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Supplementary Figures
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Figure S1 Schematic illustration for the fabrication process of AGQNWs.
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Figure S2 XRD pattern showing the growth mechanism of the AQNWs.
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Figure S3 TEM image of cellulose.

Cellulose [ " o)

..-'H .oI!I I
ﬁ.. O oot

AgNWs &

Cellulose

Figure S4 Schematic illustration for fabrication of the AgNWs/cellulose films.
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Figure S5 Cross-sectional SEM images of AgNWs/cellulose films with (a) 0, (b) 10,

115

110+
105-
100-
95 -
90 -

EMI SE (dB)

70

(c) 20, (d) 30, (e) 40 and (f) 50 wt% AgNWs.

85
80 -
15+

B Original
® After bending for 500 cycles
A After bending for 1000 cycles
V¥ After bending for 1500 cycles
pEEEEEmg
g = - - m R iy m
EEmpEnnN co®®
$333333822000000000228,,
VVVVVVVVVVVVVVVVYY
] One bending cycle
¥ T y T T T ' T
8 9 10 11 12

Frequency (GHz)

Figure S6 Variation of EMI SE of the AgNWs/cellulose films with 50 wt% AgNWs

before and after bending for 1500 cycles (one bending cycle shown in the insets).
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Figure S7 EMI (a) SEa and (b) SEr of AgNWs/cellulose films with different content

of AgNWs.
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Figure S8 Schematic illustration of the electromagnetic waves transferring across the

AgNWs/cellulose film.
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Supplementary Note 1

Calculation of EMI shielding effectiveness (SE)

In a vector network analyzer, Si1, S12, Sz1 and Sz, represent reflection coefficient,
transmission coefficient, back ward transmission coefficient and reverse reflection
coefficient, respectively. SEt is evaluated from the S parameters by using the

following equations:

SE, (dB)=-10log(S;, ) = -10log (S}, ) = -10log(T) (1)
SE, (dB)=-10log(1-S;,) =-10log (1-R) )
SE, (dB)=—10Iog[1ff§2 jz—lOIog (&] (3)
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Supplementary Methods

Materials: Cotton was purchased from Jinzhong Sanitary Materials Co., Ltd. Urea
(99%), ferric chloride hydrate (FeCls 6H20, 99%), poly vinylpyrrolidone (PVP, My =
58,000), ethylene glycol (EG, >99.0%), ethanol (95%) were all supplied by Aladdin
Reagent Co., Ltd, China. Sodium hydroxide (NaOH, analytical grade) and acetone
(analytical grade) were both purchased from Beijing Chemical Factory, China. Silver
nitrate (AgNO3, >99.999%) was received from Sigma-Aldrich Co. Ltd., USA.

Characterizations: X-ray photoelectron spectroscopy (XPS) analyses of the
samples were carried out using PHI5400 equipment (PE Corp., England). X-ray
diffraction (XRD) crystallography of the samples was obtained on a Phillips
PW3040-MPD diffractometer (Royal Philips Corp., Netherlands). Scanning electron
microscopy (SEM) images of the samples were analyzed by Verios G4 equipment
(FEI Corp., America). Transmission electron microscope (TEM) morphologies of the
samples were analyzed by FEI Talos F200X TEM (FEI Corp., America). Thermal
conductivity coefficient (1) and thermal diffusivity («) values of the samples were
measured using a TPS2200 Hot Disk instrument (AB Corp., Sweden) by the transient
plane source method according to standard 1SO 22007-2:2008. Thermal images of the
samples were taken by a infrared thermal imager of Ti 300 equipment (Fluke Corp.,
America). Electrical conductivities of the samples were collected by RTS-8
(Guangzhou Four Probes Technology Corp., China). Characteristic EMI shielding
parameters of the samples were tested by MS4644A Vector Network Analyzer
instrument (Anritsu Corp., Japan) using the wave-guide method at X-band according
to ASTM D5568-08. Tensile strength of the samples was tested by Instron electronic
tensile machine according to standard ASTM D412, and the sample size was 230 mm

*x15 mm.
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Supplementary Table

