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Synthesis of A Novel Type Reactive Flame Retardant with
Phosphaphenanthrene Group and Its Application in Polyurethane
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(a. College of Materials Science and Engineering; b. Fujian Key Laboratory
of Polymer Materials, 1. Fujian Normal University, Fuzhou 350007, China)

Abstract: A novel reactive flame retardant, 1-(2-hydroxy-3-phosphaphenanthrene) propoxy-4-ep-
oxypropoxybutane (1), was synthesized by the reaction of 9, 10-dihydro-9-oxa-10-phosphaphenan-
threne-10-oxide and 1,4-butanediol diglycidyl ether. The structure and property were characterized by
'"H NMR, P NMR, FT-IR and TG. The flame retarded material, 1/PU(2) , was prepared using 1 as
capping agent and polyurethane (PU) as base material. The effects of 1 on the flame retardancy and
mechanical properties of 2 were investigated. And the flame retardant mechanism of 1 was discussed.
The resulis showed that due to the gas phase and cohesive phase flame retardant effects of 1, 2 formed
into a smooth and compact char layer after combustion, which prolongs the ignition time and reduces
the melt dropping phenomenon. The LOI value of 2' ( dosage of 1 was 1% ) was up to 27% and UL-94
level was V-0.
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Figure 2 SEM photographs of PU composites char residue
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Figure 3  Heat release rate curves of PU,
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