Space-Confined Polymerization
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Polymerization in 2 to 10 nanometer nanopore reactors with appropriate catalysts can produce linear polymers
with ultrahigh molecular weights and strengths. The polyethylene (PE) fibers thus produced at ITRI laboratories
have recorded molecular weight greater than 7 million with melting temperatures greater than140°C and a
strength suitable for bulletproof applications. By putting different catalysts in the pores, molecular-level
blending of two different polymers, such as aPS and sPS, was first demonstrated in the world.
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Homopolymerization of PE
e Ultra high crystallinity (Tm>140°C)
=P Less branching
e Ultra high Mw (Mw>7 million)
=P Less chain transfer/termination
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Nano-Blending by Direct Polymerization
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TEM micrographs of (A) aPS or (B) sPS
(dark part) in PE matrix

Advantages

 Existing polymer with controlled morphology and improved properties

* Nano-blended polymers from direct polymerization reaction without compatibilizer
e Polymers with well-dispersed inorganic particles to make composite material
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