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Preparation and properties of recycled tetra-hollow self-crimping PET fibers
HONG Yujie',REN Tianxiang”, FU Yucheng’,ZHAN Yingtao', LIU Zhao®, ZHAN Haihua®®, QI Dongming'*, CHEN Guoming’,
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4. CTA High-tech Fiber Co., Ltd.,Shaoxing 312000,China; 5. Zhejiang Aqinuo Decorative Materials Co.,Ltd., Shaoxing 312000, China;
6. .College of Textile Science and Engineering, Shaoxing University, Shaoxing 312000, China;
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Abstract : To alleviate the environmental pressure caused by poly (ethylene terephthalate) (PET) waste, chemically recycled
PET chips were used as raw materials to successfully produce four-hollow self-crimping fibers. The rheological properties of virgin
and recycled chips were systematically analyzed, and key parameters (including the melting process, spinning assembly, cooling
conditions, and winding process) were optimized to investigate their effects on fiber spinnability and performance. The orientation
differences between conventional round fibers and four-hollow fibers were compared, and the cross-sectional morphology of fibers
under optimal conditions was examined. The results show that the rheological properties of chemically recycled PET chips are close
to those of virgin chips, ensuring good spinnability. Under optimized conditions, extruder temperatures of 292, 296, 298, 297,
296 °C, spinning temperature of 295 °C, side blow airflow velocity of 0.7 m/s, setting temperature of 50 °C, and winding speed of
4 508 m/min. The obtained fibers exhibit a crystallinity of 26.04%, breaking strength of 3.55 cN/dtex, elongation at break of
48.69%, crimp shrinkage of 13.40%,and crimp stability of 76.59%. The fibers demonstrate excellent thermal and mechanical proper-

ties, high crimp stability, and a well-defined four-hollow cross-sectional structure. Additionally, sonic velocity tests reveal that the
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four-hollow fibers have lower orientation but superior self-crimping behavior and elastic recovery, making them suitable for func-

tional textile applications.

Keywords : polyethylene terephthalate ; chemical recycled chips ; hollow self-crimping fiber ; spinning assembly ; produc-

tion process
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Tab. 2 Fiber crimp properties under different side-blowing wind

speed
Side-blowing wind
B Crimp shrinkage/% Crimp stability/%
speed/(m+s™)
0.5 4.94 48.20
0.6 10.12 62.32
0.7 13.40 76.59
0.8 11.00 61.72
0.9 5.50 49.42
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Fig. 5 TG and DTG curves of fiber at different setting temperatures
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Tab.3 Production conditions and properties of fibers at different winding speeds

Wl(nril_nni;?le)ed/ Entanglements per unit Breaks per unit Crystallinity/% Bre;:;?i:;:?)g t/ Elongation at break/%
4308 19.1 8 22.14 2.30 54.26
4408 8.7 6 22.95 3.02 50.77
4508 1.5 1 26.04 3.55 48.69
4608 12.3 6 23.87 2.94 49.69
4708 19.6 9 22.59 2.33 42.85

Notes: Both entanglements and breaks are calculated based on 24-hour production data across 6 spinning positions.
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Tab. 4 Comparison of fiber properties

Breaking strength/  Elongation at ~ Boiling water

Fiber t
1ber types (cN-dtex ™) break/% shrinkage /%
Double C-
2.75 56.50 3.02
shaped fiber
Four-hole 355 48.69 7.40

hollow fiber
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