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DEVELOPMENT ON THE SYNTHESIS AND APPLICATION OF THE HALOGEN-FREE

BISPIROCYCLIC PENTAERYTHRITOL PHOSPHATE FLAME RETARDANT
Jiang Xingsan, Yu Mingxun, Qiu Guihua Gao Qun
( CNGC Institute 53, Jinan 250031, China) ( Nanjing Military Representative Office in Jinan, Jinan 250031, China)
ABSTRACT  The synthesis of halogen—ree bispirocyclic pentaerythritol phosphate flame retardant and its application advance
were presented. Two main methods of using 3, 9-dichloro2, 4, 8, 10+etraoxa3, 9-diphosphaspiro[ 5, 5] undecane3, 9-dioxide ( PDD)
and 3, 9-dichloro-2, 4, 8, 10-tetraoxa-3, 9—-diphosphaspiro[ 5, 5] undecane as intermediate product were presented separately. It was
pointed out that the sort of flame retardant had a good industry application future. The problems during studying were brought forward.

KEYWORDS bispirocyclic pentaerythritol, phosphate ester, phosphite ester, flame retardant
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