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Fig. S1. FTIR spectra of original MF and NaOH-treated MF.
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Fig. S2. XRD patterns of MF and ZIF-67@MF.
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Fig. S3. SEM images of (a&b) Co-NC@CF-600.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK5][bookmark: OLE_LINK4]Fig. S4. A magnification of magnetic hysteresis loops of Co-NC@CF-600, Co-NC@CF-700, Co-NC@CF-800 and Co-NC@CF-900.
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[bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: _Hlk131518092]Fig. S5. N2 adsorption-desorption isotherms of (a) Co-NC@CF-600, (b) Co-NC@CF-700, (c) Co-NC@CF-800 and (d) Co-NC@CF-900.
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Fig.e S6. 3D and 2D reflection loss plots with different thickness of Co-NC@CF-600 at 5 wt.% filler loading.
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Fig. S7. 3D and 2D reflection loss plots with different thickness of Co-NC@CF-800 (a&c) at 10 wt.% filler loading and (b&d) 15 wt.% filler loading.
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[bookmark: _Hlk110784804]Fig. S8. (a) The complex permittivity and (b) complex permeability of Co-NC@CF-600.
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Fig. S9. (a, b&c) The complex permittivity and (d, e&f) complex permeability of Co-NC@CF-800 at different filler loading.



Table S1. Comparison of EMW properties of various CNTs-based composite absorbers.
	Sample
	Matching thickness (mm)
	Filler loading (wt.%)
	RLmin (dB)
	EABmax (GHz)
	SRLl
	SRLlt
	Ref.

	Ni3ZnC0.7/CNT/NPC
	2.58
	30
	−66.6
	7.04
	2.22
	0.86
	[1]

	CoO@Co€PGN/CNTs
	3.4
	15
	−63.39
	6.5
	4.23
	1.24
	[2]

	TiO2@C-Ni/CNTs
	1.8
	15
	−32.3
	5.5
	2.15
	1.20
	[3]

	Co/CNTs-MXene@CF
	2.52
	10
	−61.41
	5.04
	6.14
	2.44
	[4]

	CoFe@N-CNT/rGO
	2.0
	20
	−33.2
	3.8
	1.66
	0.83
	[5]

	Co-N-C/CNTsHS
	2.5
	8
	−60.2
	5.1
	7.53
	3.01
	[6]

	CNTs/Ni
	2
	30
	−56.3
	4.3
	1.88
	0.94
	[7]

	Co/MnO/CNTs
	2.65
	35
	−58.0
	5.36
	1.66
	0.63
	[8]

	Mo2N@CoFe@C/CNT
	2
	20
	−53.5
	5.0
	2.68
	1.34
	[9]

	CNT/Ni@N-C
	2.5
	30
	−55.1
	11.2
	1.84
	0.73
	[10]

	MXene-CNTs/Ni
	2.4
	30
	−56.4
	3.95
	1.88
	0.78
	[11]

	MXene/C-CNTs
	2.7
	30
	−45
	4.9
	1.50
	0.56
	[12]

	WS2-NS/CNTs
	1.95
	40
	−51.6
	5.4
	1.29
	0.66
	[13]

	Fe3O4/CNTs
	1.68
	50
	−59.2
	∕
	1.18
	0.70
	[14]

	HCF@CZ-CNTs
	2.9
	10
	−53.5
	8.02
	5.35
	1.84
	[15]

	RBC@CNTs
	2.4
	20
	−49.8
	5.5
	2.49
	1.04
	[16]

	Co-NC@CF-800
	2.25
	5
	−51.56
	6.88
	10.31
	4.58
	This work

	Co-NC@CF-900
	3.15
	5
	−50.65
	5.28
	10.13
	3.22
	This work
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