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Basic electromagnetic theory

The attenuation constant (@) can be expressed as:

Jon
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Where & and ¢” is the real part and imaginary part of relative complex
permittivity (&,), respectively, u' and p” is the real part and imaginary part of relative
complex permeability (u,), respectively, f is the frequency, c is the velocity of EM
waves in free space.

The impedance of the materials can be written as:

Ky

7| =
21=| [

According to the transmission line theory, the reflection loss can be expressed as:

s 2nfd
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Where Z;, is the input impedance, d is the thickness, Z; is air impedance.
According to Debye theory and free electron theory, & and &” can be expressed

as:
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Where &g is the stationary dielectric constant, &, is the optical dielectric
constant, f 1is the frequency, t is the polarization relaxation time, o is the
conductivity, &, is the polarization loss part and & is the conductive loss part.

When the effect of conductive loss is negligible, the relationship between & and

&" can be written as:
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Generally, a hemicycle curve of & and &” which is named as Cole-Cole

semicircle.
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Fig. S1 Raman spectra of SiC and SiC
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Fig. S3 SEM images of (a) SiC@C@PPy-1, (b) SiC@C@PPy-2, (c) SiIC@C@PPy-3,
(d) SiC@C@PPy-4.

S4



Swith 10wth 15wth 20wt

(a) (b) (€), (d)s
20 0
3
e B
15
16 B !
W @ 0 W s W
14 &
12 25 s .
0 20 5 4
30 38 40 45 &0 68 i§ & 7 & ¢ T8 7 & & o0 R B SR R Y
B & B €
e)e (f) (9) h)e
@ . 9), h)
e 6s.
5 8.
14 = v
% Y s
12 2 32 %50
15
® 20 28 "
os.
E 24 3s.
5 3o 15 4o 45 5o a5 -’ R ST S S T 7 & & T 8 ® =
€' & € g
e — ] o, ] ® M -
- 0.
14 - . a5
~ 26 - 1s
- . 40
12 e % P W o /
24 4
3/ aa. / 35. L
o A 1 \
1 20 J 28 -
[N ~ L
os. ,
b 3 o 5 0 T Y s 5 7 & f W L) K}
B € € B
(m) " o
.
h ©,, ®
28
50 .
12
N 24 4s.
@ ) % a0, " 8
20
as.
os. .
15 s
28. N
5 s 35 4p s 80 H H H 7 TE 7 & 8§ non T T o ;s
B B g &
1
r s t
@ o, " .
14 3s.
24 s
w12 s T 30 "
20
10 28 N
o8 s 20, .
i '
s as  as 4o 45 80 H H H i f 7 3 4 4 k] I
& E & &

Fig. S4 Cole-Cole curves of (a-d) SiC@C, (e-h) SiC@C@PPy-1, (i-1) SiC@C@PPy-
2, (m-p) SiC@C@PPy-3, (g-t) SIC@C@PPy-4.
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Fig. S5 The best electromagnetic absorption performance of (a) SiC, (b) SiC@C, (c)
SiC@C@PPy-1, (d) SiC@C@PPy-2, (e) SIC@C@PPy-3, (f) SiC@C@PPy-4.
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Table S1 The comparable of EM absorption between this work and recent reported absorber.

Minimum RL.  Thickness EAB Thickness Loading ratio
Samples Matrix Ref.
(dB) (mm) (GHz) (mm) (Wt%)

SiC NWs -30.0 4.6 3.7 3.7 50 Paraffin 1
SiC powders -16.03 2.1 3.3 2.1 - - 2
SiC microtubes -23.90 1.0 2.0 1.0 20 Paraffin 3
SiC ceramic -60.00 4.0 4.0 4.0~5.0 60 Paraffin 4
Fe-doped SiC -55.00 2.5 2.48 2.0 - - 5
Cr-SiC -37.08 1.7 3.02 1.7 20 epoxy 6
Mn-SiC -43.35 1.8 3.02 1.8 20 epoxy 6
Ni-SiC -48.06 - 4.2 - - - 7
Si3N4—SiC-1 -27.10 2.5 2.7 2.5 - - 8
Co-SiC@C -53.0 4.8 5.8 1.8 80 Paraffin 9
SiC@Co -25.0 2.5 6.6 2.5 50 Paraffin 10
SiC@PPy -19.1 2.0 6.52 2.5 10 Paraffin 11
SiC-ZnO -42.11 3.5 6.6 2.5 10 Paraffin 12
SiCnw-CF/PPy -50.19 2.0 6.2 2.0 30 Paraffin 13
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SiC aerogels
Au-SiC
SiC@C
SiC@C
Ni@SiC

SiCnws/GA

SiCnws/GA-PPy
SiCw—GNs/PPy

SiCnw/GA-S

HfC/SiC
Gd(OH);@PPy
CNTs@PAN:i
CoFe,04/RGO/CoFe,04
Co/MnO
HGS@PAC
Fe@C
CNT@TiO,

-43.0
-50.6
-59.4
-50.0
-42.1
-63.76
-59.1
-64.2
-54.8
-33.9
-51.4
-45.7
-53.3
-64.2
-32.43
-54.4
-31.8

2.0

2.49
2.80
2.88
1.67
2.62

3.63
3.0
2.2
24
2.6
23

3.70
4.5
2.0

4.0
7.2
7.3
8.0
7.2
4.6
59
7.6
6.5
7.4
4.8
5.6
7.08
6.0
4.2
8.1

2.76

2.0
2.7
2.7
2.80
3.0
2.0
1.83
2.02
2.0
3.0
2.2
2.0
2.6
2.1
3.50
3.0
2.0

10
10
30
50
60
30
30

20
10
20
10
20
80
10
30
30

Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
silicon resin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin

14
15
16
17
18
19
19
20
21
22
23
24
25
26
27
28
29
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PANI/GA
PPy/Z1Fs
Ti;C,T/PANI
CNT-Fe;04-PANI
Fe;O4/MWCNTs
PVB-MnO,
CoFe,04/rGO
SiCnws
SiC@C
SiC@C/PPy-1
SiC@C/PPy-2
SiC@C/PPy-3
SiC@C/PPy-4

-42.3

-58.3
-53.2
-63.64

-57.7
-58.63
-56.34
-67.53
-74.58
-30.70
-59.32

3.0
2.9
1.8
1.8
1.6
2.0
2.8

2.09

2.38

4.14

4.46

2.02

3.01

3.2
7.24

5.87

5.8
6.4
7.16
7.8
7.72
7.64
8.4

3.0
2.6

1.8

2.8
2.22
2.69
2.85
2.81
2.55
2.78

30
30

50

50
15
10
10
10
15
15

Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin
Paraffin

30

31

32

33

34

35

36
This work
This work
This work
This work
This work
This work
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Table S2 The thinnest thicknesses for a sample can effectively attenuate the
electromagnetic energy in the X and Ku band.

Sample dx (mm) dg, (mm)
SiC@C/PPy-1 3.58 2.56
SiC@C/PPy-2 3.56 244
SiC@C/PPy-3 3.15 2.40
SiC@C/PPy-4 3.38 2.39
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