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[bookmark: _Hlk188028439]Fig. S1 a SEM image of Ti3AlC2 MAX phase. b SEM image of etching phase Ti3C2Tx. c SEM image of Ti3C2Tx. d Preparation of MXene Ti3C2Tx. e XRD patterns of Ti3AlC2 and Ti3C2Tx.
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[bookmark: _Hlk188028415]Fig. S2 DLS size distribution diagrams of a MXene dispersion, and b GO dispersion.
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[bookmark: _Hlk178869842]Fig. S3 FTIR spectra of ODA, GO, MXene, and aerogels.
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Fig. S4 Digital photos of contracting a pendent drop of an aqueous MXene suspension (10 mg mL-1) in the ODA/toluene solution (10 mg mL-1).
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Fig. S5 SEM images of a-d M2G1 aerogel, e-h M1G1 aerogel, and i-l M1G2 aerogel.
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Fig. S6 Pore sizes of MXene aerogel, and M1G2 aerogel.
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Fig. S7 Conductivities of a MXene aerogel, b MG2 aerogel, c MG1 aerogel, d MG0.5 aerogel, and e MG0.3 aerogel. f Thicknesses of aerogels with different printed layers.
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[bookmark: _Hlk188028276][bookmark: _Hlk188028288]Fig. S8 Plots of a real permittivity, b imaginary permittivity, c tangent loss, and d impedance matching of MXene, M2G1, M1G1, M1G2, and M1G3 aerogels.
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[bookmark: _Hlk188028188][bookmark: _Hlk188028217]Fig. S9 Plots of average absorption coefficient (A) and reflection coefficient (R) of MG8L-MXene8L aerogels with different GO contents in the X-band.
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Fig. S10 Plots of a A and R, and b EMI SE of M1G2-MXene4L aerogels with different thicknesses of MG layers. Plots of c A and R, and d EMI SE of M1G2-MXene8L aerogels with different thicknesses of MG layers.
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Fig. S11 Average A and R values of copper foil and aluminum foil in the X-band, and average A and R values of M1G2 8L-MXene6L-Cu and M1G2 8L-MXene6L-Al in the X-band.
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Fig. S12 a Plots of SER, SEA, and SET of MXene-Al and MG-Al in the X-band. b Plots of A and R of MXene-Al and MG-Al in the X-band.
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[bookmark: _Hlk169202990]Fig. S13 a Schematic diagram of electromagnetic wave incident direction of MXene6L-M1G2 8L-Al aerogel. Plots of b A and R, and c average EMI SE of MXene6L-M1G2 8L-Al in the X-band.

[image: ]
[bookmark: _Hlk188028771]Fig. S14 Simulation curves of A and R of M1G2-MXene with different thickness of M1G2 layer in 8.2-40 GHz band. Simulation curves of A and R of a M1G2 4L-MXene6L, b M1G2 6L-MXene6L, c M1G2 8L-MXene6L, and d M1G2 10L-MXene6L.
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Fig. S15 A and R values of MG-MXene aerogels in different bands.
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[bookmark: _Hlk188028332]Fig. S16 a Simulated electric field distribution and b cross-section at the dotted line for M1G2-MXene dense structure. Simulation curves of R and A of c M1G2 dense layer, d MXene dense layer, and e M1G2-MXene dense structure.
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Fig. S17 Electric field simulation distributions of a straight pore structure and b spherical pore structure.
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Fig. S18 Simulated electric field distributions of a straight pore structure and b spherical pore structure.
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Fig. S19 a Simulated electric field distribution of a2 the vertical dashed plane of MG-MXene straight pore structure. b Simulated electric field distribution of b2 the vertical dashed plane of MG-MXene spherical pore structure.
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Fig. S20 a Simulated electric field distribution of a3 the vertical dashed plane of MG-MXene straight pore structure. b Simulated electric field distribution of b3 the vertical dashed plane of MG-MXene spherical pore structure.
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Fig. S21 a Simulated electric field distribution for a4 the vertical dashed plane of MG-MXene straight pore structure. b Simulated electric field distribution for b4 the vertical dashed plane of MG-MXene spherical pore structure.
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Fig. S22 Plots of a A and R, and b EMI SE of the M1G2-MXene aerogel prepared by random freezing. Plots of c A and R, and d Plots of EMI SE of the M1G2-MXene aerogel prepared by directional-freezing.
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[bookmark: _Hlk188028363]Fig. S23 Solar-thermal energy conversion curves of the MG-MXene aerogel at different solar light power densities.
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[bookmark: _Hlk188028380]Fig. S24 Top surface temperatures of the MG-MXene aerogel placing on a heating platform of 80 and 100 °C.



[bookmark: _Hlk188050249]Table S1 Compositions of 3D printing aerogels.
	Samples
	Components, Concentration (mg mL-1), and Ratios

	MXene
	MXene (15 mg mL-1), 1

	M2G1
	MXene (15 mg mL-1)/GO (7.5 mg mL-1), 2/1

	M1G1
	MXene (15 mg mL-1)/GO (7.5 mg mL-1), 1/1

	M1G2
	MXene (15 mg mL-1)/GO (7.5 mg mL-1), 1/2

	M1G3
	MXene (15 mg mL-1)/GO (7.5 mg mL-1), 1/3



[bookmark: _Hlk143010227][bookmark: _Hlk188050289]Table S2 Comparison of EMI shielding performances of 3D printing aerogels
	Samples
	Density
(mg cm-3)
	Thickness
(mm)
	EMI SE
(dB)
	A
	Band
	Refs.

	[bookmark: _Hlk143156919]M1G2 8L-MXene6L
	11.83
	5.6
	23.2
	0.95
	X-band
	This work

	
	
	
	43.7
	0.95
	Ka-band
	This work

	M1G2 6L-MXene6L
	11.60
	4.8
	24.9
	0.95
	Ku-band
	This work

	M1G2 4L-MXene6L
	11.76
	4.0
	32.1
	0.92
	K-band
	This work

	M1G2 3-MXene2
	10.00
	5.0
	18.4
	0.95
	X-band
	This work

	M1G2 8L-MXene6L-Cu
	/
	5.6
	100.7
	0.95
	X-band
	This work

	M1G2 8L-MXene6L-Al
	/
	5.6
	106.1
	0.95
	X-band
	This work

	MXene/CNT/PI aerogel
	152.00
	5
	68.2
	0.77
	X-band
	[S1]

	PLA/Ag
	262.00
	1.5
	110
	0.79
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]X-band
	[S2]

	rGO@Fe3O4/T-ZnO /Ag/WPU
	/
	0.5
	87.2
	0.61
	X-band
	[S3]

	PI/graphene aerogel
	83.96
	2.5
	28.8
	0.63
	X-band
	[S4]

	NG@Fe3O4
/PEDOT:PSS
	~100.00
	5.0
	54.0
	0.59
	12.4 GHz
	[S5]

	M6-FC2
	10.00
	2
	32.5
	0.69
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]X-band
	[S6]

	CNT/RGO foam
	57.20
	2
	31.2
	0.26
	X-band
	[S7]

	AgNW/PDMS aerogel
	6.20
	2
	70.5
	0.02
	X-band
	[S8]

	G@Fe3O4/PEI aerogel
	433.73
	2.5
	18.2
	0.89
	X-band
	[S9]
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