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Supplementary Figures and Table
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Fig. S1 The optical images of as-prepared a lightweight GA and b GBS composites. The circular structure was manufactured by laser cutting with an inner diameter of 3 mm and an external diameter of 7 mm
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Fig. S2 Characterizations chemical composition: a XRD pattern. b Raman spectra. c, d Survey spectrum of XPS spectra of as-prepared GS2 and GBS2 composites
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Fig. S3 a Pore size distribution and b porosity of as-prepared GA, GBS2, and GBS4 composites
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Fig. S4 Frequency dependence of a εc'', b εp'', c average value of εc'', εp'' and percentage of ε''
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Fig. S5 Magnetic hysteresis loop of as-prepared GA, GS2, GBS2, GBS4 composites
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Fig. S6 Dielectric and magnetic tangent loss as a function of frequency of as-prepared a GA, b GS2, c GBS2, and d GBS4 composites
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Fig. S7 The enlarged Cole-Cole semicircles of as-prepared GS2, GBS2, and GBS4 composites with different frequency range
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[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Fig. S8 a TGA curves of as-prepared GA and GBS2 composites from RT to 1000 ℃. b Weight retention of as-prepared GBS2 composites annealing at 600 ℃ for 0 h, 5 h, and 10 h
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[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Fig. S9 a The real part ε′, b imaginary part ε″ and c tangent loss tan δε as a function of frequency of as-prepared GBS2 composites annealing at 600 ℃ for 0 h, 5 h, and 10 h. d The real part μ′, e imaginary part μ″ and f tangent loss tan δμ as a function of frequency of as-prepared GBS2 composites annealing at 600 ℃ for 0 h, 5 h, and 10 h
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Fig. S10 C0-f curves of as-prepared GBS2 composites annealing at 600 ℃ for 0, 5, and 10 h
[image: ]
Fig. S11 Dielectric and magnetic tangent loss as a function of frequency of as-prepared GBS2 composites annealing at 600 ℃ for a 5 h and b 10 h
Table S1 Absorption performance comparison of this work with other EMW absorbers [20, 24, 31, 43–46]
	Samples
	Thickness (mm)
	RLmin (dB)
	EAB (GHz)
	References

	CA/SiC/BN
	3.0
	-21.5
	2.8
	[20]

	GNP/CNT/SiC
	2.0
	-48.7
	4.3
	[24]

	rGO/SiCnw
	3.0
	-19.6
	4.2
	[31]

	rGO/Fe3O4/ZnO
	2.0
	-57.0
	5.0
	[43]

	SiC/Si3N4
	3.2
	-45.0
	8.4
	[44]

	rGO/CNT/PDMS
	2.8
	-55.0
	3.5
	[45]

	Cf/SiC
	2.2
	-53.7
	7.1
	[46]

	GBS2
	2.5
	-37.8
	9.2
	This work


(The references are numbered in accordance with the sequence in the main manuscript)


S2/S6
image1.tiff
D o

/m/unu|||‘nn\m\\
5 V4 a8





image2.tiff
~
sV
-’

Intensity (a.u.)

(

o
-

Intensity (a.u.)

ASiC eFeSi *GNP
A
GBS
lx M e °
GBS,

n GO

*Fe,O,

20 (degree)

| L

O1s

Fe2p

S|

C1s

Si2s

Si2p

(

800

600

400

200

Binding Energy (eV)

c-l
N’

Intensity (a.u.)

(d)

Intensity (a.u.)

