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Schematic diagram of the preparation process of soybean dregs derived carbon
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Figure 2 Schematic diagram of
absorption mechanism of GPCN
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(a)—uncarbonized PNC ; (b)—marked portion of uncarbonized PNC ; (¢)—PNC-800; (d)—marked
portion of PNC-800.
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Figure 3 SEM image of PNC
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Figure 4 Schematic diagram of the preparation process
of BCN
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Figure 5 Microwave absorbing properties of crab shell derived carbon-based materials
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Figure 6 SEM images of Ni/BHPC composites
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(a)—schematic of the preparation process of OC-CFO; (b)—SEM image of OC;(¢)—SEM image of CFO;
(d)—TEM image of CFO; (e-g)—SEM images of OC-CFO at different resolutions ; (h)—3D RL image of the
OC;(i)—3D RL image of the CFO; (j)—3D RL image of the OC-CFO; (k)—2D RL image of the OC-CFO.
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Figure 7 Schematic diagram of the preparation process, SEM image, TEM image, and RL 3D
and 2D images of the OC-CFO series samples
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Hydrothermal Calcination
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Figure 8 Schematic diagram of the preparation of

NiCo@NPC @ CF-x(x=600, 700, 800)
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Figure 9 SEM images of BPC@ Co;0,/CoFe,0, series samples
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Research Progress of Biomass-Derived Carbon in
Microwave Absorbing Materials

GU Zhe, LIU Jiahuan, YV Yueqi,ZHAQO Jia",ZHANG Qingguo’
(College of Chemistry and Materials Engineering, Bohai University, Jinzhou 121013, China)

Abstract: Electromagnetic radiation poses a significant threat to both human health and the functionality of electronic devices,
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as the emission of unwanted electromagnetic waves from electronic devices can degrade performance. To tackle this challenge,
scientists have developed various microwave-absorbing materials. Recently, biomass materials have attracted considerable
attention due to their advantages, such as low cost, lightweight nature, renewability, environmentally friendliness, and
availability. When carbonized and activated, biomass materials - referred to as biomass-derived carbon-exhibit excellent
microwave absorption properties, closely tied to their composition, microstructure, and porosity. Studies show that using
biomass-derived carbon-based materials in microwave absorption not only effectively reduces electromagnetic radiation but also
promotes environmental sustainability, contributing to a more eco-friendly future. This review summaries the progress in the
development of biomass-derived carbon-based microwave absorbing materials, highlighting different types of biomass-based
materials and their carbonization and activation techniques. Researchers have employed a variety of strategies to enhance the
microwave absorption performance of these materials, including doping with other heteroatoms and compositing with magnetic
and dielectric materials. Doping improves the electromagnetic loss characteristics, while the composite technique further
enhances wave-absorption efficiency and material stability. In conclusion, this article reviews the practical applications of
biomass-derived carbon-based materials in electromagnetic wave absorption, explores their wave-absorbing mechanisms, and
discusses future development prospects. Current research indicates that biomass-derived carbon-based microwave absorbing
materials hold great potential for reducing electromagnetic pollution. The combination of theoretical predictions and
experimental results is expected to drive the design and application of lightweight, high-performance microwave-absorbing
materials, providing important directions for future research and innovation.

Keywords: biomass-derived carbon;microwave absorbing materials; electromagnetic radiation; carbonization; magnetic materials;

dielectric materials;doping;lightweight
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