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Research Progress on Cellulose-based Electromagnetic Interference Shielding
Materials for Packaging
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ABSTRACT: The work aims to review the latest research progress of cellulose-based films, textiles, and aerogels with
packaging potentials and EMI shielding capacities, so as to promote the in-depth research on cellulose-based electromag-
netic interference (EMI) shielding materials for packaging. The preparation methods, electromagnetic interference (EMI)
shielding performance, versatility, and potential application in packaging of cellulose-based films, textiles, and aerogels
were introduced. The present cellulose-based electromagnetic shielding materials exhibited satisfactory EMI shielding
effectiveness (EMI SE) and mechanical properties and were promising as packaging materials. Meanwhile, some materials
also showed antibacterial properties, thermal insulation, and impact resistance and could be used in more complex scena-
rios. Through reasonable design, cellulose-based EMI shielding materials can possess excellent EMI shielding perfor-
mance, excellent mechanical properties, and good durability. Due to the above advantages and green and degradable
properties, these materials are expected to replace traditional EMI shielding packaging materials in the future. However,
these materials usually require elaborate fabrication techniques, so the mass production of these materials is still an urgent
problem to be solved.
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Fig.2 SEM images of CNF@MXene alternating multilayered films in different layers
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R ATE CNF R HE T H PANI, ¥ RGELL RS
LM%, BT ik 34.93 dB 19 EMI BRillctERE, %
CNF/PANI & A 214138 HAT L 5 19 R PE DL B A1)
it F M, 7E 1000 Y3 AT 10 min FHE S P VRS
TSR AT UG E 99% B HL I o S5 2T 4 Z Wi IBAH L, £F
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Tab.1 EMI shielding performance and preparation method of cellulose-based film

4 EMI SE/dB JEEHE /um HiE- RS = BN

MXene/CNF f5 42.7 15 HAhE [33]
Si-TM/BC Jl# 60 7.71 2 T 15 55 [34]
CNF@ A1 BIF YK A I 27.4 35 HS g [35]
A8 %% CNF@MXene [ 40 30~40 B g [36]
rGO/CNF J 26.2 23 HES ik [37]
CNF/rGO@Ni JI5 32 15~20 B g [38]
Yy AL 2 SR Bk 133738 0.9-15 %1@1&%}6&@%%&2#& 39]

CNF/MXene i
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MXene 44K F . HI T CNF 5 MXene 242k 7 58 4H H.
ER, & T IS A e K, i e e £
FLEEHBE T R S, 3 R e R T A A
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i T BE 55N S R I8 1Y) Ff EE R RT S B EMI SE 58 B (1)



C14 fl % T O

2022 4E 12 A

PEAT, MICTE AR R ) . e sh i . R
T E A FMOWSE HxE EMI FERERI S, A AR
FHE ¥ U TR T BA R R ORES F91) CNF/AR
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K4 CNF/MXene & & CBEBAA I R 1 (1) SEM €15
Fig.4 Longitudinal-plane and transverse-plane SEM images of the CNF/MXene composite acrogel
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K5  CNF/MXene & & CBER AT 19 EMI B HLER
Fig.5 Adjustable EMI shielding mechanism of CNF/MXene composite aerogel
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Fig.6 Demonstration of the appearance and flexibility of lightweight MXene/carboxymethyl cellulose aerogel film
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Tab.2 EMI shielding performance and preparation method of cellulose aerogel
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