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S1 Experiment and Calculation Method

To perform microwave absorption measurements, the melted paraffin was evenly
dipped into the sample through a vacuum-assisted impregnation method and molded
into toroidal-shaped test samples (®@out: 7.0 mm, ®in: 3.04 mm). The densities of
FeCo/NC and FeCo/Fe304/NC were 0.049 g ¢m™ and 0.052 g €m™, respectively. The
loading content of aerogels in paraffin can be calculated as follows:

W%=m3/(m1+my) (S1)
where my and mz represent the aerogel and paraffin weights, respectively.

The RL values were calculated based on the transmission line theory by employing
the following electromagnetic parameters:

RL =201y Zn=Zo (S2)

in+ 0

{zoz J/T zm:ﬁtanh(jzﬂfdmj} (3)
&y &r C

where c is the velocity of light; f represents the microwave frequency; d is the
absorber thickness; er and ur are the relative complex permittivity and permeability,
respectively; Zo is the impedance of free space; and Zin is the input impedance of the
absorber.
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The thickness and diameter of aerogels tested for the thermal insulation
performance are ca. 5.6 and ca. 19.5 mm respectively.

S2 Supplementary Results and Discussion
S2.1 High-angle Annular Dark-field TEM and Element Distribution Maps

f

Fig. S1 The high-angle annular dark-field TEM and element distribution maps for a,
b, c,d, e f,gFeCo/NC, and h, i, j, k, 0, p,q FeCo/Fez04/NC
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S2.2 PXRD of FeCo-MOG/CP
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Fig. S2 The PXRD of FeCo-MOG/CP

S2.3 XPS
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Fig. S3 The high-resolution spectraof a, b C 1S, c-d N 1S,e,fO 1S, g, h Fe 2p and i,
J Co 2p for FeCo/NC and FeCo/Fez04/NC, respectively
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S2.4 Electromagnetic Parameters
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Fig. S4 The electromagnetic parameters of a FeCo/NC-600, b FeCo/NC-700, ¢
FeCo/Fe304/NC-600, d FeCo/Fe3s04/NC-700

S2.5 Dielectric Loss Tangent and Magnetic Loss Tangent
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Fig. S5 The dielectric loss tangent a and magnetic loss tangent b of samples

S5/S8


https://www.springer.com/journal/40820

Nano-Micro Letters

S2.6 Frequency Dependence of Variation of RL Values and Simulation
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Fig. S6 Frequency dependence of variation of RL values and simulation thicknesses

S2.7 The relationship of Frequency, |Zin/Zo| values, « and RL values

The attenuation constant («) values can be expressed by the following equation:

J2
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o =2 x(u's" — i)+ (e - e ) + (e + pe) (S4)
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Fig. S7 Frequency dependence of the |Zin/Zo| values, a and RL values of a
FeCo/NC-700 at 2.90 mm, and b FeCo/Fe304/NC-600 at 1.59 mm
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S2.8 Cole-cole Plots

Based on the Debye polarization theory, the relationship between &' and &" can be
described as follows:

, & +&, , £ —&,
(=225 4 (o) = (B 22y (S5)
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Fig. S8 Cole-cole plots (¢” vs. ¢') for all the samples

S2.9 Charge Distribution in the Direction of Arrows at Positions 1 and 2
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Fig. S9 The charge density maps of a position 1 of FeCo/NC, and b position 2 of
FeCo/Fe304/NC
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S2.10 Magnetic Hysteresis Loops
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Fig. S10 The magnetic hysteresis loops of the samples

S2.11 Eddy Current Coefficient
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Fig. S11 The eddy current coefficient of the samples
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