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Recent progress on 3D graphene aerogel based microwave absorbing materials

QIAO Mingtao* , QI Jingbo , WANG Jiani, SHI Jinxuan , LI Xiang , LEI Wanying , WEI Jian

(School of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: With the development of information technology, electromagnetic pollution has become increasingly

severe. Therefore, the development of high-performance microwave absorbing materials with "thin, light, wide, and

strong" characteristics has become a top priority. Graphene's excellent properties, such as high conductivity, high

specific surface area, and low density, have attracted widespread attention from researchers. To solve the problem

of impedance mismatch and single loss mechanism caused by single graphene material, other components are

introduced to prepare multi-component composite materials, which improve impedance matching and create

diverse loss mechanisms, making it a common design solution. This paper briefly discusses the absorption

mechanism, describing four categories: Dielectric type, magnetic composite type, ordered type, and pressure-in-

duced type. Through material selection (metals, ceramics, ferrites, conductive polymers, biomass materials, etc.),

structural design, mechanism analysis, and combining with recent research results in the field, the research

progress of graphene aerogel based microwave absorbing materials is summarized, and future research directions

are also proposed.

Keywords: graphene; aerogel; microwave absorption; structure design; impedance matching; electromagnetic

pollution
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Fig.3 SEM images of composite aerogel and schematic diagram of its microwave absorption mechanism: (a) Ti;C,T, MXene@graphene oxide
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Table1 Comparison of performance for different absorber

Sample Filling ratio/wt% Rymin/dB EAB/GHz Thickness/mm Ref.
M@GAMS 10 -49.1 2.9(12.9-15.8) 1.2 [25]
PANI/GA — -42.3 3.2(8.7-11.9) 3.0 [26]
DG/Si;N, — -77.3 7.4 (10.6-18.0) 2.7 [27]
GA@Ni 425 -52.3 6.5(11.3-17.8) 3.0 [32]
Fe;0,@C/rGO — -59.23 6.72 (=) 3.57 [33]
CoFe,0,/N-rGO 20 -60.4 6.48 (11.44-17.92) 2.1 (34]
GA/Fe;0,@SiO, 5 -51.5 6.5 (6.2-12.7) 4.0 [35]
Ni/MXene/rGO 0.64 ~75.2 73(-) 2.2 [38]
Co@C/GA — -45.0 4.0(13.1-17.1) 1.5 [39]
GA — -61.09 6.3 (7.5-13.8) 4.81 [47]
C/rGO 0.8 -46.11 5.8 (12.2-18.0) 2.70 [48]

Notes: Ry min— Minimum reflection loss; EAB—Effective absorption bandwidth.
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