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[bookmark: _Hlk158653805][bookmark: _Hlk184754717]Fig. S1 The SEM images of (a) natural wood (NW), (b) cellulose fiber skeleton (CFS); (c) TEMPO-oxidized cellulose fiber skeleton (T-CFS), (d) TEMPO-oxidized cellulose fiber multifunctional composites (PPy@Fe3+/ T-CFS-MC), (e) Tracheids structure on the surface of cellulose fibers
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[bookmark: _Hlk168427691]Fig. S2 (a) FTIR spectra of samples before and after TEMPO oxidation; (b) Carboxylate content of CFS and T-CFS

[image: ]Fig. S3 Weight gain of PPy@Fe3+/ CFS-MC and PPy@Fe3+/T-CFS-MC samples
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[bookmark: OLE_LINK27]Fig. S4 (a) TG and (b) DTG analysis of the NW, CFS, T-CFS and PPy@Fe3+/ T-CFS-MC samples
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Fig. S5 (a) Tensile stress-strain curves and (b) Maximum stress and strain of NW, CFS, T-CFS, MC samples
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Fig. S6 (a) The EMI SER, SEA, SET of the PPy@Fe3+/T-CFS-MC at the frequency of 2, 2.6, 4, 6, 10 GHz, respectively. (b) The EMI , ,  of the PPy@Fe3+/T-CFS-MC at the frequency of 2, 2.6, 4, 6, 10 GHz, respectively
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Fig. S7 (a) Comparison of SET, , SEA, , SER and of PPy@Fe3+/T-CFS-MC at the frequency of 12.4 GHz. (b) Comparison of EMI shielding performance (EMWs that only into the materials in the X-band) with other reported materials
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Fig. S8 (a) The state change pictures of the PPy@Fe3+/T-CFS-MC sample placed in 1M sulfuric acid solution for 0, 12, 24, and 48 hours. (b) The SEM images of the MC sample after being placed in 1M sulfuric acid solution for 48 hours. (c) Weight change of the sample before and after being placed in 1M sulfuric acid solution
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Fig. S9 PPy@Fe3+/T-CFS-MC samples at CV curves at scan rates of (a) 1 mV S-1; (b) 2 mV S-1; (c) 3 mV S-1 and (d) 4 mV S-1
Table S1 Comparison of the EMI shielding performance (EMWs that only into the material) of the PPy@Fe3+/T-CFS-MC with other reported materials [S1-S14]
	Type
	Sample
	Materials
	Thickness
(mm)
	L-band
SE (dB)
	S-band
SE (dB)
	C-band
SE (dB)
	X-band
SE (dB)
	Refs.

	Metal-based

	1
	NiCO2O4
	3.0
	/
	/
	/
	52.72
	[S1]

	
	2
	Cu/Ni
	1.5
	/
	/
	/
	25
	[S7]

	
	3
	Cu/Ni-CNT
	1.5
	/
	/
	/
	54.6
	[S7]

	
	4
	NiFe2O4/rGO
	2
	/
	/
	28.5
	/
	[S13]

	Carbon-based
	5
	rGO
	2.5
	/
	/
	/
	45.1
	[S6]

	
	6
	CB/ABS
	1.1
	/
	/
	/
	20
	[S11]

	
	7
	MWCNT/PS
	2
	/
	/
	/
	30
	[S10]

	
	8
	SWCNT/PS
	1.2
	/
	/
	/
	18.5
	[S9]

	
	9
	Mxene hydrogel
	1.0
	/
	/
	/
	37
	[S5]

	
	10
	EG flexible graphite
	0.127
	55
	/
	/
	/
	[S12]

	Bio-based
	11
	CS/Mxene
	2
	/
	/
	/
	29.3
	[S8]

	
	12
	 MWCNTs/ ANFs
	0.45
	/
	/
	/
	41.7
	[S2]

	
	13
	CNF/ Mxene
	3
	/
	47.9
	/
	52.6
	[S14]

	Polymer-based
	14
	[bookmark: OLE_LINK138]PPy/POTS
	1
	/
	/
	/
	24.7
	[S3]

	
	15
	PANI/PAN
	0.5
	/
	/
	/
	25
	[S4]

	This work
	16
	PPy@Fe3+/T-CFS-MC
	1
	29.3
	33.6
	44.2
	53.27
	


CNT: carbon nanotubes; rGO: reduced graphene oxide; CB: carbon black; ABS: acrylonitrile butadiene styrene; SWCNT: single-walled carbon nanotubes; MWCNT: multi-walled carbon nanotubes; PS: polystyrene; EG: exfoliated graphite CS: cellulose scaffold; ANFs: aramid fibers; CNF: cellulose nanofibers; PPy: polypyrrole; POTS:1H, 1H, 2H, 2H-perfuorooctyltriethoxysilane; PANI: polyaniline; PAN: polyacrylonitrile.
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