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ABSTRACT

Liquid Crystalline (LC) polymers are relatively
recent additions to the family of polymers. They exhibit

anisotropy in the liquid state which may be a melt ébove
the meltihg temperature or a solution at some critical
concentrations. This anisgtropy is attributed to orientation
which can be preserved in the processed state. On account
of this, LC polymers exhibit a range of useful and interesting
properties. Among:the LC polymers, the LC polyester are the
most prominent due to their ease of synthesis and good
properties. Some work has been done on the morphology and
structure-property relationships of these polymers but much
work has to be done in order to understand these systems
property. This theéis primarily deals with the structure-
property studies on selected polyester/copolyester LC systems.
Some work on synthesis of copolyesters was also carried
out.

Morphological and rheological studies are reported for
a commerical thermotropic LC polyester. Small angle light
scattering (SALS) studies were carried out as a function
of temperature using Hy and Vy polarization with photographic
as well as photometric techniques. No scattering was observed
from a thin film cast from a dilute solution of the polymer
in a highly volatilé solvent. When the film was heated,
scattering was observed above glass transition temperature
of the polwster. The scattering was found to be azimuthally

dependent with Vy intensities being much higher than the



(ii)
corresponding Hy intensities. The size of the morphological
features were calculafed and were found out not to change
significantly with temperature fanging from glass‘transifion
temperature to solid-nematic transition temperature of the
polymer. The X-ray diffraction patterns of solution cast
polymer was representative of an amorphous structure.
Solution cast films annealed under various conditions (all
above the Ty of the polymer) contained crystalline and
amorphous structure. Thé maximum apparent crystallinity for
annealed samples was of the order of 30%. In rheological studies
using capillary and cone'& plate rheometer, rapid fallvin
melt viscosity‘with shear rate, negative die swelling and
pseudoplastic melt behaviour were observed. In another
experiment the storage modulous of the polyster was found
to decrease with temperature and increase with frequénéy.

The phase transition kinetics studies were carried
out for an experimental LC polwster during its transition
from the isotropic melt state to the nematic state. The -
amount of heat evolved in the process was found to be
both temperature dependent as well as time dependent.
The Avraini exponent value for such a transition was found to
be below”one signifying one dimentional growth associated
with the transition. Concept of "degree of liquid crystal-
linity" has been illustrated in this context.
The partially compatible blends of a commercial LC

polyster with polyethylene terephthalate (PET) were studied



(iii)

for mechanical and morphological properties. The DSC
data show some evidence of nucleation of PET by the LC
cépolyster. The SALS photographic results show the presence
of some rcd-like scéttering entities in the blend systems
above the melting temperature of PET. TheseAentities are
believed to be responsible for .nucleation of PET. X-ray
diffraction studiés show that the LC copolyester not only
nucleates PET but also takes part in the development of
structures and superstructures. The as-spun fibres from
the blend show the presence of orientation and crystallinity
in X-ray studies. The orientation is believed to be
responsible for higher strength of blend fibres compared
to pure PET fibres as observed in mechanical property
studies. |

Copolyesters of terephthalic acid, chlorohydroquinone
and hydroquinone/bisphenol-A of various compositions have
been synthesized by solution pqumerization and their
transition températures and thermal stability have been
studied. The effect of chain assymetry on LC state stabi-

lity and transition temperatures were observed.
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