Wavenumber (cm™)

800

500 1000 1500 2000 2500 3000 3500

Binding Energy (eV)

GBS,
O1s
Cis
" R
Fe2p «Nis _
M T Si2s
A\ Si2p
600 400 200 0




image3.tiff
7~~~
) &
(o]

dV/dlogD (mL/g

48.9

1072

10" 10 10" 107
Pore diameter (um)

10°

~
=3
~
—
o
o

Porosity (%)

(o]
o
L

(2]
o
L

40+

20 -

89.9

67.7

GBS,

63.1

GBS,




image4.tiff
6 0.10
(a) —=—GA —=— GBS, | (b) GA GBS,

—s—GS,—=— GBS, 0.08 - GS, GBS,

0.06 -

w
0.04 -

0.02 4

0' 0.00 T T T T T T T
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18

Frequency (GHz) Frequency (GHz)

=23
o
L

(2]
o

Y
o

N
o
L

Percentage of " (%)





image5.tiff
0.02 +

0.01 +

M (emu)

—0.01 1

—-0.02 -

_20000 -10000 O
H (Oe)

10000 20000





image6.tiff
@

w 0.10-

C

()

(@) g

S

& 0.05{ "

= .

(2}

o :

—! 0.00-

_0-05 T T T T T T T

2 4 6 8 10 12 14 16 18
Frequency (GHz)

(c) 08
GBS2 ........
064 —o—tan ¢,
2 061 s
ggg) —_—— tEir] (ip ................................
g .
S 041 ez
w | F T
(2]
o
—1 029
0-0 T T T T T T T
2 4 6 8 10 12 14 16 18
Frequency (GHz)

7~
=)
v
o
©

Loss tangent

~
(]
v

Loss tangent

o
o
L

o
w
Lo,

—o—tan o,

—o—tan 5”
GS,

.....
.....

e
e
et

.......

e
QI
e

Q3
---------

et
..........

0.0
2 4 6 8 10 12 14 16 18
Frequency (GHz)
12
GBS,
0ol —o—tany,
ns, P
0.6
P B 2 —
pr—
0-0 T T T T T T T
2 4 6 8 10 12 14 16 18

Frequency (GHz)




image7.tiff
w 1.5

1.0

——GBS,

(d)

) 1

——GBS,





image8.tiff
.................................................................... (b) .00l 100
-19.8% GBS; 9497 +5.4%| TE
---------- S 80-
GA =
-17.8% =
............ g o
o
£ 40+
-31.6% o)
()
= 20-
486 787} 0l
200 400 600 800 1000 GBS, GBS, GBS,

Temperature (°C) 600°C/5h 600°C/10h




image9.tiff
(a) 10.0

——GBS,
—o— GBS,-600°C/5h
—o— GBS,-600°C/10h

_ 6.0S
(Q 2
a0d sy
ol 0 Ry
2 4 6 8 10 12 14 16 18
Frequency (GHz)
() 2
——GBS,
—o— GBS,-600°C/5h
1.6 —e— GBS,-600°C/10h
S
12y P
0.8

4 6 8 10 12 14 16

Frequency (GHz)

18

——GBS,
—o— GBS,-600°C/5h
—e— GBS,-600°C/10h

4 6 8 10 12 14
Frequency (GHz)

—— GBS,
—o— GBS,-600°C/5h
—o— GBS,-600°C/10h

4 6 8 10 12 14 16

Frequency (GHz)

18

16 18

—— GBS,
—o— GBS,-600°C/5h

8

0.6] —*—GBS-600°C/10h
] .
S 0.4
024
0.0
2 4 6 8 10 12 14 16 1
Frequency (GHz)
(f) 1o
—— GBS,

1 —— GBS,-600°C/5h
| ——aBs,-600°C/10h

4 6 8 10 12 14
Frequency (GHz)

16

18




image10.tiff
—— GBS,
—— GBS,-600°C/5h
GBS,-600°C/10h

Natural resonance

4 6 8 10 12 14 16
Frequency (GHz)




image11.tiff
~
<"}
~
N
o

Loss tangent

GBS,-600°C/5h
T 9
081 —o—tan J,
061 —°—tang, i )
0.4
0-2 | w®
| o P o
2 4 6 8 10 12 14 16 18
Frequency (GHz)

~
=3
~’
o

Loss tangent

o
o
L

GBS,-600°C/10h
—o—tan o,

—o—tan 5ﬂ

.....
I
q]
agd
>l
-----

4 6 8 10 12 14
Frequency (GHz)

16 18




