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1. The EMI shielding performance of the AgNW@PPy hybrid aerogels
The power coefficients and EMI SE were calculated from scattering parameters (Si; and S,;) by the

following formulas:

T=[Sy? (S1)
R=|Syf (52)
A=1-T-R (S3)
SEr = -10log(7) (S4)
SEg = -10log(1-R) (S5)
SEx = SEr - SEg (S6)

where T, R, and 4 represent the transmissivity, reflectivity, and absorptivity, respectively. The SEr, SEg.

and SE, are the total, reflective, and absorptive values of EMI shielding effectiveness, respectively.
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Fig. S1. Morphology of the (a) AgNW wet gel; (b) AgNW aerogel.

Average Length = 130.12 pm

Fig. S2. SEM images of AgNWs which are taken down from the aerogel: (a) low-magnification image shows the length of the

AgNWs; (b) high-magnification image shows the diameter of the AgNWs.
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Fig. S3. SEM images of AgNW@PPy core-shell hybrid acrogel with different concentrations of pyrrole: (a) 3 mg L; (b) 5 mg

L' (c)8mgL';(d) 10 mgL; (e) 15 mg L.
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Fig. S4. SEM images of AgNW@PPy core-shell hybrid aerogel with different reaction times: (a) 1 h; (b) 3 h; (c) 5 h; (d) 12 h; (e)

24 h; () 48 h.
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Fig. S5. TEM images of AgNW@PPy core-shell hybrid aerogel with different concentrations of pyrrole: (a) 3 mg L'; (b) 5 mg

L'; () 8 mg L'; (d) 10 mg L'; (e) 15 mg L' and (f) the relationship between the thickness of PPy layer and pyrrole concentration.
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Fig. S6. TEM images of AgNW@PPy core-shell hybrid aerogel with different reaction times: (a) 1 h; (b) 5 h; (c) 12 h; (d) 24 h;

(e) 48 h and (f) the relationship between the thickness of PPy layer and reaction time.

Fig. S7.PPy coating at different distances from the core of the sample: (a) 0 mm; (b) 2.5mm; (¢) 5 mm.
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Fig. S8.Elemental distribution of the AgNW@PPy core-shell cable.
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Fig. S9.Schematic formation mechanism of the AgNW@PPy nanocables through common ions adsorption effect.
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Fig. S10. Relationship between the zeta potential of AgNWs, the thickness of PPy layer, and the concentration of AgNOj; aqueous

solution.
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Fig. S11. XPS spectra of (a) Ag, (b) C, and (b) N of AgNW@PPy hybrid aerogel. Two peaks at 368.1 eV and 374.1 eV correspond
to Ag 3d5/2 and Ag 3d3/2, respectively, with a spin energy separation of 6.0 eV, which agrees with the reported value for elemental
Ag0. The prominent peak at 284.8 eV is attributed to the C-C bond in the PPy backbone, while the binding energies at 283.6 eV
and 286.3 eV are ascribed to the C=C and C-N bonding, respectively. The C=0 bond energy is observed at 288.8 eV, which is due
to the oxidation of carbon during the oxidative reaction in the PPy synthesis process. The N1s spectra can be divided into three
components: a peak at 398.1 eV is corresponding to =N-, a peak at 399.8 eV is the characteristic peak of -NH-, a peak at 401.2 eV

is attributed to C-N* and -C=N".

Fig. S12. Microstructure evolution of (a) AgNW aerogel and (b) AgNW@PPy hybrid aerogel after long-term stability test at 85

°C and 85 % RH for 28 days. The scale bar in the inset is 500 nm.
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Fig. S13. (a) Compressive stress-strain curves of AgNW aerogel; (b) a set of digital images show the unrecoverable performance

of AgNW aerogel.

Fig. S14.The bending property of AgNW@PPy hybrid aerogel.
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Fig. S15. (a) Average SEr, SE4, and SEy and (b) average R, 4, and 7 of the AgNW@PPy hybrid aerogels with different thicknesses
of the PPy layer. (c) Average SEr, SE,, and SE and (d) average R, 4, and T of the AgNW@PPy hybrid aerogels with different
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thicknesses.

