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Halogen-free flame retardancy of poly(butylene potbalate) (PBT) is at
present mainly achieved using low-molecular-weighiditives: These
additives often suffer from drawbacks, such as roetgion of the
mechanical properties of the polymer. Polymerieniaretardants are a
promising approach to overcome these drawbackseeTlmhosphorus
polyesters with altered chemical environment of ph@sphorusKig. 1)
are investigated as potential halogen-free flamaardants for
poly(butylene terephthalate).

o) (0] 0 0 Q, A o]
>\,,,/ A _ W AN - </ \~; Vi _
+d Q—{’*\/O@HO/\JN +o)_<:/_«o—\/oﬂ<—>,—o/\/}; +o = om0 o
y — .0 o
0-P=0 5

o o7

PET-P-DOPO 7 P PET-P-DPPO PET-P-DPhPO T
/4 \\ 1

y, / :’.\ o S =

Figure 1. Chemical structures of the phosphorus polyesters.

The outstanding fire properties of the neat PET@®PD as flame retarded
polyester material itself and as polymeric flamt&amant additive in PBT
were reported recentfy> PET-P-DPPO and PET-P-DPhPO were
additionally synthesizédto investigate the influence of the chemical
environment of the phosphorus on decomposition ar@sims and fire
behavior. Deep insights into structure-propertyatiehships provide the
basis for optimizing a flame retardant for a giagaplication.

All three phosphorus polyesters formed stronglyunméscent residues
under forced-flaming conditions in the cone calaten Eig. 2). Three



flame-retardancy mechanisms including flame infohit charring, and a
protection effect of intumescent char are simulbarséy active in all three
phosphorus polyesters leading to decreased fike Flame inhibition was
similarly strong in the three phosphorus polyestispite their different
structure. The amount of residue formed clearlyeti€led on the structure
of the polyester. PET-P-DPhPO (phosphine oxidectira, non-bridged
phenyl rings) yielded less residue (27 wt.%) th&T#P-DOPO and PET-
P-DPPO. The first step in the formation of char d®ss-linking’
Therefore, PET-P-DPPO with its bridged phenyl rinfggmed more
residue (33 wt.%) than PET-P-DPhPO. PET-P-DOPO dédrma high
residue (40 wt.%) because of its bridged phengsiand because of using
phosphinate instead of phosphine oXide.

Figure 2. Intumescent fire residues of PET-P-DOPO, PET-P-OPB&nd PET-P-DPhPO
(from left to right) obtained with an irradiatio %0 kW/m2 in the cone calorimeter.
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