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Figure 2 Schematic of the Electromagnetic wave absorption mechanism of aerogels
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Figure 3 The preparation of aerogels
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Figure 6 Electromagnetic wave absorption properties of materials at different carbonization temperatures
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Figure 8 The three-dimensional RL diagram of a magnetic alloy composite aerogel
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Research Progress of High Performance Electromagnetic
Wave Absorption Aerogel

LUO Jingyuan', YAN Jinxi' ,LV Xintong" ,LUO Yugqi, FENG Zhaobo,LIU Chongbo",DENG Chunjian
(School of Environmental and Chemical Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Electromagnetic wave (EMW ) absorbing materials are a class of functional materials that convert EMW energy into
heat or other forms of energy. With the popularization of 5G technology, wireless communication technology and high-power
electronic devices, electromagnetic pollution is becoming more and more serious, and has become the fourth largest pollution
after air, water and noise pollution, so it is imperative to develop practical and effective EMW absorbing materials. Aerogel is
a material with three-dimensional porous structure, which has attracted much attention because of its high specific surface area,
high porosity, low density, and large transmission path. The unique high porosity and high specific surface area inside the
aerogel material can significantly reduce the effective permittivity and further optimize the impedance matching; the large
transmission path can prolong the EMW transmission path and enhance the EMW attenuation ability, therefore it has received
much attention in the field of EMW absorption. The loss mechanisms of EMW absorbing materials are summarized, such as
conductive loss, polarization loss, eddy current loss, etc.; while the conventional synthesis strategies of aerogels are
summarized, such as freeze-drying, supercritical drying, atmospheric pressure drying, etc.; the types of aerogels are also
analyzed, such as carbon-based aerogels, ceramic-based aerogels, magnetic aerogels, and the potential EMW absorbing
mechanisms of the aerogels are deeply discussed. Finally, the multifunctionality of aerogel materials are outlined, such as
thermal insulation, heat insulation, hydrophobicity, and flame retardancy, etc., which is a great potential for aerogel
application in EMW absorbing field. Although aerogel materials have made significant progress in the laboratory research,
challenges still remain in mass production, which requires further optimization of the preparation process of aerogels.

Keywords: aerogels; electromagnetic wave absorption; absorption mechanism; preparation methods; classification;

multifunctionality ; review ; expectation
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