Table S1 Comparison of EMI shielding performances for different materials

Type Materials Th('r%l?;]; S5 (S/am) E'EQSE Ref
rGO/PS 2.5 435 45.1 1
rGO/PEI 2.3 0.001 22 2
. rGO/PDMS 1 180 30 3
é rGO/Wax 2 / 29 4
é rGO/Wax 0.35 2500 27 5
o
© rGO/WPU 1 16.8 34 6
‘lcfi rGO/EP / 10 21 7
g’ rGO/PS 2.5 1.25 29 8
% rGO/PU 60 0.06 39.4 9
= (GO/PI 0.073 2105 51 10
rGO/PANI 2.8 1800 34.2 1
S-doped rGO/PS 2 33 24.5 12
. rGO/Fe203/PVA 0.36 3 20.3 5
% rGO/Fe,03/PANI 25 80 51 13
) rGO/Fe304/PVA 0.3 / 15 14
% rGO/FesO4/PANI 2.5 260 30 15
g rGO/CF/Fe;03 0.4 1.7>10 41.8 16
3 rGO/Fes04/PVC 1.8 7.7x10% 13 17
rGO/Fe;04/PEI 2.5 104 18 18
graphite/PAG6 3.2 / 12 19
@ graphite/PE 25 10 51.6 20
5 graphite/PE 3 / 33 21
> graphite/EP 5 2.6 1 22
graphite/ABS 3 16 60 23
= MWCNTs/WPU 0.8 2.1103 80 24
é’ CNTs/EP 2 516 33 25
% MWCNTs/WPU 45 44.6 50 10
% MWCNTs/Cellulose 0.15 / 35 26
é MWCNTs/PMMA 0.165 1000 27 27
fgs MWCNTs/PEDOT 2.8 1935 58 28
© MWCNTs/PTT 2 30 42 29
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SWCNTSs/EP 2 20 25 30

SWCNTs/PU 2 2.2x10* 17 31

CNTs/PS / / 18.5 32

CNTs/Coal tar 0.6 1.1x108 56 33

CF/Fes04/EP 13 0.2 20 34

CF/Fes04/PDMS 0.7 710 67.9 35

0 CFIPES 2.87 / 38 36

g CF/PVDF 0.05 180 14 37

E CF/PP 3.2 10 25 38

g CF/PS / 0.1 19 39

CF/ICNT/PS 1 0.215 21.9 40

CF/GN/Was 0.27 800 28 41

Ni 3 100 20 42

Ni/CB 1 31.6 85 43

Ni 1.95 / 23 44

Ni fiber 2.85 / 58 45

Ni-co fiber 25 1.3x103 41.2 46

2 Ag/CF 2.5 / 38 47

%’ Cu/graphite 2 80 70 48

CuNWs 0.2 / 35 49

Al 2.9 / 39 36

SS 3.1 0.1 48 50

Mxene/SA 0.008 2.9x10° 57 51
AgNWs/cellulose 0.0445 5.57x10° 101 vTvgrlsk

***pS, PEDOT, ABS, CB, SS, PES, PEI, PMMA, PDMS, PP, PI, WPU, EP, PU, PANI, PVA,
PVC, PE, PA66, PVDF, PTT, CuNWs and SA represents polystyrene,
poly(3,4-ethylenedioxythiophene), acrylonitrile-butadiene-styrene, carbon black, stainless
steel, polyethersulfone, polyetherimide, polymethylmethacrylate, poly(dimethyl siloxane),
polypropylene, polyimide, waterborne polyurethane, epoxy, polyurethane, polyaniline,
polyvinyl alcohol, polyvinyl chloride, polyethylene, nylon 66, Poly(vinylidene fluoride),
polytrimethylene-tereph-thalate, copper nanowires and sodium alginate, respectively.
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Table S2 Comparison of EMI SE and £ for different materials

Type Materials Th(ﬁlg:; 53 E'EQSE W /l:nK Ref
rGO-WPU/cotton 1 46 2.13 52
SEBS-g-MAH/f-BN 4 38 12.6 53
§ RGO@Fe304/epoxy 1 13 1.2 54
= GNPs/PS 3 33 472 55
§ GNPs/rGO/epoxy 3 51 1.56 56
RGO/CNF 0.023 26 7.3 57
GNP/PEDOT:PSS 0.8 70 0.83 58
APCF-epoxy 2.5 38 2.49 47
o GNSs/CINAP/CE 35 55 4.13 59
.qé:) PVDF/CNT/Ni 0.6 57 0.65 60
§ PVDF/GNP/Ni 0.6 56 0.66 60
::_:; PVDF/CNT/Co-chain 0.3 35 1.39 61
£ PVDF/CNT/Co-flower 0.3 32 1.3 61
?% MWCNT-Fes04@Ag/epoxy 2 35 0.46 62
© PVDF/Fe;04/CNT 11 33 0.62 63
PVDF/Fe304/GNP 1.1 36 0.68 63
PVA/MXene 0.027 44 4.6 64
" PVA/MXene 0.025 37 3.3 64
% PCL/Cu hollow bead 1 110 7 65
?;‘3 CuNWSs-TAGA/epoxy 3 47 0.51 66
= epoxy/SnBisg 2 72 1.6 67
AgNWs/cellulose 0.0445 101 10.55 This work

***PVA, CuNWs, rGO, WPU, SEBS-g-MAH, BN, GNPs, PS, CNF, APCF, CINAP,
PEDOT:PSS, CE, PVDF, CNT represents poly(vinyl alcohol), copper nanowires, reduced
graphene oxide, waterborne polyurethane, styrene-ethylene/butylene-styrene, boron nitride,
graphene nanoplatelets, polystyrene, cellulose nanofiber, Ag-plating carbon fiber, magnetic
carbonyl iron-nickel alloy, poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), cyanate

ester, poly(vinylidene fluoride), carbon nanotube, respectively.
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