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Fig. S1 (a) Digital photo of GO aqueous dispersion, (b) TEM images of GO, CNF and 

Fe3O4 nanoparticles.

Fig. S2. SEM images of CNF/GO/PW-30/Fe3O4-1.0 composite foams obtained at 

water-oil volume ratios of (a1) 5:1 and (b1) 7:1 before carbonization and after 

carbonization (a2-3, b2-3).
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Fig. S3. The corresponding statistical graph of the average diameter of the PW 

microspheres in the composite foams.

Fig. S4. SEM-mapping pattern of the (a) C-rGO/Fe3O4-1.0 carbon foam: (b) C 

element, (c) Fe element and (d) O element.



S4

Fig. S5. (a) TG and (b) DTG curve of CNF, GO, PW and CNF/GO/PW-30/Fe3O4-2.0 

composite foam.

Fig. S6. XPS spectrum of Fe2p of C-rGO/Fe3O4-2.5 carbon foam.

Fig. S7. Different magnification times SEM photos of C-rGO/Fe3O4-2.5 carbon foam 

after 1000 time cycled compression at 60% strain.
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Fig. S8. Stress-strain curves (left) and digital photos (right) of (a) C-rGO/Fe3O4-1.0, 

(b) C-rGO/Fe3O4-2.0, and (c) C-rGO/Fe3O4-2.5 carbon foams.

Fig. S9. Simulation of absorber thickness versus peak frequency for (a) C-rGO/Fe3O4-

1.0, (b) C-rGO/Fe3O4-2.0, (c) C-rGO/Fe3O4-2.5 and (d) C-rGO/Fe3O4-3.0 carbon 

foams.
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Fig. S10. Dielectric Cole-Cole semicircles of (a) C-rGO/Fe3O4-1.0, (b) C-rGO/Fe3O4-

2.0, (c) C-rGO/Fe3O4-2.5 and (d) C-rGO/Fe3O4-3.0 carbon foams.
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Fig. S11. Frequency dependence of μ″(μ′)−1f−1 values for the carbon foams.

Fig. S12. (a) Dielectric loss tangent and (b) magnetic loss tangent of C-rGO/Fe3O4 

carbon foams.
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Table S1. Experimental recipes of preparing Pickering emulsion gels stabilized by 

CNFs.

Sample
aqueous : 

oil（V/V）

PW 

concentraction 

(wt%)

Fe3O4 

concentraction 

(wt%)

CNF/GO/PW-30/Fe3O4-1.0 5:1 30 1.0

CNF/GO/PW-30/Fe3O4-1.0 6:1 30 1.0

CNF/GO/PW-30/Fe3O4-1.0 7:1 30 1.0

CNF/GO/PW-10/Fe3O4-1.0 6:1 10 1.0

CNF/GO/PW-30/Fe3O4-0.5 6:1 30 0.5

CNF/GO/PW-30/Fe3O4-2.0 6:1 30 2.0

CNF/GO/PW-30/Fe3O4-2.5 6:1 30 2.5

CNF/GO/PW-30/Fe3O4-3.0 6:1 30 3.0
a The density of PW is 0.9 g/cm3.
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Table S2. Electromagnetic wave absorption properties of carbon-based absorbers in 

this work and the other previous literatures.

Absorbers RLmin (dB)
Thickness 

(mm)

Effective 
bandwidth 

(GHz)
Ref.

Ti3C2TxMXene@GO −49.10 1.2 2.9 1

CeO2-x/rGO −50.60 1.5 5.8 2

Nitrogen-doped rGO aerogels −56.40 2.0 6.8 3

NiAl-layered hydroxide/rGO −41.50 1.4 4.4 4

Graphene aerogel spheres −52.70 2.3 7.0 5

C@MoO2/rGO −35.40 1.5 4.7 6

CoFe2O4/N-rGO −55.43 2.3 7.2 7

rGO/PANI −48.00 2.5 6.0 8

N/B-rGO −52.00 2.8 6.0 9

CoNi@NC/NCNT/N-rGO −43.48 3.0 4.2 10

FeNi@NC/NCNT/N-rGO −39.39 2.0 4.4 11

Ni/MXene/RGO aerogel −75.2 2.1 7.3 12

CN-REOs −58.24 1.8 4.8 13

rGO/Ni hybrids −39.03 2.0 4.3 14

Air@Co@Co3Sn2@SnO2/RGO −55.49 2.1 5.43 15

C-rGO/Fe3O4 carbon foam −57.50 3.0 6.7 This Work
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