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Supplementary Equations, Tables and Figures
Equations:	

                                                                                  (Eq. S1)


[bookmark: _Hlk165751397]                                               (Eq. S2)                                                                (Eq. S3)
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[bookmark: _Hlk165751477][bookmark: _Hlk165109723][bookmark: _Hlk165754466]where d, f, c, , , Z0, Zin, , , , , ,  and  represent the thickness of sample, frequency of EMW, velocity of light, complex permittivity, complex permeability, impedance of air, characteristic impedance of material, relative dielectric permittivity at the high frequency limit, static permittivity, the vacuum dielectric constant, angular frequency, conductivity, relaxation time and attenuation constant, respectively.
Table S1 EM parameters and performances for R2/CF-600 and R2/CF-700 with different filling ratios of 15 wt%, 20 wt% and 25 wt%
	EM parameters & 
                Performances
Samples
	

	

	RLmin/dB 
dm/mm
	EAB/GHz
dm/mm

	R2/CF-600-15 wt%
	5.420-3.519
	2.123-0.948
	-33.06
7.35
	4.8
7.47

	R2/CF-600-20 wt%
	6.516-3.966
	2.812-1.148
	-20.29
9.76
	5.2 
7.15

	R2/CF-600-25 wt%
	8.466-4.463
	4.642-1.729
	-65.67
4.92
	5.4 
2.48

	R2/CF-700-15 wt%
	11.904-7.321
	5.987-3.142
	-52.05
3.32
	5.0 
1.85

	R2/CF-700-20 wt%
	19.347-10.318
	13.453-6.037
	-14.80
1.47
	4.2 
1.47

	R2/CF-700-25 wt%
	29.040-12.758
	29.296-9.797
	-8.87
1.12
	0.0 
0.00


Table S2 Alternative conductivity for CFs and R2/CF
	Samples
	CFs
	R2/CF

	

	0.17877225492878
	0.65069017381954


Table S3 Contrastive table about performances of designed RGO/CFs with the recently reported representative carbon-based absorbers
	Sample
	RLmin (dB )
	dm (mm)
	EAB (GHz)
	dm (mm)
	filling ratio (wt%)
	References

	α-Fe2O3@CMTs 
	-84.01
	3.19
	7.17
	2.65
	50
	[S1]

	NbS2/rGO 
	-55.00
	2.30
	6.40
	2.60
	40
	[S2]

	MXene/MWCNTs@C-Co 
	-70.70
	2.04
	5.67
	2.04
	15
	[S3]

	Fe3O4-Fe@CNFs/Al-Fe3O4-Fe
	-59.30
	4.30
	5.60
	2.20
	30
	[S4]

	N-doped hollow carbon spheres@NiO/Ni
	-44.04
	2.00
	4.38
	1.70
	12
	[S5]

	hollow SiC/C 
	-60.80
	2.70
	5.10
	1.80
	35
	[S6]

	FCMT/CuCo2S4/PAN
	-56.61
	1.75
	5.54
	1.75
	50
	[S7]

	R4/CF
	-27.81
	1.73
	6.00
	2.04
	25
	This work

	R2/CF
	-50.58
	2.50
	6.20
	2.27
	25
	This work
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[bookmark: OLE_LINK2][bookmark: _Hlk165751178] Fig. S1 High resolution XPS spectra of C 1s and N 1s for a, b R4/CF and c, d R6/CF
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Fig. S2 a, b SEM images of CGFs, c SEM and d TEM images of GO
[image: ]
Fig. S3 EAB and dm curves for CFs with a 25 wt% filling ratio
[image: ]
[bookmark: _Hlk165751984]Fig. S4 a EM parameter and b EMW absorption performance of GO with the filling ratio of 25 wt%
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Fig. S5 Attenuation constant curves of CFs and 2D/3D RGO/CFs at 25 wt% filling ratio

[bookmark: _Hlk165754203][image: ]
Fig. S6 Comparison results between the experimental dm values and theoretical curves for a CFs and b R2/CF
[bookmark: _Hlk165752409][image: ]
[bookmark: _Hlk165217543]Fig. S7 High resolution XPS spectra of C 1s and N 1s for a, b R2/CF-600 and c, d R2/CF-700


[bookmark: _Hlk165754018][image: ]
Fig. S8 Cole-Cole curves of a CFs and b-d RGO/CFs with filling ratio of 25 wt%
[bookmark: _Hlk165750323][image: ]
Fig. S9 Water contact angle of R2/CF sample
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