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Figure 1 Molecular structure of PET
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Figure 2 Pictures of residues of samples after combustion. Residue of
pure PET (a) and PDMN (b))
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Figure 3 SEM images of neat PET char crusts (a) and PET/AIOOH
composites char crusts (b)'*)
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Bl 4 PETZT4EAEZnCl, 3 2 UL SEME 2!
Figure 4 SEM image of PET fibers after mechanical stretching in
ZnCl, solution®"!
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Figure 5 FESEM image of pristine Co fiber impregnated with TiO,/Ag
NPs synthesized by procedure developed for PET fabric?”
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Figure 6 SEM micrographs of untreated PET/cotton fabrics (a) and
alum/ZnO coated fabric (b)%*
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Figure 7 Low (a) and high (b) magnification TEM micrographs of
PET nanocomposite with 3% graphene®”
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Figure 8 TEM images of PET/3% MWCNT at different dispersion
condition!®!. Poor dispersion (a) and good dispersion (b); the best dis-
persion condition obtained at 200 r/min twin screw
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Research development of nano hybrid functional composite
polyester fiber

ZHOU JiaLiang, XIANG HengXue, ZHOU Zhe, SUN Bin, CHENG YanHua, WENG Wei &
ZHU MeiFang

State Key Laboratory for Modification of Chemical Fiber and Polymer Materials, College of Materials Science and Engineering, Donghua Uni-
versity, Shanghai 201620, China

Poly(ethylene terephthalate) (PET) is one of the most extensively used semicrystal polymers, which has found its
applications in fibers, films, packaging and molding materials. About 80% of polyester products is polyester fiber and
polyester fiber is the largest variety of chemical fiber, but its industrial development is limited by severe homogeneousness,
unitary function, inferior functionalization ratio, high cost and low added value. Due to good machinability and excellent
mechanical properties of poly(ethylene terephthalate) fiber, a common method to realize the functionalization of PET
fiber is introducing nano-materials into the PET matrix based on organic/inorganic hybrid principle. This paper
summarizes the research status of PET matrix nano-hybrid functional fibers with flame-retardant, antibacterial,
uvioresistant and conductive properties, including the preparation methods, modification ways, fabrication techniques
and functional performances of these fibers. Also, this paper evaluates the merits of three modification methods: surface
coating, blending and in situ polymerization; furthermore investigates the effect of blending and in situ polymerization on
the dispersion of nano materials and the spinnability of nano composites. Finally, this paper prospects the developing
direction of PET matrix nano-hybrid functional fibers: structural and functional design of nanomaterials, controllable
interface of nano-materials and polyester, post-finishing technology of nano-hybrid materials; develop multifunctional,
intelligent and environment-friendly nano hybrid industrial fibers, and set up systemic evaluation standards of ecological
safety of nano-hybrid fiber.

polyethylene terephthalate, nano materials, organic/inorganic hybrid technology, functional fiber, polyester fiber
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