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Abstract: Biomass-derived porous carbon has drawn extensive attention in the microwave absorbing materials (MAMs)
due to the advantages of extensive sources, low-cost, sustainability and tailorable structure. Aimtolight-weight bio-
mass-derived MAMs with high attenuation capacity over wide frequency range, longan shell-based porous carbon mate-
rial (LSPC) was prepared by activated carbonization by using different activators, namely phosphoric acid (H;PO,),
potassium hydroxide (KOH) and zinc chloride (ZnCl,). Influence of activation on the microstructure, morphology and
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microwave absorbing performance of resulted porous carbon materials were systematically investigated by applying
X-ray diffraction, Raman spectroscopy, scanning electron microscopyvector network analyzer. Results indicate that
activation induced more amorphous regions and defects, thus forming more heterogeneous interface and polarization
centers conducing to the dielectric loss. Compared with LSPC with thick and smooth skeletons, activated LSPC materi-
als showed hierarchical structures with different scale pores. While LSPC-H;PO, exhibited thinner wall of pores and
LSPC-ZnCl, showed smaller pores on the skeleton, LSPC-KOH depicted vertebra-like hierarchical structure. Activation
improved the microwave absorbing performance, and LSPC-KOH showed the best microwave capacity, with minimum
reflection loss of —43.57 dB, which was 2.03 times and 3.02 times higher than that of LSPC-H3PO4 and LSPC-ZnCI12,
respectively. Moreover, activation broadened the effective absorption bandwidth of LSPC to varying degrees. Analysis
of structure-associated electromagnetic loss behavior implies that hierarchical structure, dipolar/interfacial polarization
and multiple reflection greatly contribute to the balanced impedance matching and attenuation capacity, thus improving

the microwave absorption performance of activated LSPC materials.
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Fig. 1 XRD patterns (A) and raman shifts (B) of longan
shell derived porous carbon
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