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Fig. S1. (a) The viscosity and (b) storage modulus (G') and loss modulus (G'') of GO suspension 

and GO microgel with a GO content of 2.5 wt%.

Fig. S2. The digital photos of printed scaffolds (a) loaded and (b) unloaded with 1kg.

Fig. S3. The digital photos of printed patterns of (a) letters “BUCT” and “EMI” for 4 layers, 

(b) the different periodic structures of frame structure, curved concave polygon structure, four 

tangential antichiral structure and concave hexagon structure, the scale of the digital photos is 

1 cm.
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Fig. S4. The characteristic of MXene nanosheets. (a) XRD patterns of MAX and few-layered 

Ti3C2Tx MXene, (b) the histogram of lateral sizes of MXene flakes based on SEM images of 

diluted MXene suspension. (c) TEM image and (d) AFM image of MXene flakes. 

The characteristic peaks (104) and (105) of Ti3AlC2 almost disappear, and the significantly 

strengthened peak (002) shifts from 9.5o to 5.9o, corresponding to the layer spacing increasing 

from 9.2 Å to 15.2 Å (Figure S4a). 

Fig. S5. The characteristic of GO nanosheets. (a) TEM image of GO, (b) AFM image of GO 

sheets, (c) histogram of lateral sizes of GO sheets on the basis of SEM images of diluted GO 

suspension.
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Fig. S6. (a) Photographs of the MXene/GO ink extruded from the needle and free-standing on 

the substrate. The values of (b) shear viscosity and (c) the elastic modulus (G') and (d) yield 

stress of the MXene/GO ink with different MXene contents.

Fig. S7. The (a) F 1s and (b)Ti 2p spectra of MXene and M7G3-500.
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Fig. S8. (a) The photograph and SEM images in the top view of the MXene/RGO scaffolds 

with different cell geometries: (b) square, (c) triangle, (d) hexagon.

Fig. S9. The SEM images of M7G3-500 with filament spacings of: (a) 0.9 mm, (b) 1.2 mm, (c) 

1.5 mm, (d) 1.8 mm.
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Fig. S10. The SEM images in the cross‑sectional view of (a, b) M1G1, (c, d) M1G1-80, (e, f) 

M1G1-500.

Fig. S11. The SEM images in cross‑sectional view of (a) M1G9-500, (b) M3G7-500, (c) M1G1-

50, (d) M7G3-500.



S7

Fig. S12. The densities of MXene/RGO filaments with different MXene contents.

Fig. S13. The EMI SE values of the MXene/RGO scaffolds versus the MXene contents and the 

number of printed layers.

Fig. S14. The EMI SE values of M7G3-500 with different filament spacings in X-band.
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Fig. S15. The EMI SE values of M7G3-500 with different filament spacings in X-band, Ku-

band, and K-band.

Fig. S16. Schematic and SEM images show the straight-through and staggered structure for 

M7G3-500.

Fig. S17. (a) Compressive stress-strain curves, (b) Young’s modulus and densities, and (c) the 
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maximum stresses and energy loss coefficients of M1G9-500 with the different filament 

spacings of 0.9 mm, 1.2 mm and 2 mm at 70% compression. 

Fig. S18. The cyclic compression performance of M1G9-500 at 90% strain for 10 cycles.

Fig. S19. The photographs of impact process of the MXene/RGO scaffold: (a) before and (b) 

after impacted by a steel ball (0.8 g). In the impact process, the LEDs maintain the similar 

brightness, indicating the robust structure with the anti-impacting protection property.

Table S1. The ink constituent of the printable MXene/GO ink.

Samples
MXene 
mass
(mg)

GO 
mass 
(mg)

AA mass
(mg)

MXene-10%
Mass (g)

GO-2.5%
Mass (g)

Filler content
(%)

M1G9 10 90 180 0.1 3.6 2.7
M3G7 30 70 140 0.3 2.8 3.2
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M1G1 50 50 100 0.5 2.5 4.0
M7G3 70 30 60 0.7 1.2 5.3

Table S2. Preparation methods and EMI shielding performance of typical 3D printed materials 

in 8.2-12.4 GHz.

