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Fireproof and Anti-electromagnetic Construction Coatings
Using Boron Nitride Mixed with Zinc Oxide Nanoparticles
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Abstract

Nowadays, this is an era in which electronic products cannot be separated from daily
life, and these electronic products often release radiation that affects human health, and
sometimes even improper use of electronic products can cause fires. Therefore, this
study aims at looking for an appropriate coating that can effectively absorb
electromagnetic waves and are fireproof. Combining the previous research results, and
looking for relevant information and suitable chemicals, it was found that zinc oxide
can be used to resist electromagnetic waves, whereas boron nitride displays superior
fire resistance. On the basis of experimental results, the construction coating with BN:
ZnO ratio (1:3) exhibits the best fireproof and anti-electromagnetic wave ability. After
the flame test, the carbonized area was reduced by 20%, and the electric field and
magnetic field could be significantly reduced by 74.2% and 84.7% respectively. In the
future, this robust design of functional coating can also be extensively used in wood
plates, tapestries, and walls to reduce radiation and fire hazards.
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Figure 1. Typical XRD patterns of various BN + ZnO composite coatings.
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Figure 2. FE-SEM images of (a) pristine ZnO nanoparticles and (b) BN sheets.

Figure 3. Top-view FE-SEM images of BN + ZnO composite coatings with various
BN: ZnO weight ratios:(a) 1:3, (b) 1:3, (c) 1:1, (d) 2:1, and (e) 3:1.
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Figure 4. Photographs of the composite coatings with various BN: ZnO weight ratio:




(@) 1:3, (b) 1:2, (c) 1:1, (d) 2:1, and (e) 3:1, after the fire injection test.
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Figure 5. Carbonized area as a function of injection time.
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Figure 6. (a) Magnetic and electric field as a decreasing function of BN/ZnO
coatings, and (b) the variation of thickness with both the magnetic and
electric field at the fixed BN: ZnO ratio (=1: 3 in w/w).
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