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ABSTRACT

An investigation was carried out on a three stage method (extrusion/annealing/uniaxial-
stretching) (MEAUS) utilized to produce semicrystalline polymeric microporous membranes.
The two semicrystalline polymers studied were selected based on a set-of-prerequisites
proposed for the formation of highly porous membranes via the method in question. The
prerequisites included “fast” crystallization kinetics, presence of an a. relaxation, ability to
form a planar stacked lamellar morphology with a “good” crystalline orientation upon melt-
extrusion, and rapid heat transfer of the film during extruson. Thefirst polymer wasisotactic
poly(4-methyl-1-pentene) (PMP), and the second was polyoxymethylene (POM). Three PMP
resins were studied, which differed in weight average molecular weight. Three POM resins
were also investigated where two of resins were characterized by relatively narrow molecular
weight distributions (MWD) ca 2 while the third POM resin possessed a MWD ca 5.9. The
melt-extruded film morphologies and orientation values were a consequence of the melt-
relaxation times as aresult of the resin characteristics and/or the melt-extrusion conditions.

Following the extrusion stage, the effect of annealing (second stage) on film properties
was investigated. The annealing variables investigated included the temperature, time, and
level of extension applied during annealing. The annealed films were then subjected to the
uniaxially stretching stage (third stage) consisting of a cold and hot step, respectively, where
deformation was along the extrusion direction. The variables of interest included the cold and
hot gtretch temperature and extension level. It was found that starting precursor morphology
and orientation, annealing conditions, and stretching variables impact the final film
microporous morphology and permeability. Additionally, the proposed prerequisites were
verified in both the PMP and POM film series.

In addition to the MEAUS study, a comprehensive investigation was conducted of the
optical properties of blown and cast films made from conventional Ziegler-Natta catalyzed
linear low density polyethylene (LLDPE) as well as metallocene-catalyzed LLDPE resins.
From this work, it was determined that in PE blown and cast films made using conventional
processing conditions, the optical haze properties are adversely affected due to enhanced
surface roughness caused by the formation of spherulitic-like superstructures in polymer melts
that possess fast relaxing and low melt elasticity rheological characteristics. This optical
property study was also published in J. Appl. Polym. Sci., 77(13), 2845, (2000).



