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Abstract

Project Code : RTA3880009
Project Title : Study of Phase Behavior of Liquid Crystalline Polymer Mixtures
Investigators : Professor Sauvarop Bualek-Limcharoen et al.

Department of Chemistry, Faculty of Science, Mahidol University
E-mail : scsbi@mahidol.ac.th
Project Period : October 1995 — September 1999
Objective : To investigate the phase behavior of mixtures of liquid crystalline polymers (LCP)

and commodity polymers. Chemical modification and compatibilizers are used to

improve interfacial adhesion and enhance the properties of the blends.
Methodology : 1) Lyotropic liquid crystalline polymers (LLCP, aramid) in the form of short fiber or
pulp were blended with thermoplastic elastomers (TPE) using an internal mixer or twin screw
extruder. Specimens were prepared by compression molded or injection molded for measurements
of tensile and dynamic mechanical properties. Three methods used to modify the fiber surface were
partial hydrolysis in conjunction with addition of a reactive compatibilizer, surface N-alkylation and
oxygen plasma treatment. The morphology was observed under SEM.

2) Thermotropic liquid crystalline polymer (TLCP) and thermoplastics (TP) were
melt blended in a twin screw extruder. The specimens were extruded as cast film comprising TLCP
fibrils, a self-reinforced system called /n-sifu composite. Tensile properties and impact strength
were measured. The effects of processing conditions, matrix melt viscosity and compatibilizers on
mechanical properties, molecular ordering and morphology of the blends were investigated.
Results and Discussion :

1) For LLCP/TPE composites, the results revealed that both chemical treatments
and addition of compatibilizers could improve the interfacial adhesion as seen in the SEM
micrographs of fracture surfaces. Improvement of the tensile strength could be observed in five
systems, namely, hydrolysed Kevlar/MA-g-PP/Santoprene, hydrolysed Conex/MA-g-SEBS/SEBS,
alkylated Conex/SEBS, alkylated Conex/Santoprene, and Conex/MA-g-PP/Santoprene. For Conex/
polyurethane composite, good interfacial adhesion is observed by SEM, therefore plasma treatment
could not further improve the blend properties.

2) For TLCP/TP blend, it has been shown that winding speed is a very important
factor in obtaining films with improved properties. Elastomeric compatibilizers were found to
improve both tensile modulus and impact strength of TLCP/PP blends. This research shows, for the
first time, that elastomeric compatibilizer with no reactive group gives better TLCP/PP composite
than that contains reactive group. This might be due to the absence of bonding which could inhibit
the extension of TLCP domains.
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