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Abstract; Conductive carbon black ( CCB)/alumina ( Al,0;) composite microwave-absorbing
agenls were prepared by using physical blending method, and the composite microwave-absorbing
agents were applied onto the surface of fabrics through polydimethylsiloxane ( PDMS) treatment,
resulting in CCB/Al,0,/PDMS microwave-absorbing coated fabrics. The effect of mass fraction of
composite microwave-absorbing agents on fabric surface morphology, electrical conductivity,

electromagnetic parameters, microwave-absorbing performance and hydrophobic properties were
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systematically investigated.

The results showed that the CCB particles formed heterogeneous

interfaces and conductive networks among Al,O, particles, with the coating structure tightly bonded

to the fabric substrate and exhibited excellent surface continuity. Optimal microwave-absorbing

performance was achieved when the mass fraction of CCB/AlL,O, composite microwave-absorbing

agents in PDMS solution reached 25%, the coated fabric demonstrated a minimum reflection loss of

-54.41 dB at a coated fabric thickness of 2.1 mm and a maximum absorption bandwidth of

5.44 GHz (from 9.92 GHz to 15. 36 GHz) at a coated fabric thickness of 2. 5 mm. Meanwhile, as

the mass fraction of the CCB/AlL,O; composite microwave-absorbing agents increased, the static

contact angle significantly increased, indicating strong hydrophobic properties. These findings can

provide practical references for the design and performance optimization of hydrophobic microwave-

absorbing fabrics.

Keywords: conductive carbon black; alumina; physical blending method; coating method;

electrical conductivity ; microwave-absorbing performance; hydrophobic property
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Fabrication process of CCB/Al,0,/PDMS microwave-absorbing coated fabrics
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Fig.2  Schematic illustration of fabric resistance testing method
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Fig.3  Micromorphology of CCB/Al, O, composite microwave-absorbing agents and CCB/Al,0,;/PDMS

microwave-absorbing coated fabrics
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Tab.1 Electrical conductivity and its standard deviation of
CCB/ Al,O,/PDMS microwave-absorbing coated fabrics

FE o/(S-m™) Pt 2%
CA-10 2.356x10° 8.077x107®
CA-15 7.541x107¢ 3.554x107’
CA-20 4.737x107° 1.066x107*
CA-25 0.293 5.165%107°
CA-30 0. 992 0. 037
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Fig.4 Electromagnetic parameters of CCB/Al,0,/PDMS microwave-absorbing coated fabrics
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Fig. 7 3D reflection loss maps, reflection loss curves, and reflection loss contour maps of different samples
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Fig. 10  Illustration of electromagnetic absorption mechanism
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Tab.2 Absorption performance of some microwave-absorbing materials
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