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Preparation of collagen fiber carbon aerogel and its performance
on electromagnetic shielding and microwave absor bing
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Abstract: Collagen fiber carbon aerogel (CFCA) was prepared by freeze-drying and high temperature
carbonization using collagen fiber obtained from acid hydrolysis of chrome tanned sheepskin waste as raw
material and polyvinyl alcohol as crosslinking agent, and characterized by SEM, XRD and Raman. The
effect of carbonization temperature on the graphitization degree and electromagnetic shielding properties of
CFCA was investigated. The results showed that CFCA displayed a porous network structure, and high
temperature carbonization led to aerogel graphitization. CFCA-800 obtained at carbonization temperature of
800 °C, with a density of 18.0 mg/cm’, compression strength of 755 kPa, and conductivity of 216 S/m,
exhibited the highest graphitization degree, the lowest relative strength ratio of 0.971 between D and G
peaks in Raman spectrum, and the best microwave absorbing ability. The electromagnetic shielding
efficiency of CFCA-800 at 10.4 GHz could reach 60 dB, the reflection loss could reach —29.21 dB, and the
maximum absorption bandwidth could reach 4.2 GHz. The impedance matching of CFCA-800 in the X
band was close to 1, and the attenuation constant was up to 386 at 12.1 GHz, indicating good impedance
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matching characteristics and excellent electromagnetic wave attenuation ability.

Key words: collagen fibers; waste leather; carbon aerogels; electromagnetic shielding; wave absorption;

functional materials
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