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Fig. S1 The EDS elemental point-scanned of the nanoparticles for the SPC-3 sample. (a) The 
SEM image; (b) Spectrum; (c) The table of the contents of elements.
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Fig. S2 XRD patterns of SPC samples before acid washing.
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Fig. S3 Microstructure characterization of PC.
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Fig. S4 Microstructure characterization of (a), (d), (g) SPC-1, (b), (e), (h) SPC-2 and (c), (f), 
(i) SPC-3.
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Fig. S5 Dimension statistical graph of microchannels in (a) SPC-0.5, (b) SPC-1, (c) SPC-2 and 
(d) SPC-3.
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Fig. S6 Dimension statistical graph of microchannels for the PC sample.
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Fig. S7 Microstructure characterization of SPC-1, SPC-2, and SPC-3, and elemental-mapping 
images of C, S, and O, respectively. 
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Fig. S8 Raman spectrum of the PC sample. 
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Fig. S9 The I-V curves for PC and SPC samples. 
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Fig. S10 X-ray photoelectron spectroscopy for SPC-0.5, 1, 2 and 3.
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Fig. S11 XPS spectra of C1s a-c and S2p d-f peaks for SPC-1, 2, 3 samples.
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Fig. S12 Impedance matching degree (Δ) dependent of frequency of SPC-0.5, SPC-1, SPC- 2 
and SPC- 3 with the thickness of 2 mm.
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Fig. S13 The dielectric loss tangent (tan δε) of SPC samples.
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Fig. S14 (a) The wetting behavior of the water droplet on the surface of the PC and (b) the 
change of water contact angles during the wetting behavior test. 
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Table S1 Contents of Elements including C, S and O for SPC-0.5, SPC-1, SPC-2 and SPC-3.
Sample Carbon (at. %) Sulfur (at. %) Oxygen (at. %)
SPC-0.5 95.11 2.86 2.03
SPC-1 93.42 3.77 2.81
SPC-2 92.98 5.29 1.73
SPC-3 91.47 8.33 0.2
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Table S2 The microwave absorption performance of PC and SPC samples compared with other 
reported carbon-based materials.

 

Sample
Thickness 

(mm)
RLmin 
(dB)

Effective
bandwidth 

(GHz)
Ref.

Graphene@Fe 2.0 -27 4.25 S1
Graphene@Fe3O4@SiO2@NiO 3.0 -27 4.8 S2

3D graphene-Fe3O4 3.0 -22.5 4.8 S3
RGO/MnFe2O4 3.0 -29 5 S4

N-rGA/Ni 2.4 -27 6.7 S5
CoFe2O4/C/PANI 2.5 -33.6 8.8 S6
ZnO/Carbon foam 2.35 -35.7 2.75 S7

N-doped porous carbon foam 2 -46 5.4 S8
Fe3O4/CF 2.5 -27 5.2 S9

Cobalt/helical carbon fiber 2.0 -30 6.2 S10
Accordion-like Ni@C 1.8 -86.9 6.6 S11
Nickel/Porous Carbon 1.8 -28.4 4.5 S12

Cobalt/H-Porous carbon 2.4 -21 6.2 S13
Nickel/H-Porous carbon 2.5 -19 8.3 S13

Mo2C/ Porous carbon 2.21 -45.3 3.96 S14
hierarchically tubular C/Co 2 -52.3 5 S15

ZFC-700 1.5 -30.4 4.96 S16
Fe3O4/CNT 2 -26.5 6.8 S17
Fe2O3/CNT 1.5 -22 4.8 S18
FeSiAl/CNT 2 -22 4.2 S19

PANI/Fe3O4/CNT 4 -17 7.2 S20
PC 1.92 -19.76 5.01 This work

SPC-2 1.91 -32.76 6.4 This work
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Table S3 The proportions of SEA and SER in the total SE value.
Sample SER (dB) SER/SE (%) SEA (dB) SEA/SE (%)

SPC (Original) 1.43 31.9 6.6 68.1

SPC-10 min 1.71 34.9 9.7 65.1

SPC-15 min 2.1 39.7 12.4 60.3

SPC-20 min 2.53 43.5 17.8 56.5

SPC-25 min 3.2 51.9 26.5 48.0

SPC-30 min 3.4 54.3 27.5 45.7
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