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Figure 1  Optical microscope images OM of CNT-CB/UHMWPE segregated composites with various
CNT-CB hybrid contents of (a) 0.1% (wt), (b) 0.5% (wt) and (¢) 2. 0% (wt) and (d) schematic illustration

of typical preparation process''"
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Figure 2 Transformation between orientated and amorphous structure of UHMWDPE molecules under different effects

(a) electric field and X-ray effect”” ; (b) thermal and tensile effectsH*]
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Figure 3 Proposed sketch of DBS self-assembly and water permeability of the unoriented and oriented
UHMWPE microporous membrane-®
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Normal textile Nanoporous PE Normal PE
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Figure 4 Schematics of comparison between nanoPE, normal PE, and cotton.

Only nanoPE satisfies IR transparency. visible light opacity, and air convection simultaneously"*®]
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Ultra-high Molecular Weight Polyethylene-based Functional

Composites and Applications

YANG Meng" ?, ZHAO Ning?* , XU Jian®
(1. College of Chemistry and Chemical Engineering , University of Chinese Academy of Sciences ,
Beijing 100049, China; 2. Laboratory of Polymer Chemistry and Physics, Institute of Chemistry ,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Ultra-high molecular weight polyethylene (UHMWPE) chains are prone to be closely packed and tangle
because of the simple and regular long linear structure. Although the resultant bottlenecks in processing of high-
performance UHMWPE materials restrict their large-scale development and applications, the unique structure indicate
various opportunities for functionalization and materials design. Based on the excellent properties of UHMWPE, a
considerable number of studies have shown that functionalization and composites design can be achieved by taking
advantages of the polydispersity of molecular weight, adjustable soft/hard phase and physical cross-linking density, pore-
foaming effects and stress-induced crystallization under stretching, crystallization-induced phase separation and other
characteristics. In this mini-review, the development and application of UHMWPE-based functional composites in recent
years are summarized to illustrate the unique advantages and broad prospects of UHMWPE in electromagnetic shielding,
intelligent response, biomedicine and thermal management.

Key words: UHMWPE; Functionalization; Composites; Separated structure; Porous; Dispersion
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