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Effect of Polyphosphoester Flame Retardant on Crystallization

Behavior and Morphology of PET
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(College of Materials Science and Engineering, Shandong University of Science and

Technology. Qingdao, Shandong 266590, China)

Abstract: Flame retardant poly(ethylene terephthalate) (PET) with different phosphorus contents were prepared by
melt blending. The isothermal crystallization kinetics of the flame retardant systems was first studied by using dif-
ferential scanning calorimetry (DSC) and Avrami method. Then polarizing microscope (POM), atomic force micro-
scope (AFM) and X-ray diffraction (XRD) were adopted to analyze the crystal morphologies. size and structure of
the blending systems. The results show that the addition of flame retardant has not changed the nucleation mecha-
nism of PET, whose primary crystallization is two-dimensional disk and three-dimensional spherulite growth and
that the addition of small amounts of flame retardant has the effect of heterogeneous nucleation on PET and its main
performance is to reduce the grain size and accelerate the crystallization rate.
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Fig. 2 Isothermal crystallization curves of PET and flame retardant PET at different temperatures
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Fig. 3 Plots of the relative crystallinity degree versus the crystallization time at different temperatures
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Tab. 1 Isothermal crystallization kinetics parameters of PET and flame retardant PET by Avrami fit

Sample T./°C n K/min " to.5/min
210 2. 10 6.93X10* 26.83
212 2.20 2.75X107¢ 35.17
PO
214 2.70 2.08X10°° 47. 35
216 2. 80 8.96X10 6 55.70
210 2.46 1.11 X102 5.37
212 2.68 2.22X1073 8.53
P1
214 2.95 4,33X10¢ 12. 20
216 2.95 1.55X10* 17. 28
210 2. 21 5.49X10 2 3. 15
212 2.76 1.16 X102 4. 40
P3
214 3.32 1.67 X103 6.15
216 3. 80 2.23X10¢ 8. 30
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Fig.4 Avrami plots for PO, P1 and P3 at different temperatures
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Fig.5 Polarized optical a micrographs of PET and flame retardant PET at 200 °C for 0.5 h
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Fig. 6 Atomic force microscope pictures of PET and flame retardant PET at 200 °C for 2 h
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