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S1 Experimental Section
S1.1 Preparation of nanofiber membrane
Polyvinyl alcohol-polyethylene copolymer (Pva-co-PE) and cellulose acetate butyrate (CAB) are uniformly mixed in a mass ratio of 2:8, and then extruded using a twin-screw extruder with a screw diameter of 28 mm and a length-to-diameter ratio of 35 to prepare new-born island fibers. The precursor fibers are extruded using a spinneret with a diameter of 1.8 mm and 12 holes, and spun under the conditions of 200~220°C, 1.5~2.5 MPa, and a winding speed of 1.5 m/s. After removing the sea phase with acetone, nanofibers are obtained, and the process diagram for the preparation of nanofibers is shown in Fig. S1.
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Fig. S1 Schematic diagram of preparation of Pva-co-PE nanofibers
The nanofiber suspension membrane was prepared by using Pva-co-PE nanofibers with a diameter of 100-200 nm. The preparation process of nanofiber is shown in Fig. S1 and the SEM images of the nanofibers are shown in Fig. S2 c, c'. Ti3AlC2 (MAX) powder (98.7%) was obtained from Suzhou Kaifa New Material Technology Co., LTD. (Suzhou, China). Lithium fluoride (LiF), hydrochloric acid (HCl, 33wt.%), potassium hydroxide (KOH), silver nitrate (AgNO3), ethylene glycol (EG), copper chloride dihydrate (CuCl2·2H2O), ferric chloride (FeCl3), sodium bromide (NaBr) and polyvinylpyrrolidone (PVP, Mw=1300000 g/mol) were purchased from Sinopharm Chemical Reagent Co., Ltd. Nylon fabric (JRYS014, hole size: 25 μm×50 μm) provided by Suzhou Jurui textile strength Co., Ltd. The SEM images of the twill structure on the surface of nylon fabric are shown in Fig. S3.
S1.2 Synthesis of Ti3C2Tx MXene
[bookmark: OLE_LINK6]Fig. S4 shows the preparation diagram of Ti3C2Tx MXene. First, 4g LiF was dissolved in a mixture of 60 mL HCl and 20 mL deionized water to make an etching solution. Under magnetic agitation, 2g Ti3AlC2 was added to the prepared etching solution and stirred at 35°C for 48 h. The mixture was centrifuged at 4000 r/min for 5 mins each time, and the product was repeatedly washed with deionized water until the pH was 6. Finally, the supernatant was collected by ultrasound for 30 min and centrifugation at a speed of 3500 r/min for 60 minutes, and a dark green colloidal solution of Ti3C2Tx MXene was obtained.
S1.3 Synthesis of Silver Nanowires
By magnetic stirring, 1.6g amount of PVP was fully dissolved in 100 mL EG in a three-necked flask at 150°C for 4 hours. Subsequently, 4 mL of 20 mM CuCl2·2H2O and 4 mM ferric chloride were added to PVP solution to achieve ultra-high aspect ratio AgNWs. A mixture of 40 mL of 0.70 M AgNO3 and 4 mM sodium bromide was then added to the solution and left for 2 hours at 150°C. After cooling to room temperature, filter acetone and ethanol with inhalation to wash completely. The obtained AgNWs were re-dispersed in deionized water at a concentration of 2.5 mg·mL−1 for future use. The optical photos of silver nanowire solution and microphotograph of the obtained AgNWs are shown in Fig. S2 a and a', respectively.
[bookmark: _Hlk164957652]S1.4 Electromagnetic shielding effectiveness: theory and measurement
The EMI SE was analyzed using a vector network analyzer (Agilent, PNA-N5244A) in the frequency range of 8.2−12.4 GHz. Scattering parameters (S11 and S21) were recorded, and transmission (T), reflection (R), and absorption (A) coefficients were calculated. The total EMI SE (SET) and contributions from reflection (SER), absorption (SEA) and multiple internal reflections (SEM) are calculated as follows:
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EMI SE depends on the dielectric and magnetic properties. At the same time, the EMI SE/t is normalized to eliminate the influence of thickness. In addition, the specific shielding efficiency (SSE) and SSE/t, taking into account density and thickness, are expressed as follows:
                                        (S7)
                                     (S8)
EMI shielding efficiency (%) is obtained by using the following equation:
                          (S9)
S1.5 Optimization model design
[bookmark: _Hlk140416974]A typical square root optimization model (Eq. S10) is used in this work.
                                                          (S10)
The process sequence is executed according to the main effect. The optimal design software Design-Expert 12.0 was used to obtain the final equation (Eq. S11) according to the actual factors.
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S2 Supplementary Tables and Figures
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[bookmark: _Hlk155708528]Fig. S2 a Optical photos of silver nanowire solution and a' microphotograph of the AgNW. b Optical photos of Ti3C2Tx MXene solution. b' SEM image of the multi-layered MXene. b'' TEM images of the Ti3C2Tx MXene after ultrasonic dispersion. c-c' SEM images of the Pva-co-PE nanofibers
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Fig. S3 SEM images of twill structure on nylon fabric surface
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[bookmark: OLE_LINK2]Fig. S4 Synthesis of Ti3C2Tx MXene via the etching and delamination method
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Fig. S5 SEM image of surface morphology of the PMxAg nanofiber composite membranes. a-a'''' PM1.6Ag. b-b'''' PM2.2Ag. c-c'''' PM5.2Ag, and d-d'''' PM7.4Ag
[bookmark: _Hlk164935199][image: ]
Fig. S6 SEM images of surface morphology of the PM5.2Ag nanofiber composite membranes
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Fig. S7 FTIR spectra of the Pva-co-PE membrane
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Fig. S8 a High-resolution XPS spectra of C1s and b O1s for Pva-co-PE membrane[image: ]
Fig. S9 SEM images of cross-section morphologies of the Pva-co-PE and PMxAg nanofiber composite membranes. a-a''' Pva-co-PE. b-b''' PM1.6Ag. c-c''' PM2.2Ag. d-d''' PM5.2Ag. e-e''' PM7.4Ag
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Fig. S10 EDS spectra of the PM2.2Ag nanofiber composite membrane
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[bookmark: _Hlk163054559]Fig. S11 a-e EMI SE of Pva-co-PE and PMxAg nanofiber composite membranes when EM wave incidence from twill surface. f-i EMI SE of PMxAg nanofiber composite membrane when EM wave incidence from non-twill surface. j EMI STA and EMI STR of PMxAg nanofiber composite membranes when EM wave incidence from twill surface. k STA and STR of PMxAg nanofiber composite membranes when EM wave incidence from non-twill surface. l Comparison of the reflectance ratios of the EM wave at different incidence planes
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Fig. S12 PMxAg nanofiber composite membrane materials prepared by different pumping pressure: a 20 kPa. b 40 kPa. c 60 kPa. d 80 kPa. e 100 kPa. f 120 kPa


