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Equations

1 Scherrer equation
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Where K is sample shape constant (Cu-target, 0.154 nm), A is X-ray source wavelength,
B is full width at half maximum of the (002) peak, and 0 is the Bragg diffractive angle.

2 Cang¢ado equation
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Where L, is crystalline sizes, and Ay, 1s wavelength (532 nm) of laser in Raman testing.
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Fig. S1. Photograph of (a) GO-1VC, and (b) rGO-1VC-200.




Fig. S2. SEM images of (a) GO, (b) rGO-90, (c) rGO-200, and (d) rGO-500 cross-

sections.

Fig. S3. Photograph of (a) GO and (b) rGO-200.
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Fig. S4. (a) SEM image and (b)the pore size histograms of rGO-0.2VC-200.
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Fig. S5. (a) SEM image and (b) the pore size histograms of rGO-0.5VC-200.
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Fig. S6. (a) SEM image and (b) the pore size histograms of rGO-2VC-200.

13.83+9.23

Pore Size (pm)

Fig. S7. (a) SEM image and (b) the pore size histograms of rGO-3VC-200.
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Fig. S8. (a) Pore diameter distribution curves and (b) mercury injection curves of rGO-

xVC-200.
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Fig. S9. Porosity of rGO-xVC-200.
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Fig. S10. The TG-DTG-DSC analysis of GO and GO-1VC.
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Fig. S11. The TG-DTG analysis of VC.
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Fig. S12. The FT-IR of VC.
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Fig. S13. C 1s XPS spectra of (a) GO and (b) rGO-1VC.

rGO-200

—
1Y)
L=

Intensity (a.u.)

204 202 200 288 286 284 282 280
Binding Energy (eV)

(b)

Intensity (a.u.)

rGO-1VC-200

204 202 290 283 286 284 282 280
Binding Energy (eV)

Fig. S14. C 1s XPS spectra of (a) rGO-200 and (b) rGO-1VC-200.
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Fig. S15. C 1s XPS spectra of rGO-500.
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Fig. S16. O 1s XPS spectra of (a) GO and (b) GO-1VC.
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Fig. S17. O 1s XPS spectra of (a) rGO-200 and (b) rGO-1VC-200.
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Fig. S18. O 1s XPS spectra of rGO-500.
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Fig. S19. (a) SE4 and (b) SEg of rG0O-90, rGO-200, rGO-500, rGO-1VC-90, and rGO-1VC-

200.
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Fig. S20. The average SE values of rGO-1VC-200-C.
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Fig. S21. The average SE values of rGO-1VC-200-P.
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Fig. S22. (a-b) SEM image and the pore size histograms of rGO-1VC-200-P.
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Fig. S23. The average SE values of rGO-1VC-200 and rGO-1000.
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Fig.S24. (a) Pore diameter distribution curves and (b) mercury injection curves of rGO-

500, rGO-1000 and rGO-1VC-200.
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Fig. S25. (a) SE4 and (b) SEg of rGO-xVC-200.

Table S1 Thickness and bulk density of all samples

Samples Thickness (mm) Density (g cm3)
GO 0.080 1.40
rGO-90 0.100 1.27
rGO-200 0.380 0.20
rGO-500 0.400 0.15
GO-1VC 0.141 0.73
rGO-1VC-90 0.212 0.51
rGO-1VC-200 1.346 0.06
rGO-0.2VC-200 0.432 0.14
rGO-0.5VC-200 1.025 0.08
rGO-2VC-200 1.109 0.13

rGO-3VC-200 0.901 0.12




Table S2 Structural values of Raman and XRD spectra.

Samples (zdlg?éz) ((jX))OZ) l(:dvt\al;ge) I(_rﬁm) ofle I(_r?m)
GO 13.74 6.44 0.61 134 1.42 13.54
rGO-90 14.88 5.95 0.85 95 1.56 12.32
rGO-200 20.64 4.30 2.82 29 1.80 10.68
rGO-500 24.90 3.57 0.91 90 1.78 10.80
GO-1vC 16.04 5.52 6.45 12 1.25 15.38
rGO-1VC-90 24.87 3.58 9.02 9 1.49 12.90
rGO-1VC-200  25.62 3.47 4.62 87 1.72 11.18
Table S3 Elemental analysis of all samples
Element content (wt%)
Samples C/O
N C H S o

GO 0 48.09 242 0.58 41.38 1.16

rGO-90 0 64.02 1.48 0.31 40.08 1.60

rGO-200 0 76.69 0.63 0.13 20.72 3.70

rGO-500 0 86.91 0.75 0 11.27 7.71

GO-1VC 0 46.01 3.41 0.17 43.78 1.05

rGO-1VC-90 0 44.90 3.17 0.23 29.02 1.55
rGO-1VC-200 O 73.41 1.61 0 15.10 4.86




Table S4 The electrical conductivity and EMI SE of all samples.

Samples conduetviy SEp SEn SEe SEe
(S em™)
GO - - - - -
rGO-90 0.004 0.42 0.39 0.03 0.34
rGO-200 6.02 18 12 6 87
rGO-500 42.70 36 26 10 237
GO-1vC 10.64 - - - -
rGO-1vVC-90 22.47 13 31 12 85
rGO-1VC-200 60.61 70 60 10 1167
rGO-0.2VC-200 46.90 42 31 11 300
rGO-0.5VC-200 52.66 60 49 11 750
rGO-2VC-200 17.93 61 51 9 469
rGO-3VC-200 17.02 50 40 10 417

Table S5 EMI SE comparison of various shielding materials.

The preparation methods  EMI SE Density SET/p
Number Samples (dB) (g cm?) (dB cm? g') Reference
1 rGO-1VC-200 Chemical reduction without 70 0.06 1167 This work
template (200 °C)
2 MXene/RGO 3D printing followed thermal 79 0.145 483 1
scaffolds annealing at 500 °C
3 TisCoTy MXene Thermal annealing at 500 57.8 2.57 22.59 2
film °C
4 Cs0/CD complex Thermal annealing at 360 53.52 1.914 28 3
°C
5 CNF mat The wet papermaking 52-81 0.13-0.22 370-470 4
method
6 Multilayered Chemical vapor deposition 19.2 1.72 32.98 5
MWNTs (700 °C)
7 CNT film High temperature at 1000 101.4 1.39 72.9 6
°C and acid treament
8 graphene film HI reduction and annealing 130 1.63 79.75 7

at 3000 °C
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Table S6 The EMI shielding performance of various shielding materials in a broad

bandwidth.
Number samples Thickness  Density S-band C-band X-band  Ku-band Reference
P (mm) (gcm?®)  (dB) (dB) (dB) (dB)

1 rGO-1VC-200 1.346 0.06 54 63 70 73 This work

2 SF-EP-CNT4 2 0.61 77 73 68 72 15

3 CF/graphene 2.83 0.0028 - - ~43 ~45 20
aerogels

4 GR:1000 5 0.006 - - 40 22

5 GF@PDMS 45 69.2 - - 36 23

6 Graphene hybrid 0.160 - - - 29 24 24
film

7 rGO composites 2 - ~7 ~10 ~8 ~7 25

8 TPU/G film 0.050 - - ~15 ~18 ~20 26

9 PMMA/CNT 0.57 - - - ~14 ~18 27

10 Graphene foam 0.3 0.06 - - 25 ~27 28

11 NBR/GN 6 - ~46 ~50 ~70 - 29

12 APD MXene- 2 18 - - 65 67 30
based aerogels

13 C-MXene/SA- 0.009 - - - 60 ~62 31
CNTfilms

14 MS-based 2 - - - ~47 ~57 32
hydrogels
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