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In this study, we successfully prepared the nanowrinkled PE membranes with network
of 30nm-thickness homogeneous lamellae using a novel entanglement control technique composed of biaxial m
elt-drawing and melt-shrinking procedures, which were limited for highly entangled ultra-high molecular we
ight materials. Such a network arrangement of nanowrinkled lamellae spreading not only on membrane surface
but also across membrane thickness improves the mechanical properties of both tensile strength and tearin
g strength. Subsequent cold-drawing causes delamination of the lamellar interfaces, leading to the resulta
nt nanoporous morphology composed of passing-through channels several tens of nanometers in diameter witho
ut any solvent processing.
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Figure 1. Stress/strain curves recorded at
various temperatures.
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Figure 2. Tensile (a) and tearing strength (b) vs

biaxial draw ratio (DR). Draw was made at
150°C.
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Figure 3. Influence of shrinkage on the tensile
(a) and tearing strength (b). (A) DR = 4x4 at Tq
=150°C, (B) DR = 4x4 shrunk from 7x7 at Tq =
150°C.

Figure 4. Comparison of biaxially-drawn
morphology and the resultant shrunk one. (a)
DR=4x4 at T¢=150°C, (b) DR=4x4 shrunk from
7x7 at Ta=150°C.
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Figure 5. Nanoporous morphology of UHMW-
PE membranes prepared in this study. The
nanoporous membrane was prepared by biaxial
solid-drawing at 120°C up to the final DR of 8x8
from initial 4x4.
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