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Abstract: A Novel phosphorus-containing flame retardant, polystyrene oxygen phosphonic acid (2-(diphenyl acid)-1,
4-benzodiazepines) ester (PDPMP), was synthesized by using 2-(diphenyl acid)-1, 4-benzodiazepines (DPO-HQ)
and phenyl phosphate dichloride ester (MPCP) as raw materials. The molecular structure of the flame retardant was
characterized by FTIR,' H-NMR and *' P-NMR. After that,the flame retardant PET (FR-PET) was prepared with
PDPMP. The flame resistance and thermal stabilities of PET and FR-PET were studied by limit oxygen index (LOD)
and dynamic thermogravimetric analysis (TGA) respectively. Meanwhile, two kinetic methods, Flynn-Wall-Ozawa
(FWO) and Starink,were utilized to study their thermal degradation kinetics. The results show that the flame resist-
ance of PET is improved by the addition of PDPMP and that the activation energy of FR-PET is lower than that of
pure PET with the earlier coming of the initial degradation temperature, but is higher in the later degradation stage,
which means that the flame retardant is decomposed prior to PET to generate the carbon layer with good heat resist-
ance and improves the thermal stability of the polyester.
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Fig. 2 The preparation process of FR-PET
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Fig. 6 TGAC(a) and DTG(b) curves of neat PET at different heating rates
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Fig. 7 TGA(a) and DTG(b) curves of FR-PET at different heating rates
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Tab. 3 Activation energies and correlation coefficients of PET and FR-PET according to Ozawa and Starink methods

PET(Ozawa) FR-PET (Ozawa) PET(Starink) FR-PET (Starink)
¢ E(kJ/moD) R E(k]J/moD) R E(kJ/mol) R E(kJ/moD) R
0.05 260. 41 0.984 51 237.32 0.971 33 263. 66 0.983 34 239.43 0.969 00
0.1 293. 87 0.977 28 267.95 0.982 21 298.73 0.975 76 271.49 0.980 89
0.2 321.96 0. 986 90 295. 54 0.987 18 328.12 0.986 09 301. 38 0.986 31
0.3 343.56 0.992 23 298. 26 0.993 07 350.72 0.991 77 303.07 0.992 60
0.4 348. 89 0.994 79 300. 85 0.994 20 356. 24 0.994 49 305. 69 0.993 81
0.5 357.34 0.995 28 303. 24 0.996 70 365. 05 0.995 01 308. 14 0.996 48
0.6 354.62 0.992 93 304.75 0.998 02 362.12 0.992 52 309. 17 0.997 89
0.7 345.47 0.993 82 305. 83 0.998 92 352.41 0.993 44 310.72 0.998 85
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Fig. 10  SEM micrographs for char layers of PET(a) and FR-PET(b) after combustion at 500 ‘C
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