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Tab. S1. BN loading in PBNF composites.
	FBN/PU single-layer (s-FBN/PU) fibrous membranes 

	FBN
(g)
	FBN loading in fibrous membranes          
(wt%)

	0
	0

	0.22
	5

	0.44
	10

	0.71
	15

	1
	20

	FBN/PU multilayer (m-FBN/PU) fibrous membranes 

	FBN     
(g)
	FBN loading in fibrous membranes      
(wt%)

	0.08
	2

	0.17
	4

	0.26
	6

	0.35
	8

	0.44
	10
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Fig. S1. TGA curve of a) m-FBN/PU fibrous membranes and b) s-FBN/PU fibrous membranes with different filler loading.
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Fig. S2. Schematic illustration of the fabrication and structure of a) s-FBN/PU fibrous membranes and b) PU fibrous membranes.



[image: ]
Fig. S3. a) SEM image of FBN sheets; b) TEM image of FBN and insert is the corresponding FFT image; FTIR spectra of c) m-FBN/PU fibrous membranes and d) s-FBN/PU fibrous membranes with different FBN loading. e) HRTEM image of FBN.
[image: ]
Fig. S4. a) The FTIR spectra and b) XRD pattern of BN and FBN; XRD pattern of c) s-FBN/PU fibrous membranes and d) m-FBN/PU fibrous membranes.
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Fig. S5. The SEM images of the surface of the PU fibrous membranes with different magnification.
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Fig. S6. Visual diagram of water contact angle of a) m-FBN/PU fibrous membranes and b) s-FBN/PU fibrous membranes.
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Fig. S7. a, c) Topography and b, d) their corresponding 3D images of the pure PU fibrous membranes and m-FBN/PU fibrous membranes.
Finite Element Analysis
The finite element simulation software (COMSOL) was applied to explore the effectiveness of the multilayer structure on the heat transfer processes of FBN/PU fibrous membranes.
Geometry and material parameters: The geometric dimension is simplified as cuboids with length, width and height of 10mm×10mm×0.257mm. For the multilayer membranes model, the 1, 3, and 5 layers are FBN/PU filler layer, and the 2 and 4 layers are PU matrix layer.
Tab. S2. The temperature field calculation parameters of FBN/PU fibrous membranes.
	
	m-FBN/PU
fibrous membranes
	s-FBN/PU
fibrous membranes

	λ// (W·m-1·K-1)
	5.78
	3.58

	ρ(g·cm-1)
	0.92
	0.92

	Cp (J·g-1·K-1)
	1.86
	1.80



Numerical simulation boundary conditions: The initial temperature of the model is set to 293.15 K (room temperature). Define the left and bottom boundary as a heat source and set to 373.15 K, while the other boundaries are conFig.d as heat flux heat dissipation conditions, and the heat transfer coefficient with air is set to 5 W·m-1·K-1. Thermal radiation is not taken into account. The computational mesh uses hexahedral scanning mesh, the number of meshes of m-FBN/PU fibrous membranes is 20880 while that of s-FBN/PU fibrous membranes is 5000. The calculation adopts transient analysis, the calculation time is set to 0.001 s, and the calculation time step is 0.00001 s.
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