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Synthesis and Application of Organosilicon Bicyclic Caged-phosphonate Flame Retardant
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Abstract : An organosilicon bicyclic caged phosphonate flame retardant, methylvinyldi (1-oxo-1-phosphine-2,6,

7-trioxyheterobicyclo [2.2.2]octanyl-4-imino) silane was synthesized in two steps from tris-hydroxymethyl aminomethane

hydrochloride, phosphorus oxychloride and methylvinyldichlorosilane, while the chemical structure of the product was characterized

by FTIR and 'H-NMR. The optimum synthesis route of MVDIS were investigated as follows, under nitrogen atmosphere, 7 (caged-

phosphonate amine) : n (methylvinyl dichlorosilane) = 2.1 : 1, diethylene glycol dimethyl ether as solvent and keeping the reaction

at 90°C for 10 h, while the yield of product was 91.4%. The flame retardancy, mechanism and microstructure of ablation products
were investigated by TG-DTA, LOI, UL-94 and SEM. The results showed that MVDIS had good thermal stability and a gas-phase

flame retardant mechanism worked. An outstanding flame retardant and self-extinguishing properties were obtained when MVDIS

was introduced into UPR matrix.

Keywords : organosilicon flame retardant ; tri(hydroxymethyl)aminomethanehydrochloride ; synergism ; unsaturated polyester

resin ; caged structure
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