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Fabrication of ZnO/Carbon Foam Composites and their Electromagnetic
Shielding Properties
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Abstract: To improve the electromagnetic shielding performance of pristine carbon foam, a ZnO/carbon foam composite
was constructed using ZnO nanoparticles as reinforcement in this paper. The influence of the introduced ZnO nanoparticles
on the electromagnetic shielding performance was comprehensively studied. The results indicate that the total shielding
effectiveness of the ZnO/carbon foam composite can reach 24 dB, which is obviously higher than that of the pristine carbon
foam. This is attributed to the addition of ZnO nanoparticles, which enhance the dielectric loss of the pristine carbon foam.
Moreover, the attenuation constant and the skin depth of the composite are also investigated. It is found that the composite
delivers a higher attenuation constant and a lower skin depth.
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Fig.1 The microstructure and morphology of the obtained samples: (a) XRD spectrum of ZnO prepared by various methods, (b) SEM
image of ZnO prepared by hydrothermal method 1#, (c) SEM image of ZnO prepared by hydrothermal method 2#, (d) SEM image of
ZnO prepared by solvothermal method, (e) SEM image of ZnO prepared by the pyrolysis process
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Fig.2 The microstructure and morphology of the obtained carbon foam: (a) XRD spectrum, (b) SEM image
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Fig.3 The microstructure and morphology of the ZnO/carbon foam composite: (a) XRD spectrum, (b) SEM image, (¢) SEM image,

(d) EDS mapping
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Fig.4 Electromagnetic shielding performance of carbon foam and the ZnO/carbon foam composite: (a) SE4, (b) SER, (¢) SEx,
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Fig.5 The complex permittivity of carbon foam and the ZnO/carbon foam composite: (a) real part, (b) imaginary part
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Fig.6 Electromagnetic shielding characteristics of carbon foam and the ZnO/carbon foam composite: (a) a, (b) &
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