[image: ]
Fig. S13 Circuit diagram of a Tesla coil device


Table S1 Performance comparison of PMxAg nanofiber membranes with previous reported EMI shielding materials
	EMI shielding materials
	Filling
Content (wt%)
	Thickness
(μm)
	Density
(g·cm-3)
	EMI SE
(dB)
	EMI SSE
(dB·cm−1)
	EMI SSE/t
(dB·cm2·g−1)
	Ref.
	

	Pva-co-PE
	0
	361.1
	0.205
	/
	/
	/
	This work
	

	PM1.6Ag
	1.6
	93.6
	0.220
	45.8
	4893.2
	22241.6
	
	

	PM2.2Ag
	2.2
	164.5
	0.239
	78.9
	4796.3
	20068.2
	
	

	PM5.2Ag
	5.2
	193.8
	0.245
	93.5
	4824.5
	19691.8
	
	

	PM7.4Ag
	7.4
	264.7
	0.253
	103.9
	3925.2
	15514.6
	
	

	MXene/AgNWs/PVDF
	15
	300
	0.79
	25.9
	863.3
	1091
	 [S1]
	

	FA-MXene/CNF
	30.5
	120
	/
	63.9
	5325
	/
	 [S2]
	

	MXene/CNF film
	50
	167
	1.13
	25
	1497.0
	884
	 [S3]
	

	MXene/PLA
	/
	150
	/
	55.4
	3693
	/
	 [S4]
	

	MXene/CNF
	26
	105
	[bookmark: OLE_LINK3]/
	39
	3714
	/
	 [S5]
	

	MXene/AgNWs film
	20
	120
	1091
	54.0
	4500
	/
	 [S6]
	

	MXene/FeCo/CNF
	55
	340
	/
	58
	1706
	/
	 [S7]
	

	MXene/BC
	50
	116
	/
	43.7
	3767
	/
	 [S8]
	

	MXene/Ni/PVDF
	20
	100
	/
	19.5
	1950
	/
	 [S9]
	

	Ti3C2Tx/Wax
	/
	800
	2.03
	70
	875
	431
	[S10]
	

	Ti3C2Tx/PVA
	0.15
	5000
	0.011
	28
	56
	5136
	[S11]
	

	MXene
	100
	11
	0.001
	68
	28.4
	25863
	[S12]
	

	Graphene oxide/Fe3O4 paper
	50
	300
	0.78
	24
	800
	1025.6
	[S13]
	

