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Abstract: With the increasingly serious electromagnetic pollution, “thin, wide, light and strong” new composite micro-
wave absorbing materials have attracted extensive attention. However, the development and application of new composite mi-
crowave absorbing materials are hindered by comparatively complex fabrication process, weak machinability and difficulty in
regulation of electromagnetic properties. Here, as a rich renewable resource with a three-dimensional mesh interconnection
structure,, bacterial cellulose ( BC) , whose surface is rich in hydroxyl groups for absorbing cobalt and iron ions, is used as a
carbon source to prepare Co,Fe, carbon nanofibers ( Co,Fe,/CNF) aerogel by one-step carbon reduction method. The re-
search shows that Co,Fe,/CNF aerogel has three-dimensional mesh interconnection structure, high porosity, ultra-low densi-
ty and high microwave absorption performance. When the carbonization temperature is 900 °C , the reflection loss (RL) of
Co,Fe,/CNF aerogel and paraffin mixture with low load ( ~3wt%) and thin thickness (3.5 mm) is —=47.5 dB, indicating
that BC biomass materials show great potential in “thin, wide, light and strong” microwave absorbing materials.

Key words; bacterial cellulose ; three-dimensional mesh interconnection structure ; Co,Fe, carbon nanofibers aerogel ; mi-
crowave absorption performance
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Fig. 1 ~ Schermatic diagram of preparation pracess of Co;Fe,/CNF aerogel (a) ; photo of large size bacterial cellulose( BC) (b) ; photos

of freeze-dried BC, Co**Fe**/BC aerogel , Co;Fe;/CNF aerogel (c)
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Table 1 Mass and mass fraction of samples before and after ad-

sorption of paraffin at different carbonization temperatures

Samples Before/mg  After/mg ~ Mass fraction/%
CosFe,/CNF-600 11.57  376.09 3.08
Co, Fe,/CNF-700 12.11  402.33 3.01
Co,Fe,/CNF-800 10.62  356.37 2.98
CosFe,/CNF-900 11.33  361.64 3.13
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Fig. 2 SEM (a~d), TEM (e~h) images and composition characterizations (i, j) of CosFe;/CNF aerogel at different carbonization
temperatures: (a, e) CosFe;/CNF-600, (b, f) CosFe;/CNF-700, (c, g) CozFe,/CNF-800, (d, h) Cos;Fe;/CNF-900,

(i) infrared spectra of BC and Co®"Fe**/BC aerogels, (j) N, absorption-desorption isotherms of Co;Fe,/CNF aerogel

£2 FEMLBET Co,Fe,/CNF SERKI L X ER

Table 2 Specific surface area of Co,Fe,/CNF aerogel at different

carbonization temperatures

Samples Sper/ (m?/g)
Co, Fe,/CNF-600 364.2
Cos Fe;/CNF-700 302.6
Cos Fe;/CNF-800 261.9
Co;Fe;/CNF-900 207.5
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Fig. 3 XRD patterns of Co;Fe;/CNF aerogel at different carbonization tem-

peratures
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Fig. 4 Raman spectra of Co;Fe;/CNF aerogel at different carbonization

temperatures
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Table 3 The I/ 5 values of Co;Fe,/CNF aerogel at different car-

bonization temperatures

Samples Iy/1g
Cos Fe;/CNF-600 0.94
Cos Fe;/CNF-700 0.87
Co; Fe;/CNF-800 0.79
Co; Fe;/CNF-900 0.71
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KIFETE 707. 9 eV FITE 725. 8 eV Ak iy S i 3= 802 il T4k

5 1/nm

5 CosFe;/CNF-900 “THEE Y &5 43 Bz 5T ML F WA (a~ ) F0
B F AT (d) B
Fig. 5 HRTEM images (a~c) and SEAD image (d) of Co;Fe;/CNF

aerogel at 900 °C carbonization temperature
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Fig. 6 XPS spectra of CosFe;/CNF aerogel at different carbonization temperatures (a) ; high resolution spectra of C 1s (b), Fe 2p (¢) and Co 2p (d)
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Fig. 7  Electromagnetic parameters of Co;Fe;/CNF aerogel at different carbonization temperatures: (a) real part of permittivity, (b) imaginary part of

permittivity, (c) dielectric loss tangent
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