Materials Method

Electrical

conductivity

(S/m)

EMI SE

 (dB)

Thickness 

(mm)

Density

(g/cm3)

SE/t

(dB/mm)

SSE/t

(dB cm2.g-1)
Ref

CNT/CB/

ABS
FDM 1 16 2 / 8 / 1

PLA/

graphene
FDM 4 16 1.2 / 13.3 / 2

CNT/PLA   FDM 20 67.5 2.0 / 33.8 / 3

CNT/PLA    FDM 5000 30 0.7 0.4 42.9 214.3 4

Ag @ CNF/

PLA
FDM 2.1 × 105 46 ~0.7 ∼2 65.7 328.6 5

PE/

graphene
FDM / 29 2.05 0.44 2.05 318.0 6

PLA/GNPs/CN

Ts
FDM 82 36.8 2 / 18.4 / 7

PVA/GNP FDM 3.6 31.7 2.43 / 13.0 / 8

PLA/GNP FDM 30 34.7 2 / 17.4 9

Fe3O4 

/GMFs/HPC
FFF 580 57.19 1.05 / 54.5 / 10

Liquid metal/

elastomer
DIW

~ 3.4 ×106

(EGaIn)
82 9.5

~ 6.4

(EGaIn)
8.63 / 11

CNT/CS DIW 4.1 25.0 3 0.072 8.3 1157.4 12

Graphene/

PDMS
DIW 50 45 4.8 / 9.4 / 13

MG frame DIW 5323    76.2 2 0.105 38.10 3628.6 14

MXene/PEO DIW / 23 0.101 / 227.7 / 15

MXene/PEDOT

:PSS
DIW 1525.8 51.7 0.295 / 175.3 / 16

73 37.0 1.2 0.016 30.8 19270.8

357 47.4 1.2 0.029 39.5 13620.7

771 57.5 1.2 0.033 47.9 14520.2

MXene/RGO 

scaffold
DIW

1013 62.5 1.4  0.038 44.6 11748.1

This 

work
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1013 68.8 2.2 0.043 31.3 7272.7

1013 79.3 2.7 0.051 29.4 5758.9

Table S3. The EMI shielding performance of the MXene/RGO scaffolds.

(A)The effect of filament spacings in X-band, Ku-band, and K-band

Spacing (mm) Frequency (GHz) Thickness (mm)  EMI SE (dB)

1.2 1.36 62.5
1.5 1.35 55.1
1.8

8.2-12.4
1.30 45.6

1.2 1.23 66.5
1.5 1.21 57.4
1.8

12.4-18
1.23 48.3

1.2 1.20 68.3
1.5 1.29 59.0
1.8

18-26.5
1.22 49.1

(B) The effect of stacking styles

Samples Thickness (mm) EMI SE (dB)

4L 1.36 62.5
S-4L 1.42 67.7
S-6L 2.01 75.7
S-8L 2.63 80.5

(C) The effect of Zigzag structure 

Samples Thickness (mm) EMI SE (dB)

Z3 2.96 65.9
Z5 2.32 71.2
Z8 2.11 82.0

Table S4. The summary mechanical performance of the MXene/RGO scaffolds with different 

MXene content at 50% compression. 

MXene 
content (%)

Density
(mg/cm3)

Young’s modulus 
(MPa)

Maximum strength
(kPa)

Plastic 
deformation (%)

10 24.7 0.463 214.3 0.5
30 37.9 0.636 358.6 3.1
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50 44.0 1.002 414.2 29.4
70 52.4 3.423 430.8 35.9

Table S5. The survey of the ink composition and mechanical performance of 3D printed 

materials.

Ink composition
Density

(mg/cm3)
Compressive 

strain (%)

Maximum 
Strength

(kPa)
Cycles

Stress 
retention 

(%)
Ref

GO + Urea 47 30 15 5 95 17

GO + CaCl2 10 80 90 10 75.3 18

GO + resin 43.8 / / / / 19

GO + CNT+ 
Ni(OH)2

132.5 60 156.7 10 79.9 20

GO 10 50 83.6 10 70.6 21

GO + Silica 53 50 1194 10 37.5 22

MXene 15.69 10 0.98 50 88.8 23

MXene + NiCoP / / / / / 24

MXene + ZnSO4 / / / / / 25

MXene+ GO+CNT / / / / / 26

MXene 21.3 / / / / 27

MXene + GO 24.7 90 646.8 10 80.1
This 
work
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