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Table 1 Composition of raw materials used in the hybrid reaction (g)

Material ALS MTES PhTES EtOH HAC DC-57
ALS/MTES 20.39 21.40 4.20 0.21 0.23
ALS/PhTES 20.39 28.53 4.90 0.29 0.27

ALS/MTES/PhTES 20.39 14.26 9.61 4.47 0.48 0.25
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Fig.1 FT-IR spectra of different raw materials and coatings
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Fig.2 SEM images and EDS element mappings of surface (a-c) and cross section (d-f) of refractory coating samples: (a, d) ALS/MTES,

(b, &) ALS/PhTES, and (c, f) ALS/MTES/PhTES
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Table 2 Mechanical properties of different coatings
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Fig.3 DSC curves of different coatings
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Table 3 Data of TGA-DTG curves analysis for different 2.6 XRD M
coatings I 56 56 A v 2 DR R % M R B KRR T AT S R R
Coating T,/°C T,/C Fﬁﬁﬂmﬁ JEFES AT 7 XRD WK, 25 R WK 6. MR
ALS/MTES 174.28 489.52 82.18 JEURE R A B TR ) 3 AERJE XRD B (F 6a)
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Fig.5 Spray gun ablation photos of different coatings: (a) ALS/MTES, (b) ALS/PhTES, and (c) ALS/MTES/PhTES; appearances of
coatings ablated for different time: (d) before ablation, (e) ablated for 60 s, and (f) ablated for 120 s
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Fig.6 XRD patterns of coatings before and after spray gun ablation: (a) aluminum sol and three coatings; (b) after spray gun ablation
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Preparation and Properties of Nano-Aluminium Sol Hybrid Silicone
Refractory Flame Retardant Coating

Guo Yuting, Hang Jianzhong, Wang Yuan, Li Yuanyuan, Sun Xiaoying, Shi Liyi
(Research Center of Nano Science & Technology, College of Sciences, Shanghai University, Shanghai 200444, China)

Abstract: In this study, three kinds of organic/inorganic hybrid flame retardant coatings were prepared by sol-gel method using
water-based nano-aluminum sol (ALS) as the inorganic component, methyltriethoxysilane (MTES) and phenyltriethoxysilane (PhTES) as
the organic precursors. The three kinds of coatings are nano-aluminum sol hybrid methyltriethoxysilane (ALS/MTES), nano-aluminum sol
hybrid phenyltriethoxysilane (ALS/PhTES), and nano-aluminum sol hybrid methyltriethoxysilane and phenyltriethoxysilane
(ALS/MTES/PhTES). The flexibility test of the coatings shows that the flexibility of ALS/PhTES and ALS/MTES/PhTES coatings
containing phenylsilane are better than that of ALS/MTES coatings, indicating that the addition of PhTES could improve the flexibility of
the coating. The thermal stability test of the coatings illustrates that the T, of ALS/MTES/PhTES coating is 205.78 °C, which is the highest,
besides, the residual mass fraction reaches 72.57% when the temperature is 900 <C. It illustrates that the addition of PhTES promotes the
thermal stability of the coating in some extent. SEM images of the samples show that the surface of coating is uniform, dense and without
obvious phase interface. Otherwise, the XRD test results of the coatings before and after ablation show that the mechanism of fire-resistant
is attributed to the decomposition of organic silicon side chain group in coating, generating CO; and H,O, and the decomposition of
aluminium sol, generating y-Al.O3 and H,O when the coating is ablated, thus preventing the coating from combustion.

Key words: nano-aluminum sol; organic/inorganic hybrid; organic silicone; fire resistance; flame retardant
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