofiber; mechanical properties;

composite material
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(a) Schematic diagram of the preparation process of two—dimensional nanosheets /PMIA nanofiber membranes; (b) Schematic

illustration of the formation mechanism of two—dimensional nanosheets /PMIA nanofibers
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Fig.2 FTIR spectra and reinforcement mechanism schematic of two—dimensional nanosheets /PMIA nanofibers membranes
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Fig4 SEM images and fiber diameter distribution of PMIA nanofiber membrane
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Fig.5 SEM images of two—dimensional nanosheets/PMIA nanofiber membranes
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Fig.6  Fiber diameter distribution of two—dimensional nanosheets/PMIA nanofiber membranes
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