	LPGF
	100
	200
	0.075
	43.8
	2190
	29178
	[S14]
	

	PPGF
	100
	200
	0.078
	22
	1100.0
	14103
	[S14]
	

	Ni@graphene/PVDF
	20
	700
	/
	51.4
	734
	/
	[S15]
	

	RGO/PEI
	1.38
	2300
	0.23
	13
	43.3
	188
	[S16]
	

	RGO/PU
	4.7
	60000
	6.01
	57.7
	1923
	320
	[S17]
	

	RGO/PS
	3.47
	2500
	0.25
	45.1
	41.9
	167.5
	[S18]
	

	RGO/PDMS
	0.36
	1000
	0.1
	20
	333.3
	3333
	[S19]
	

	RGO/WPU
	5
	1000
	/
	34
	33.8
	338
	[S20]
	

	RGO/Fe3O4
	3.4
	1800
	/
	13
	8.9
	49.5
	[S21]
	

	RGO-γ-Fe2O3
	2.3
	360
	/
	20.3
	15
	416.7
	[S22]
	

	RGO
	18.8
	/
	/
	34.2
	28.5
	118.75
	[S23]
	

	Graphene film
	50
	10
	1.49
	43.8
	43800
	29396
	[S24]
	

	Graphene film
	/
	3.9
	2.25
	27.8
	722078
	320923
	[S25]
	

	RGO/PMMA
	1.8
	4000
	0.79
	19
	47.4
	60
	[S26]
	

	Carbon nanotube/AgNWs/cellulose paper
	6.07
	160
	0.51
	23.8
	1487.5
	2916.7
	[S27]
	

	MWCNT/WPU
	76.2
	100
	0.04
	21.1
	211
	5140
	[S28]
	

	MWCNT/WPU
	76
	320
	0.45
	49
	1531
	3408
	[S29]
	

	MWCNT/SWCNT films
	30
	130
	0.8
	65
	500
	625
	[S30]
	

	MWCNT/WPU
	7.2
	4500
	0.126
	50
	111.1
	881.8
	[S28]
	

	MWCNT/PLLA
	1.47
	2500
	0.299
	23
	92
	306.7
	[S31]
	

	CNT/PS
	3.6
	120
	0.12
	18.5
	33
	275
	[S32]
	

	CNWs@G
	4.6
	1600
	0.159
	36
	370.7
	2317
	[S33]
	

	MWCNTs/Epoxy
	1.34
	2000
	0.2
	40
	20.1
	100.5
	[S34]
	

	CNTs/PC
	5
	1850
	0.185
	25
	20.8
	112.6
	[S35]
	

	CNTs/PP
	7.5
	1000
	0.1
	35
	37.2
	372
	[S36]
	

	SWCNTs/Pani
	15.5
	2400
	0.24
	31.5
	24.2
	100.8
	[S23]
	

	CNT/MLGEP
	/
	1600
	0.0089
	47
	293.8
	32375
	[S37]
	

	CNT/sponge
	/
	2400
	0.02
	22
	91.7
	4583
	[S38]
	

	MWCNT/CNF
	/
	150
	0.77
	46.4
	3093.3
	4017.3
	[S39]
	

	AgNWs/calcium alginate/PU film
	10
	330
	0.174
	31.3
	948.5
	5451.1
	[S40]
	

	AgNWs/PI
	4.5
	5000
	0.029
	35
	70
	2416
	[S41]
	

	AgNWs/PANI
	14
	13
	/
	48
	36923
	/
	[S42]
	

	AgNWs/cellulose papers
	0.53
	160
	0.53
	48.6
	3038
	5585
	[S43]
	

	Ag/Carbon fibers
	9
	2500
	/
	38
	/
	/
	[S44]
	

	AgNWs/PS
	/
	800
	/
	33
	/
	/
	[S41]
	

	AgNWs/Epoxy
	/
	40
	/
	35
	/
	/
	[S45]
	

	AgNWs/Epoxy
	/
	13
	/
	50
	/
	/
	[S42]
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Fig. S14 SEM images of the microstructure of PM7.4Ag nanofiber composite membrane after combustion
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Fig. S15 Water contact angle on the twill surface of the PM7.4Ag composite membrane after different bending times
[bookmark: _Hlk164951737][image: ]
[bookmark: _Hlk164951425][bookmark: OLE_LINK5][bookmark: OLE_LINK9]Fig. S16 SEM images and water contact angle pictures of the PM7.4Ag composite membrane subjected to different compressive stresses, (a, a', a'') 2.5 MPa, (b, b', b'') 5.0 MPa, and (c, c', c'') 10.0 MPa
[bookmark: _Hlk164955247][image: ]
Fig. S17 Stability diagram of the PMxAg skeleton structure
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