Table S1. Comparison of EMI shielding performance of various lightweight and porous materials

Thickness Density EMI SE SSE SSE/t
Materials Ref.
(mm) (mg cm™) (dB) (dB cm’ g) (dB cm? g)
0.5 72.6 6230.2 134029.0
AgNW@PPy hybrid This
1 10.84 80.9 6937.1 74618.3
aerogel work
2 101.2 8679.3 46679.0
Polymer-reinforced
2.3 4 36.4 4720 20522 1
AgNW aerogels
CNF/AgNW sponge 3 41.6 81.2 1952 6506 2
V,05/PANI aerogel 6 20 34.7 1662.2 2770.3 3
MXene/AgNW/melamine
2 11.98 243 2157.6 10788 4
sponge
EPM/AgNW composites 1 61 48.5 795.4 7954 5
V,05/PANI aerogel 3 40 53.6 1338.8 4462.5 6
MZXene aerogel 3 53 34 6428 21427 7
MXene/PEDOT:PSS
5 12 59 4917 10841 8
aerogel
WPU/MXene/NiFe,O,
2 38.2 64.7 1694 15620 9
aerogel
MXene@Wood aerogel 10 108 72 667 667 10
MXene/rGO/ANF
4 62 54.8 884 2210 11
aerogel
rGO/MXene aerogel 7 29 83.3 3119 4456 12
MXene/carbon aerogel 3 11.9 61.4 S5115.5 17184.9 13
MZXene aerogel 2 22 62.9 2846 14230 14
MXene/ANF aerogel 25 233 65.5 2847.8 11391 15
CNT/SBS foam 2 420 56 174 870 16
CNT soponge 1.8 10 54.8 5480 30444 17
rGO/CNT sponge 1.6 22.85 40 1750 10937.5 18
6.27 67.42 10753 35843
(Fe;0,@CNT)/MXene/c- 4.87 53.66 11018 36728
3 19
ANF/PI aerogels 2.47 41.79 16915 56383
1.62 30.45 18796 62654
MXene/CNT aerogel 3 42 104 2476 8254 20
CNT/CMF foam 6 8.6 25.8 3688.4 6147.3 21
CNT/PU sponge 1.6 8.98 40.1 3570.6 22316 22
Graphene/AgNW aerogel 5 19 45.2 2372 4744 23
Melamine/Graphene
40 11 37.2 3410 845.5 24
foam
rGO aerogel 5 8 48.6 6070 12140 25
NiCo@rGO SWNTs
3 13.5 75.8 5613.3 18711 26
foam
Carbon/Graphene aerogel 1.9 74 54.6 737.8 3883 27
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Carbon aerogel 4 57 40 700 1818 28
CNT/Carbon aerogel 2 34.5 84.3 2443 .4 12217 29
Carbon aerogel/SnO,

2 330 36.6 111 555 30
composites
Ni/porous Caron 2 288 50.8 176.4 881.9 31
14 23.8 1700 3400
C-CNT/CNF aerogel 5 32
35 28 800 1600
Table S2. Comparison of Joule heating performance of various porous materials
Driven voltage Heating rate Saturation temperature SJHE
Materials Ref.
V) (Csh O (Cem’ g' V1)
AgNW@PPy hybrid
1.2 390 238.5 8472 This work
aerogel
Graphene aerogel 4 9.1 134 194 33
rGO aerogel 3.25 9.7 161 - 34
MXene/SA aerogel 1.2 10.2 135 860 35
Carbon aerogel/PDMS 4 0.037 137 - 36
Graphene
5 1.2 213 - 37
acrogel/epoxy
Graphene foam/PDMS 2.5 0.87 78 - 38
C/rGO aerogel 8 6.7 96 1136 39
PI/MXene aerogel 10 1.57 115 170 40
cellulose/PPy/PU
4 2.63 173 - 41
composite aerogels
rGO tubes
25 35 126 - 42
aerogel/PDMS
MXene/ternary aerogel 8 0.75 70.3 - 43
MXene/cellulose
9 0.58 75 - 44
aerogel film
CANF/CNT aerogel
5 0.97 100.2 - 45
film
ANF/CNT aerogel film 10 0.32 113.5 72 46
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