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Fig. S1 SEM images of polyimide-based graphene composite foams: (a) PI-PI; (b) PI-rGO; (c) PI-PI-rGO and (d) PI-
rGO-rGO.

Fig. S2 SEM images of composite foams loaded with rGO/PI, at different concentration ratios: (a) PI-GPy3; (b) PI-
GPy)5; (€) PI-GPy3; (d) PI-GP1/3-rGO; (e) PI-GP1/,-rGO and (f) PI-GP,3-rGO.
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Fig. S3 TGA curves of (a) bi-layer composite foams: PI-PI, PI-GP, PI-rGO; (b) tri-layer composite foams: PI-PI-rGO,
PI-GP,-rGO, PI-rGO-rGO (x = 1/3, 1/2, 2/3).
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Fig. S4 XRD curves of (a) bi-layer composite foams: PI-PI, PI-GP, PI-rGO; (b) tri-layer composite foams: PI-PI-rGO,
PI-GP,-rGO, PI-rGO-rGO (x = 1/3, 1/2, 2/3).
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Fig. S5 The electromagnetic parameters of the composite foams: (a) (d) the real parts of complex permeability; (b)

(e) the imaginary parts of complex permeability; (c) (f) permeability tangent of the composite foams.

o
W
-1
@
°

5‘: (a) 5;: 4.5 (b) o
< 0.254 & 1616 0! b G -~
E, [} Q@ E. 4.04
> 0.204 0% P1 =
= = 3.5
h— 8 7} =
£ 0.5 8¢ £ 3.0
= 8 -
& ) D 25
B o vy par
z s 2 204
] oo <
£ 0.05 £ 154
g ¥ | ¥
£ 0.00 @5 E ']
— —
T T T T T T T 0.5 T T T T T T T
240 242 244 246 248 220 222 224 3 4 5 6 7 8 9 10
Real Permittivity (£ Real Permittivity (£
10°
I _
< 124
£ © JE e
= ° )
L .
=104 o 107 4
z 5 £
= 50° &
8 B 10?
9 1074
5 E
A 6 =
o S 104
8. PI-GP, ,-1GO 3
g’ 'E 10" 4
= 21 §
T T T T T T T — & .
4 6 8 10 12 14 16 18 10
Real Permittivity (&) PI PI-GPyp  PL-GPy;,-rGO
[
o __ﬁza.
el © o ] ® o
) o z o
= 74 ° = o
£ . = 164 0
o~ -
£ s 52 E 144 o°°
E ol g o
o 54 © = 124
-9 =%
10+
= S
E 5 PGP, ;-rGO g 84 PI-GP, ;GO
s & 6
g 21 £
= — 4]
1 T T T T T T T T T T
3 4 10 " 25

5 6 7 8 9 1'I1 1‘5 ZII'I
Real Permittivity (&) Real Permittivity (¢")
Fig. S6 The Cole-Cole semicircle curves (a: Pl; b: PI-GPy/5; c: PI-GPy/,-rGO; e: PI-GPy5-rGO; f: PI-GP,3-rGO) and (d)
electrical conductivity of polyimide-based graphene composite foams with different hierarchical structures.
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Fig. S7 Reflection loss of Pl, PI-GPy,, PI-GP;/,-GO and rGO at different thicknesses: (a) 2 mm; (b) 3 mm; (c) 4 mm;
(d) 5 mm.
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Fig. S8 Reflection loss of PI-GP3-rGO, PI-GP;/,-rGO and PI-GP,/3-rGO at different thicknesses: (a) 2 mm; (b) 3 mm;
(c) 4 mm; (d) 5 mm.
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Fig S9. Compressive stress-strain curve (a: Pl; b: PI-GPy/3; c: PI-GPy/3-rGO) and compressive cyclic test (d) of
polyimide-based graphene composite foams with different hierarchical structures.



