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Phosphonium Bromide Salts as Potential Flame
Retardants for Polymeric Materials

B.A. HOWELL, K.F. JOHNSTON and C. LIU

Center for Applications in Polymer Science Central Michigan University Mt.
Pleasant, Michigan 48859

Highly halogenated compounds, particularly multiply brominated aromatics,
continue to be effective and widely used flame retardants for a variety of apphcauons
Phosphorus compounds, although hat more ive than the brc
aromatics are effective at lower levels and function in ‘both the solid and gas phase. The
combination of both halogen and phosphorus in the same compound can lead to a synergy
of action and superior performance as a flame retardant.[1] The preparation of flame
retardant compounds containing both halogen and phosphorous requires, first, the
synthesis of a halogenated compound that would allow for a reasonable amount of
phosphine to be incorporated into the compound and, second, a compound that would
also contain a reasonable percentage of halogen after phosphorus incorporation. The
halogenated compound selected was 1,3,5-tri(bromomethyl)benzene. 1,3,5-Tri(bromo-
methyl)benzene is a crystalline, tri-functional compound that is economicat to produce
and has a relatively high percentage of bromine (67.2%). Treatment of this compound
with a variety of phosphines (which were generally available from reaction of the
appropriate Grignard or organolithium reagent with phosphorus trichloride) in
dimethylformamide, usually at reflux, afforded the corresponding phosphonium bromides
in excellent yields. {2] These salts are granular powders which should make excellent
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additives. The decomposition behavior of these materials as demonstrated by
thermogravimetry suggest that they should be useful in high temperature applications.
Several of them have decompostion temperatures in excess of 300 C.
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