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Extraction and characterization of oligomers from high molecular
weight poly( ethylene terephthalate)

WANG Yongjun' CHEN Shichang' LIU Mei' ZENG Weiwei’ LU Wangyang'
ZHANG Xianming' CHEN Wenxing'
(1. National Engineering Laboratory for Textile Fiber Materials & Processing Technology ~Zhejiang Sci-Tech University
Hangzhou Zhejiang 310018 China; 2. Zhejiang Guxiandao Green Fiber Co. Lid. Shaoxing Zhejiang 312000 China)

Abstract In order to study the composition and content of oligomers extracted from high molecular
weight poly( ethylene terephthalate) ( HMW-PET) and its influence on the properties of HMW-PET the
extraction and precipitation of oligomers were performed on fiber-grade PET solid-state polycondens—
ation ( SSP) and liquid-state polycondensation ( LSP) . The obtained oligomers were characterized by
advanced polymer chromatography and differential scanning calorimetry. The results show that the
precipitation process could separate oligomers quickly and completely. The extraction process can obtain
oligomers with good accuracy and repeatability less than 3% . The difference of oligomers content and
composition is significant between SSP products and LSP products. The oligomers extracted show
endothermic peaks at about 246. 6 and 310.7 °C  respectively and cyclic trimer accounts for the highest
proportion in oligomers for all products. The cold crystallization temperature of fiber-grade PET and
HMW-PET treated by extraction is increased. The melt enthalpy of fiber grade PET decreases by the
extraction while the enthalpy of HMW-PET become higher.
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Tab.3 Oligomers contents of fPET and PET-B by different extraction processes %
CZ C( DEG) 2 C3 C4 CS Cﬁ C7 C‘X C9 C‘l() CI] 2C‘]'Z
(PET 0.92 1.73 76. 44 9.18 4.73 3.30 1. 96 1.01 0.74
0.57 1.23 51.88 14.20 7.58 6.45 4.86 3.85 3.01 2.27 1. 40 2.70
PET-B 1.99 2.48 73.69 7.14 5.79 3.97 2.51 1.31 1.12
0. 82 1.59 51.19 15.77 8.00 6.90 5.24 3.94 2.85 1.98 0.71 1.31
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2.3
2 4 2
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Fig.2 Curves of PET oligomers composition at different stages of viscosity increasing process.
(a) Solid-state polycondensation; ('b) Liquid-state polycondensation; (¢) PET chips by two processes;
(d) PET industrial yarn by two processes
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Tab.4 Content of oligomers in each stage of solid-state polycondensation and liquid-state polycondensation %
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/ / /
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Fig.3 DSC curves of oligomers obtained by

different process. (a) Extraction process;

(b) Precipitation process
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