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Structure Design & Functional Construction

~of Hybrid Fiber Materials
Shan Guifang, Fan Qingqing, Zhou Zhe, Sun Bin, Chen Long, Yu Hao,

Qin Zongyi, Zhu Meifang*
State Key Laboratory for Modification of Chemical Fibers and Polymeric Materials,
College of Material Science and Engineering, Donghua University,
2999 North Renmin Road, Shanghai, 201620, China, *E-mail: zmf@dhu.edu.cn

Most of China’s domestically manufactured chemical fibers are still regular
fibers. High-tech fiber materials have become one of the most important
strategic basic materials for the national economy, the people’s livelihood,
national defense and so on. New hybrid fibers with functionality, smart and
intelligent performance have been attracted great attentions for their improved
properties. The major research interests in our group are about preparation of
functional hybrid materials and composite nanofibers, including the structure
design, synthesis and optimization of functional inorganic or organic phase
and its stable homogeneous dispersion in polymer matrix, the construction and
interaction mechanisms of organic/inorganic or organic/organic hybrid system
and its revolution of mesoscopic structure during spinning process, as well as
the spinning mechanisms, structure and morphology control of composite
functional fibers. A series of nano-hybrid fibers with_different functionality
have been prepared in our lab, such as PET fibers with excellent antibacterial
properties by addition of silver-containing zirconium phosphate particles, high
performance PPS fibers with ultraviolet resistant property by incorporation of
light shielding agent ad UV absorbing agent, fine denier PP fibers with
improved dyeability by introduction of PS/Garamite particles, PVA fiber with
absorbing properties and sensitive TPU hybrid fibers with electronic
resistance response to stimuli by addition of carbon nanotubes (CNTs), PHBV
self-reinforced fibers with biodegradability and biocompatibility by addition
of biodegradable PHBV/PEG and PHBV/PCL block copolymers. Moreover,
we have made a success of the industrialized production of PET fibers with
antibacterial property. The fulfillment of functional hybrid fibers will not only
meet the requirement of high-quality textiles, but also promote their
application in safety, environmental protection, energy and healthcare fields.
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Shanghai Nano Special Projects (0952nm05600) and the National Research Foundation
for the Doctoral Program of Higher Education of China (20100075110007) for financial
support.
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