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Three-dimensional Carbon Nanocoatings for
Fire Retardancy and Anti-electromagnetic Wave
Applications
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Abstract

The incidents of fires were frequent and many property and casualties were taken
away. In addition, recently everyone is paying more and more attention to the impact
of electromagnetic waves on the human body. In view of this, this research focuses on
the development of new functional materials, hoping to achieve both the fireproof effect
and the anti-electromagnetic wave function. In this study, carbon nanomaterials with
different dimensions (0-dimensional graphene quantum dots, 1-dimensional carbon
nanotubes, and 2-dimensional graphene nanosheets) were prepared into multi-
dimensional carbon coatings for fire prevention and electromagnetic wave resistance.
The research results show that adding more multiple dimensional materials, it is very
beneficial for reducing the carbonized area and improving anti-electromagnetic wave

resistance. Among them, the carbonized area of three-dimensional carbon coatings can



be reduced by 33%, and the intensities of electrical wave and magnetic wave can be
reduced by about 77% and 50%, respectively. In the future, this research will be applied
to building materials, enabling these materials to obtain better fireproof and anti-

electromagnetic wave resistance.
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Figure 1. Typical XRD patterns of different coatings.
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Figure 2. Top-view FE-SEM images of blank sample and its corresponding elemental
mapping.
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Top-view FE-SEM images of C-012 sample and its corresponding

Figure 3.
elemental mapping.
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Figure 4. Photographs of different coatings on wooden substrates after the fire

injection test.
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Figure 5. The carbonized area as a function of fire injection time.
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Figure 6. (a) Magnetic and (b) electric field shielded by different carbon coatings.
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Figure 7. (a) The shielding efficiency of magnetic and electric field by different
carbon coatings and (b) magnetic and electric field shielded by C-012

coating with different thicknesses.
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