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Figure S1. SEM images of (a) Ca/AF and (b) CoFe/AF.
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Figure S2. The statistical distribution of (a, b) diameter of carbon fibers and (c, d) 

size of CoFe particles for CoFe/CF−0T and CoFe/CF−5T, respectively.
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Figure S3. SEM images of CoFe/CF−0T.
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Figure S4. SEM images of CoFe/CF−5T. 
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Figure S5. Raman spectra of CF−0T and CF−5T.
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Figure S6. XPS spectra of C 1s for CoFe/CF−0T. 
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Figure S7. Nitrogen adsorption–desorption isotherms for (a) CoFe/CF−0T and (b) 

CoFe/CF−5T, corresponding pore size distribution curves for (c) CoFe/CF−0T and (d) 

CoFe/CF−5T.
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Figure S8. Frequency dependence of RL of CoFe/CF−5T with the filler loading of (a) 

5 wt%, (b) 10 wt% and (c) 15 wt% in paraffin.

It is well known that the loading of sample in matrix has important effect on EM wave 

absorption performance. To optimize the filler content, we prepared three testing rings 

with CoFe/CF−5T loadings of 5, 10 and 15 wt% in paraffin matrix, respectively. As 

shown in Figure S8, the CoFe/CF−5T/paraffin with 10 wt% loading possesses the best 

EM wave absorption performance.
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Figure S9. SEM images of the cross-sections of the coaxial ring (filled with 

CoFe/CF−5T).
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Figure S10. Frequency dependence of (a) real part of permittivity (ε′) and (b) real part 

of permeability (μ′) for CoFe/CF−0T and CoFe/CF−5T. Plots of ε′−ε″ of (c) 

CoFe/CF−0T and (d) CoFe/CF−5T.
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Figure S11. Room-temperature magnetization curves of CoFe/CF−0T and 

CoFe/CF−5T. 
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Figure S12. Frequency dependence of C0 (μ″(μ′)-2f-1) for CoFe/CF−0T and 

CoFe/CF−5T. 
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Table S1. Comparison of EAB of CoFe/CF−5T with magnetic particle/CF analogues 

at a thickness of 1.5 mm.

Sample
Matching thickness

(mm)

Filler

(wt%)

EABa

(< −10 dB) (GHz)
Ref.

FeNi/CF 1.5 50 0 1

Fe3O4/CF 1.5 30 0 2

Co/CF 1.5 20 ~ 1.7 3

FeCo/CuO/CF 1.5 20 ~ 2 4

Ni/CF 1.5 10 ~ 2 5

FeCo/CF 1.5 20 ~ 2.5 6

FeCo/CF 1.5 30 ~3 7

CuO/Co/CF 1.5 30 ~ 3 8

NC-Co3O4/CF 1.5 40 ~ 3.2 9

CoFe/CF 1.5 15 ~ 3.4 10

Fe/CF 1.5 25 ~ 3.6 11

Fe3C/CF 1.5 10 ~ 4.3 12

CoFe/CF 1.5 10 5.3 this work

(a: the EAB of analogues was estimated from the RL plots in the literatures.)
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Table S2. Comparison of EAB of CoFe/CF−5T with other biomass derived magnetic-

carbon composites at the thickness of 1.5 mm, corresponding filler loading is provided.

Sample
Matching thickness

(mm)

Filler

(wt%)

EABb

(< −10 dB) 

(GHz)

Biomass Ref.

Ni/carbon foam 1.5 10 < 4.6 alginate 13

Fe@Fe3C/C 1.5 30 < 4.57 bulrush 14

C@CoFe2O4 1.5 30 ~ 4.3
eggshell 

membrane
15

CN (Co/CNTs/CF) 1.5 20 < 4 cotton 16

Co1Ni3/C 1.5 50 3.84 alginate 17

HPMC specimens 1.5 15 3.2 rice 18

Co@crystalline 

carbon@carbon 

aerogel composite

1.5 10 > 2.6 alginate 19

Fe3O4/WPC 1.5 50 < 0.2 walnut shell 20

CoFe/CF 1.5 10 5.3 alginate
this 

work

(b: the EAB of analogues was estimated from the RL plots in the literatures.)
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