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Fig S1. Digital photos of a printed letter “B” with 15 layers. b Top- and side-views of printed 

patterns of “Chinese knot” and a “pentagram”. c Printing process for a wood-piled frame. 
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Fig S2. a XRD patterns of MAX and few-layered Ti3C2Tx MXene. b TEM image of MXene. c 

Histogram of lateral sizes of MXene sheets on the basis of TEM images of diluted MXene 

suspension. d AFM image of MXene sheets. 

 

Fig S3. a Shear viscosity of pure MX ink with a MXene content of 9 wt%, MA1 ink, MA2 ink, 

and MA3 ink. b The addition of AlOOH nanoparticles increases the storage modulus (G') and 

loss modulus (G'') greatly. c Plots of storage modulus (G') and loss modulus (G'') of MA1, MA2, 

MA3 inks as a function of shear stress. 
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Fig S4. SEM images of an MA architecture without crosslinking. a Cross-sectional view of the 

fracture surface of filaments. b High-magnification SEM image of a filament. c, d Detailed 

microstructure of the MA frame without crosslinking. 

 

Fig S5. SEM images Cross-sectional of a1, a2 MG1, b1, b2 MG2, c1, c2 MG3 frames and side 

view of a3 MG1, b3 MG2, c3 MG3 frames. 
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Fig S6. a MA3 frame is immersed in water. b MA3 frame is immersed in 0.1 M HCl solution. 

c MA3 frame is immersed in 0.5 M AlCl3 solution. d MA3 frame is immersed in 0.5 M AlCl3/0.1 

M HCl solution. e Corresponding samples after the immersion treatments and washing with 

water. 
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Fig S7. a Zeta potentials of HCl/AlCl3 solution, AlOOH suspension, and MXene suspension. b 

XPS spectra of MXene, MA3, and MG3. c Al 2p curves of MXene, MA3, and MG3. 

 

Fig S8 a XRD patterns of AlOOH, MA2 and MA3. b XRD patterns of MXene, MG1, MG2 

and MG3. c XPS spectra of MG1, MG2 and MG3. d Raman spectra of MXene, MG1, MG2 

and MG3. 

 

Fig S9. a Stable MG3 frame (6.8 mg) sustains a weight of 20 g. b Light MG frame floats on 

water, and there is no obvious structural change after ultrasonication at 240 W for 2 min. 
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Fig S10. Compression stress-strain curves of a MA1 and MG1, b MA2 and MG3 and c MG3 

and MA3. d The digital photographs of MA and MG frames during compressing tests.  

 

Fig S11. a Facility and b schematic of an electromagnetic wave induction experiment. Base on 

the electromagnetic induction principle, the induction cooker provides a high-frequency 

alternating magnetic field, which could generate eddy currents in the stainless-steel plate. The 

magnetic field generated by the change of eddy currents passes through the conductive MXene 

printed circuit, resulting in the transmission of electrons between MXene sheets. Thus, current 

can be formed inside the printed MXene filaments to lighten a LED bulb. 
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Fig S12. Color change of thermochromic MG3 under irradiation for different times in a 

microwave oven with a working frequency of 2.45 GHz. 

 

Fig S13. a UV−vis spectra of t-PDMS under different temperatures. b Temperature-time curve 

of MG3 at a constant voltage of 1 V. 
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The calculation of colorimetric response (CR) value:  

CR = (PB0 - PBf) / PB0×100 % 

PB = A645 nm / (A645 nm + A548 nm)  

The subscripts 0 and f represent the initial and final states of t-PDMS; A represents the 

absorption peaks of UV-vis spectra at 645 nm and 548 nm. 

Table S1. The components of MA inks. 

Ink 

names 

The solid contents of 

MXene (wt%) 

The solid contents of 

AlOOH (wt%) 

The total solid contents of 

MA inks (wt%) 

MA1 15 1 16 

MA2 10 1 11 

MA3 9 2 11 

 

Table S2. The preparation parameters of frames and their densities. 

Samples Gelation  Spacing between Filaments  

(mm) 

Bulk density  

(mg cm-3) 

MA3 No 1.0  96.3 ± 13.2 

MA2 No 1.0 97.8 ± 4.2 

MA1 No 1.0 115.3 ± 0.5 

MG3 Yes 1.0 72.4 ± 3.3 

MG2 Yes 1.0 83.6 ± 7.3 

MG1 Yes 0.5 162.4 ± 6.8 

MG1 Yes 1.0 104.6 ± 1.8 

MG1 Yes 1.5 89.4 ± 5.0 
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Table S3. Preparation methods and EMI shielding performance of typical 3D materials 

Materials Methods 

Electrical 

conductivity 

(S/m) 

EMI SE 

[8.2~12.4 

GHz] (dB) 

Thickness 

(mm) 

Density 

(g/cm3) 

SE/d 

(dB/mm) 

SSE/t 

(dB/cm2.g) 
Ref. 

MXene aerogel A 2200 75 —— 0.02 —— ——  [S1] 

MXene/SA 

aerogel 
A 2211 70.5 2 0.021 35.25 16785.7  [S2] 

MXene aerogels B —— 48.5 1 0.0055 48.50 88182.0  [S3] 

MXene/graphene 

foam 
C 1250 50.7 3 0.0072 16.9 23472.2  [S4] 

Cu nanowires/ 

graphene 
C 2083 52.5 9.5 0.0165 5.53 3349.3  [S5] 

SiC foam D 23 24.2 3 0.87 8.07 92.7  [S6] 

Carbon Foam D 240 51.2 2 0.154 25.60 1662.3  [S7] 

CNT/PLA FDM 20 67.5 2.0 —— 33.8 ——  [S8] 

CNT/PLA FDM 5000 30 0.7 0.4 42.9 214.3  [S9] 

Ag @ CNF/ 

PLA 
FDM 2.1 × 105 46 ~0.35 ∼2 131.43 657.1 [S10] 

Liquid 

metal/elastomer 
DIW 

~ 3.4 ×106 

(EGaIn) 
82 9.5 

~ 6.4 

(EGaIn) 
8.63 —— [S11] 

Polyethylene/ 

graphene 
FDM —— 29 2.05 0.44 2.05 318.0 [S12] 

MG1-0.5 mm# DIW 5323 81.8 1.34 0.162 61.04 3768.2 

This 

work 

MG1-1.0 mm# DIW 5323 71.5 1.35 0.105 52.96 5044.1 

MG1-1.5 mm# DIW 5323 62.7 1.38 0.089 45.43 5105.0 

MG1## DIW 5323 76.2 2 0.105 38.10 3628.6 

MG2## DIW 4428 62.4 2 0.084 31.20 3714.3 

MG3## DIW 4119 43.5 2 0.072 21.75 3020.8 

A: Directional freeze-casting; B: Bidirectional freeze-casting; C: freeze-casting; D: Template-

based method; # These MG frames are 4 layers with different filament spacings; ## These MG 

frames are 6 layers with the filament spacing of 1mm. 
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