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Supplementary Tables and Figures

Table S1 Physical parameters of rC composite aerogels

Samples Bottom radius (cm) Height (cm) Weight (g) Density (g cm™)

rC-1 0.92 2.27 0.0722 0.0110
rC-2 1.10 2.27 0.0980 0.0113
rC-3 0.91 231 0.0725 0.0121
rC-4 0.96 2.46 0.1087 0.0152
rC-5 0.81 2.28 0.0752 0.0160

Table S2 MA ability and IR emissivity of rC aerogels

Samples RLmin d EAB d Filler content IR emissivity
(dB) (mm) (GHz) (mm) Wt%) 3~5 mm 8~14 mm
rC-1 -12.3 2.0 5.56 2.0 6 0.9858 0.9914
rC-2 -16.1 2.0 5.48 2.5 6 0.9412 0.9568
rC-3 -40.2 23 8.44 2.8 6 0.9062 0.9263
rC-4 -50.4 2.0 7.16 23 6 0.8680 0.9115
rC-5 -38.4 3.0 6.36 2.5 6 0.6442 0.8160

Table S3 Microwave absorption performance of RC aerogels

Samples RL win (dB) d (mm) EAB (GHz) d (mm) Filler content (wt%)
e S s i
RC2 9% 35 am 30 |
RCI s o 6% s |
e e Y S i
RCS D83 30 emi 30 i
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Table S4 Surface temperature of rC composite aerogels

oo (min) s 10 15 20 25 30
rC-1 264 316 311 299 307 305 306
[C-2 266 314 315 317 307 300 303
rC-3 264 284 305 304 307 301 297
[C-4 266 271 274 266 268 268 268
rC-5 265 273 271 272 268 266 265
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Fig. S1 Hydrothermal reduction mechanisms of a Deoxidation process of carboxyl groups and
b deoxidation process of epoxy groups of rC composite aerogels. ¢ Reduction process of
ascorbic acid for RC composite aerogels
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Fig. S2 XPS spectra of rC-4: a C 1s, b Cu 2p, ¢ S 2p and d O 1s. SEM images of e CusS, f rC-
1,grC-2, hrC-3,irC-4, and j rC-5. SEM images of k RC-1, | RC-2, m RC-3, n RC-4, 0, p
RC-5
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Fig. S3 ai-as Dielectric constant of & and &”, bi-bs RL curves, c¢1-¢s RL curves with minimum
RL and broadest EAB of rC composite aerogels at specific thicknesses
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Fig. S4 a £, b &', c tano, Cole-Cole curves of d rC-1, e rC-2, frC-3, g rC-4 and h rC-5. i
Attenuation constant of rC composite aerogels. Normalized input impedance |Zin/Zo| of j rC-1,

k rC-2, 1rC-3, m rC-4 and n rC-5. 0 Normalized input impedance of rC composite aerogels at
the thickness of 2.0 mm
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Fig. S5 ai-as Dielectric constant of & and &”, b1-bs RL curves, c¢1-¢s RL curves with minimum
RL and broadest EAB of RC composite aerogels at specific thicknesses
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Fig. S6a £, b £’, ¢ tano: of RC composite aerogels. Cole-Cole curves of d RC-1, e RC-2, f
RC-3, g RC-4 and h RC-5. i Number of Cole-Cole semicircles of RC composite aerogels. j
Attenuation constant of RC composite aerogels. Normalized input impedance |Zin/Zo| of k RC-
1,1RC-2, m RC-3, n RC-4 and o RC-5. p Defects and oxygen-containing functional group in
RC composite aerogels
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Fig. S7 RL curves of a RC-1, b RC-2, ¢ RC-3, d RC-4 and e RC-5. f Histogram of |RLmin| vis
RC composite aerogels with the low filler content of 1 wt.%
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Fig. S8 RL, A/4 and |Zin/Zo| of a rC-4 and b RC-4

£ 1 15 20 2
Time (min) 1

of rC-1

(a3) (a,) W

15 min
—

510 15 20 25
Time (min) |

Fig. S10 a Thermal IR images of rC-2 at different heating times. b Surface temperature curve
of rC-2
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Fig. S12 a Thermal IR images of rC-5 at different heating times. b Surface temperature curve
of rC-5
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Fig. S13 Difference between heating temperature and surface temperature of a rC-1, b rC-2, ¢

rC-3 and d rC-5
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