FISRFRDES - 2026 453% 4533
Natural Science Research.2026,3(3)

@" VISER

SBE BB BRI
FRET KRR AHL FAE
KAEIEKFRFIAFR, Sh K& 130012

[FBZEH M8 2 A5 A0 IR R 2 AR LB I MRH 5RO PR, AIOAR KM Z B LB S = O B IB MR A T i 3EAT .
EYEEREAG N M AT, #1& T — A R AR ARG B 2 K69 LRI TR ok #t . EBAITINE R Sk B &I
MR A AR T AR KR, BRABKFMRERE, FLIZREFHREHRKE 0.0476W/ (MmK), £4AHEERZE MK P
F 200T T Aok 30min B HRH T EAH LA GBAEN 67T, BEZFHE 133C; £ 300C TFAvdk 30min /&4 @B EH 86<T,
mE SR 214T, B R R T H RN RE G F 0 AR BRI IR F RAuh], B8R T R BRI B R AR
[ AEAaTa o TR ot B RS

DOI: 10.33142/nsr.v3i3.20400 FESES: TQ637.6 XERFRIREE: A

Aerogel Flame-Retardant Thermal Insulation Coating
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Abstract: To address the problems of poor thermal insulation of interior coatings for ships and the flammability of conventional
thermal insulation coatings, this paper uses hydrophobic silica aerogel and hollow glass microspheres as functional fillers and phenolic
resin as the film-forming material to prepare an aerogel-based flame-retardant and thermal-insulation coating that combines strong
flame retardancy with high thermal insulation performance. In the alcohol lamp outer flame burning test, the coating did not ignite
after being subjected to the outer flame until carbonization, demonstrating excellent flame-retardant properties. Furthermore, the
coating exhibits a thermal conductivity as low as 0.0476 W/(m K). In the hot—cold surface temperature difference test, after heating at
200 <C for 30 min, the coating maintained its intact morphology with a cold-side temperature of 67 <C, giving a temperature difference
as high as 133 <C; after heating at 300 <C for 30 min, the cold-side temperature was 86 <C, and the temperature difference reached
214 <C. Meanwhile, this paper investigates the effect of defoaming on the coating and the low thermal conductivity mechanism of the
aerogel coating, thereby expanding the application scope of aerogel coatings.
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