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Abstract: BC@Fe;0, dispersion was firstly prepared by loading magnetic Fe;O4 nanoparticles onto the
surface of bacterial cellulose (BC) through in-situ co-precipitation method, based on which hierarchical
BC@Fe;0,/AgNWs composite film with magnetic and conductive performances was successfully
fabricated via a two-step vacuum assisted filtration method using silver nanowires (AgNWs) as
conductive filler. The microstructures of composite films were characterized by SEM, TEM, FTIR
and XRD analyses. And the conductive, electromagnetic shielding and mechanical properties
of BC@Fe;04,/AgNWs composite films were further explored. The results showed that the
BC@Fe;04/AgNWs composite film with AgNWs unit area content of 1.8 g/m” had an electromagnetic
interference shielding effectiveness of 56 dB. Moreover, the composite film exhibited outstanding
mechanical properties due to the good interface interaction between AgNWs and BC@Fe;04 matrix.
The tensile strength and elongation at break could reach a maximum of 84.6 MPa and 4.05% (AgNWs
unit area content was 0.8 g/m”), respectively. The synergistic effect of its own hierarchical structure
with double electromagnetic loss of Fe;04 and AgNWs gave BC@Fe;0,/AgNWs composite film
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excellent electromagnetic shielding properties.
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Fig. 1 Schematic illustration for fabrication of BC@Fe;04,/AgNWs composite film
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Fig. 2 SEM (a) and TEM (b) images of AgNWs
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Fig. 3 XRD pattern of AgNWs
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Fig. 4 SEM images of BC (a) and BC@Fe;04 (b)
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Fig. 5 Photo (a), SEM images of surface (a’, a”) and section (b) of BC@Fe;04 composite film; Photos (c), surface (¢’, ¢”) and

section (d) of BC@Fe;0,/AgNWs composite films
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Fig. 6 XRD patterns of BC film and BC@Fe;0, composite
film (a); XRD pattern of BC@Fe;0,/AgNWs composite
film (b); Hysteresis loops of BC and BC@Fe;0, (c);
FTIR spectra of BC, Fe;04, AgNWs, BC@Fe;04
and BC@Fe;04,/AgNWs composite film (d)
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2.3 BC@Fe0/AgNWs EAEREH S HEEEE BC@Fe;0,/AgNWs & &K ( AgNWs [ B & &
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T 48 Vo R 8 7 BELUB /S o ] Te~i AT AgNWs  BC@Fes0, Z B I AL S T30 T S 2 515
[l fL & BC@Fe;04/AgNWs & 45 Ik 525 LED 1 PEZ R R RE T, R A WA E ST
Bl R . BfiZE AgNWs [AL SN, LED fTRYSEE AgNWs Ao WE Gl R , IR T2 414
AW R, IS m AT M e S, B T A i R 47 1) S HL AR o

4x10° 1.4
a = 3.69x10° 2500 b
3 2000
3x105 - 3 1500 121
= 1000 .,/-\_\'/_\.
= ;R 500 1.0
g 2105k 2.17x10 of —— <
= 0 10 15 20 & |
% ASNWSTHTBL fit(g/m?) 0.8
sk
1x10 061
ok 5 a1x103e_242 0.42 oal
1 1 1 1 1 1 1 1
0 0.5 1.0 1.5 2.0 0 2 4 6 8 10 12

AgNWSTHR & & /(g/m?)

&7 AN[F AgNWs E 5t BC@Fe;04/AgNWs Z 45 HEER I (a); BC@Fe;04/AgNWs & 4 i IRAE S H A 7] 2 42 11
JE AR 7 AR (b); AN AgNWs L& it BC@Fe;04/AgNWs & AW 5 52 LED AT IR A (c~i); TS
1) BC@Fe;04/AgNWs & 5 5% “SUST” LED ST A (j)

Fig. 7 Square resistance of BC@Fe;0,/AgNWs composite films with different AgNWs area contents (a); Relative square
resistance change of BC@Fe;04/AgNWs composite film at different bending radius (b); Pictures of LED lamps
lighted by BC@Fe;04,/AgNWs composite films with different AgNWs area contents (c~i); Picture of "SUST" LED
lamp by the folded BC@Fe;04/AgNWs composite film (j)

2.4 BC@Fe;0,/AgNWs & & i K i BB Rk 57 i 30 SE; =—10logT (1)

WSCFE (SEx ). SURHFE (SEr ). ZH A SEg =—10log(1-R) (2)
ke (SEw ) #4BUE L REBEMALRE (SEr ). HLRESE
A SR P L2 DM 12 ) L T S s A e ) Pl T S 5
HEAT IR , BT BC@Fe;0/AgNWs 5 WM X, SE;. SEx. SEr. SEy 4333575 2 B i B
() SEr. SEs Ml SEr. H.*4 SEr>15dB, SEy A[ZME  XhE. FBEN R CIAE . FREIE S S0 R R e i Ui
i, SEr. SEa Ml SEx B EART W ERFHFE; T 5 R /AIMREESN SR

SE :—IOIOg(%J:SET—SEM—SER (3)
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Table 1 Shielding properties of different polymer-based
electromagnetic shielding materials
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