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Synthesis and Application of Propyl Silicic Acid Tricyclic Phosphonate Flame Retardant
Zhong Shicheng, Li Guo, Wang Yanlin
(School of Chemistry Bioligy and Material Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)
Abstract : Propyl trimethoxy silane and caged phosphate. were ‘used as raw materials-to synthesize a kind of flame retardant
propyl silicic acid tricyclic phosphonate containing high phosphorus content-and_high silicon content. The optimum conditions are :
the molar ratio of glycidoxypropyltrimethoxysilane and cage phosphonic acid lipid 1 : 3.4, first at 65°C, the propyl trimethoxysilane
and cage phosphonic acid ester are mixed, and then heated to.170°C, the reaction of 17 h, cooling to 40°C, adding ether washing,
stirring 0.5 h, filtration after drying, the final product yield is 86.2%. The structure and properties of the product were characterized
by means of fourier transform infrared.spectroscopy and nuclear magnetic resonance, thermogravimetric analysis and the limit oxy-
gen index. The results show that the product has good thermal stability. When the product is added to 191 unsaturated resin with 20%
propylsilicate tricyclic phosphonate, the oxygen index reached 29% and the flame retardant level reach. When the product is added to
polypropylene with 25% propylsilicate tricyclic phosphonate, the limiting oxygen index reach 26% and the spline charring does not
drop during combustion. This indicates that propylsilicate tricyclic phosphonate has good flame retardant and charring effect.
Keywords : propyl three methyl silane ; caged phosphonate ; high phosphorus content ; flame retardant
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