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Supplementary Tables and Figures

Fig. S1 SEM images of (a) graphene oxide, (b) CNCs, (c) Fe203, and (d) NiO
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Fig. S2 SEM images of (a, b) GA-Mo.2-0, (c, d) GCA-Mo.-0, (e, f) GA-Mo3-0, and
(9, h) GCA-Mo-0, respectively

Fig. S3 Optical image of a GCA-Mo -0 aerogel before (a) and after (b) the CVD
process

Fig. S4 SEM images of (a) GCA-Mo.2-0, (b) GCA-Mo.2-5, (c) GCA-Mo2-10, (d)
GCA-Mo2-10, () GCA-Mo3-0, (f) GCA-Mo3-5, (g) GCA-Mo3-10, and (f) GCA-Mo3-
20
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Fig. S5 SEM images of (a) GA-Mo2-10, (b) GA-Mo3-20, (¢) GCA-Mo..-10, and (d)
GCA-Mo3-20, respectively. The N2 adsorption-desorption isotherms of () GA-Mo.2-
10 and GA-Mo3-20, (f) GCA-Mo2-10 and GCA-Mo3-20

Fig. S7 Detailed TEM image of core-shell structured particles in GCA-Mg3-20
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Fig. S9 Reflection loss values of (a) GCA-Mo.2-5, (b) GCA-Mo.2-10, (c) GCA-Mo .-
20, (d) GCA-Mo3-5, () GCA-Mo3-10, and (f) GCA-Mo3-20
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Fig. S10 3D representations of the RL of (a) GCA-Mo.2-0, (b) GCA-Mo3-0
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Fig. S11 SEM images of (a) GCA-Mo.-0, (b) GCA-Mo2-10; (c) Complex permittivity
of GCA-Mo2-0 and GCA-Mo2-10; (d) Complex permittivity of GCA-Mo3-0 and

GCA-Mp3-20
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Fig. S12 Cole-Cole curves of (a) GCA-Mo.2-5, (b) GCA-Mo2-10, () GCA-Mo..-20,
(d) GCA-Mo3-5, () GCA-Mo3-10, and (f) GCA-Mo3-20
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Fig. S13 Calculated Co (a) and a values (b) of as-obtained samples

Fig. S14 Detailed SEM images of CNC and reduced graphene oxide existing in the
RGO/CNC aerogel
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Fig. S15 (a) Real- and (b) imaginary- permeability for GCA-Mg2-10-, GCA-Mg3-20-,
GA-Mo2-10-, and GA-Mo3-20-wax composites
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Fig. S16 Calculated attenuation constants of typical GA-Mx-Y and GCA-Mx-Y
samples

Table S1 A comparison of specific surface for hierarchical RGO-based materials

Absorbers Methods Specific Surface Refs.
Area(m?/g)
Porous Fez0.4/rGO solvothermal 148 [S1]
Fes0.@SiO,@Mn0O,-RGO self-assembly 98.5 [S2]
Nanoporous RGO-CNT self-assembly 231.4 [S3]
Porous Graphene Microflowers spray-drying 230 [S4]
CNF/rGO electrospinning 43.8 [S5]
MoS@ CNT/RGO solvothermal 237 [S6]
Co/C0304/CNTs/RGO solvothermal 194.6 [S7]
nitrogen-doped rGO-CNT pyrolysis 125.29 [S8]
B-FeOOH/rGO/CNT self-assembly 293.1 [S9]
GCA-Mg3-20 self-assembly 372.4 This work
GCA-Mo»-10 self-assembly 369.5 This work

Table 2 A comparison of microwave absorption performance of hierarchical carbon-
based materials in X-band

Absorbers Thickness  RLmin EABmin Filler Refs.
(mm) (dB) (GH2) loading
Graphene spheres-AC 3.7 -324 4.2 (3.50 mm) 10 % [S10]
RGO-NiZnFeO4 2.91 -63 5.4 (2.00 mm) 40 % [S11]
RGO-Sn0O; 2.2 -53.7 3.7 (2.20 mm) 70 % [S12]
RGO-CNT-Fes;04 4 -49 4.1 (2.50 mm) 15 % [S13]
N-doped Graphene 29 -43.2 5.0 (2.90 mm) 40 % [S14]
CoFe;04-RGO 2.1 -60.1 4.8 (2.20 mm) 20% [S15]
PPY-SiC-RGO 3 -225 4.4 (3.0 mm) 20% [S16]
Co-C-MWCNTs 2.5 50 3.6 (2.5 mm) 25 % [S17]
N-doped Carbon aerogel 2.6 -61.7 5.3 (2.6 mm) 20 % [S18]
GCA-Mg3-20 2.95 -71.5  4.5(2.95 mm) 15 % This work

Table S3 A comparison of microwave absorption performance of hierarchical carbon-
based materials in Ku-band

Absorbers Thickness RLmin  EAB (GHz) Filler Refs.
(mm) (dB) loading
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CoFe;04-RGO 2.1 -60.4 6.4 (2.2 mm) 20 % [S15]
MnO,-SiC-RGO 1.59 -54 7.4 (1.59 mm) 50 % [S19]
CNC-Fe304-C 1.7 -475 5.0 (1.5 mm) 40 % [S20]
CNF-CNT-Co 2.0 -52.3 5.1 (2.0 mm) 15 % [S21]
LiFePO4-RGO 2.4 -61.4 4.0 (2.4 mm) 30 % [S22]
RGO-CNT-FeNi 2 -39.3 4.7 (1.8 mm) 10 % [S23]
GRO-PEG 2.35 -43.2 5.3 (2.35 mm) 50 % [S24]
Biomass Carbon-Ni 1.7 -52 5.0 (1.65 mm) 15 % [S25]
Co-CNTs-Carbon Sponge 2.2 -51.2 4.1(2.2 mm) 10 % [S26]
FeCo-C 2.8 -61.8 9.2 (2.8 mm) 10 % [S27]
CoNi/rGO 0.8 -53 3.0 (0.8 mm) 7% [S28]
GCA-Mo.2-10 1.9 -55.1 5.6 (1.8 mm) 15 % This work
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