hlpsdas(

Yy
Yoy RS

A STUDY OF EFFECT OF COMPATIBILISERS ON
MECHANICAL PROPERTIES AND MORPHOLOGY OF
POLYPROPYLENE/LIQUID CRYSTALLINE POLYMER

IN SITU COMPOSITE FILMS

JAREERAT SAMRAN
/

With ccmplimentg ]

., ‘ ~ of e
Powdu o Usaduale 770
'MAHIDOL UNIVEKSITY l

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE

( PHYSICAL CHEMISTRY )
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
EHY . 1997
-~ ISBN 974-589-238-6

COPYRIGHT OF MAHIDOL UNIVERSITY



iv

3836551 SCPC/M : MAJOR : PHYSICAL CHEMISTRY ; M.Sc. (PHYSICAL
CHEMISTRY)
KEY WORD : POLYPROPYLENE / LIQUID CRYSTALLINE POLYMER /
IN SITU COMPOSITE

JAREERAT SAMRAN : A STUDY OF EFFECT OF COMPATIBILISERS ON
MECHANICAL PROPERTIES AND MORPHOLOGY OF POLYPROPYLENE/
LIQUID CRYSTALLINE POLYMER IN SITU COMPOSITE FILMS.
THESIS ADVISOR : SAUVAROP LIMCHAROQEN, Dr.rer.net., TAWEECHAI
AMORNSAKCHALI Ph.D., Gp.Capt. WIRIYA MEESIRI, Ph.D.
148 p. ISBN 974-589-238-6

Blend of polypropylene (PP) and 10 wt% liquid crystalline polymer (60 mol%
of p-hydroxybenzoic acid and 40 mol% of poly(ethylene terephthalate)) was prepared
using twin screw extruder. Pellets of polymer blend were then extruded through a
microtruder as cast films. Processing parameters were varied in order to obtain the
best properties. Mechanical properties, order parameter and morphology of composite
films were observed and used as criteria for selection of processing parameter. The
results showed that increasing of draw ratio enhanced the tensile modulus of composite
film and order parameter of LCP phase.

The effect of compatibilisers, namely, SEBS, SEBS-g-MA and PP-g-MA with
concentration varied from 0 to 8 wt% on mechanical properties, order parameter and
morphology of composite films were investigated. Maximum modulus in machine
direction was found at 3 wt% of SEBS which shows an enhancement at 46% over that
of the uncompatibilised composite. Addition of SEBS-g-MA as compatibiliser resulted
in maximum tensile modulus at 1.5 wt% which is about 21% over that without
compatibiliser. It was found that the addition of elastomeric compatibilisers also
enhanced impact strength of the film. This is due to the fact that elastomer plays a role
as impact modifier in this system. On the otherhand, addition of PP-g-MA resulted in
decreasing of impact properties of the composite films. This may be the result of poor
mechnical properties of pure PP-g-MA. The enhancement of the order parameter of’
LCP molecules in composite films was also observed when 1.5 wt% of SEBS and
SEBS-g-MA were added. Then the order parameter is almost constant a higher
concentration.

Morphology of the composite films was observed by OM and SEM. OM
micrographs of composite films containing compatibilisers show larger amount of LCP
fibres than the uncompatibilised film. This is due to the improvement of dispersion of
LCP phase which resulted in finer LCP fibres. SEM micrographs of the composite
without compatibiliser reveal fibre pull-out and smooth surface of LCP fibres which
described that the interfacial adhesion is rather poor. After the addition of
compatibilisers, more fibre breakage and surface roughness were found, implying the
better adhesion at fibre/matrix interface which is in good agreement with the
improvement of tensile properties.
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