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Figure 1 Schematic diagram of the formation of molecular composite and polymer blends

(a) rigid rod-like polymer; (b) flexible polymer; (¢) polymer blend; (d) molecular composite
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Figure 2 Schematic diagram of fiber-reinforced composite (a) and molecular composite (b)
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Figure 3 The common rigid polymer as reinforced phase
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Figure 4 The synthesis route of PPTA
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Figure 5 Schematic illustration of the intermolecular interaction between the PPTA anion and PVP
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Figure 6 Schematic models of dispersed PPTA anion molecular units in the PPTA-anion/PEO composites

(a) interspherulitic regions and (b) interlamellar regions
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Figure 7 Flow chart of the preparation of molecular composites by in situ polymerization
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Figure 8 Cross-sectional FESEM images of different PPTA/PVDF blends ( X 2.0 k)

(a) in situ polymerization; (b) solution bending
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Recent Progress on High-performance Composites-Molecular Composites

LI Hong-bin' *, SHI Wen-ying', SU Yu-heng', ZHANG Hai-xia' , QIN Xiao-hong'" *
(1. School of Textiles Engineering » Henan Engineering Laboratory of New Textile Product Development ,
Henan Institute of Engineering , Zhengzhou 450007, China;

2. College of Textiles, Donghua University, Shanghai 201620, China)

Abstract; Molecular composite is a kind of rigid/flexible polymeric composite where polymer components are dispersed
at the molecular level. Molecular composite extends the concept of fiber-based macro-composite to the molecular level. It
has the advantages of high strength and high modulus. As a category of high-performance composites, the research and
development of molecular composites is of great significance to the development and innovation of high-performance
composites. In this paper, the composition, preparation methods and the compatibility control of polymer pairs in molecular
composite were introduced. Moreover, the details of the present research of molecular composite were well described.
Finally, some problems deserving further research of molecular composites were presented and the development prospect of
molecular composites was prospected.

Key words: Molecular composite; Rigid reinforcement; Flexible matrix; Dispersion; Compatibility

10. 14028/j. enki. 1003-3726. 2017. 06. 002





