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Preparation and properties of co-ferrite/carbon nanotubes/cellulose aerogel
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Abstract : In order to develop lightweight and efficient electromagnetic (EM) shielding materials to solve the increasingly
severe issue of EM radiation pollution, carbon nanotubes (CNTs) and co-ferrite (CoFe,O,) nanoparticles were selected as electrical
and magnetic components, respectively, with cellulose nanofibers (CNF) as the substrate, CoFe,0,/CNTs/CNF aerogels doped with
different CoFe,O, filling contents were successfully prepared by directional freeze-drying method under the cross-linking effect of
methyltrimethoxysilane. And their structures and properties were measured . The effect of CoFe,O, filling content on their electrical,
magnetic and EM shielding properties was also investigated. The results show that the introduced magnetic CoFe,O, optimizes the
EM feature of aerogels, and improves the shielding effectiveness (SE) while reducing the microwave reflection. When the CoFe,O,
filling content is 13.8 wt% , the EM shielding performance of aerogel reaches the highest, the average SE value in 18-26.5 GHz is
44.2 dB, and the reflection power coefficient (R) is 0.56. When the CoFe,O, filling content is further increased to 21.0 wt% , the SE
value decreases to 39.9 dB, while R value reaches 0.48, and the shielding mechanism shifts from reflection-dominant to absorption-
dominated shielding mechanism. In addition, CoFe,0,/CNTs/CNF aerogel also exhibits good compression resilience (100 stable
cycles) and high hydrophobicity (initial water contact angle of 145.2°), which ensures its long-term stable application in pressure or
humidity environments.
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Tab.1 Prepared CoFe,0,/CNTs/CNF aerogels under different CoFe,O, filling contents

Samples CNF/mg CNTs/mg CoFe,0,/mg Mass fraction of CoFe,0,/% Density/(mg-cm™)
CNTs/CNF 108 80 0 0 25.9
1-CoFe,0,/CNTs/CNF 108 80 10 5.1 26.5
3-CoFe,0,/CNTs/CNF 108 80 30 13.8 27.3
5-CoFe,0,/CNTs/CNF 108 80 50 21.0 28.4
7-CoFe,0,/CNTs/CNF 108 80 70 27.1 29.1
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