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Abstract

The nonisothermal and isothermal thermogravimetries (TG) in nitrogen and in
air of thermotropic liquid crystalline poly(oxybenzoate-co-ethylene terephthalate), a
copolyester consisting of 60 mol% of p-hydroxy benzoic acid (HBA) and 40 mol% of
poly(ethylene terephthalate) (PET), known as Rodrun LC3000, were investigated.
The Friedman technique based on a single heating rate method was employed to
calculate the kinetic parameters of the nonisothermal degradation and the Flynn
technique was employed to calculate the kinetic parameters of isothermal degradation.
The nonisothermal degradation of Rodrun LC3000 in nitrogen and in air occurred in
two steps. In air, Rodrun LC3000 became degraded leaving very small residues within
the range of experimental temperature whereas, in nitrogen, it revealed to leave some
residues which found to increase in amount with raising level of heating rate. The
respective activation energy, order and Ln(frequency factor) for nonisothermal
decomposition of Rodrun LC3000 are 159 kJ/mol, 2.2 and 28 min™' in nitrogen and
121 kJ/mol, 2.4 and 20 min"' in air. The respective activation energy, order and Ln
(frequency factor) for isothermal degradation are found to be 110 kJ/mol, 2.2 and 17.1
min™ in nitrogen and 103 kJ/mol, 2.3 and 15.9 min" in air. The kinetic parameters
obtained from the two modes of decomposition indicate that the thermostability of
Rodrun LC3000 is substantially better in nitrogen than in air. The estimated lifetimes
at various temperatures suggest a good thermal stability of Rodrun LC3000.
ABSTRACT

A thermotropic liquid crystalline polymer (TLCP), a copolyester with a 60/40
molar ratio of p-hydroxy benzoic acid (HBA) and poly(ethylene terephthalate)(PET),
known as Rodrun LC3000, was melt blended with styrene-(ethylene-butylene)-

styrene (SEBS) thermoplastic elastomer using a twin-screw extruder. The



nonisothermal and isothermal thermogravimetry (TG) in nitrogen and in air of the
neat SEBS and a blend containing 30 wt% Rodrun LC3000 (SEBS-30) were
performed. The isoconversional method was employed to study the kinetics of
thermal and thermo-oxidative degradation of the neat polymers and its blend. The
nonisothermal TG profiles of SEBS and SEBS-30 revealed a single weight-loss step
in nitrogen and two stages of weight-loss in air. For nonisothermal heating, very
small amount of char residues of SEBS were left, whereas SEBS-30 left the residues
as high as 10 wt% after degradation in nitrogen. The isothermal degradation of SEBS
and SEBS-30 in nitrogen became relatively more rapid with increasing temperature.
A remarkable increase in weight-loss rate was observed under isothermal heating in
nitrogen above 350°C. By heating isothermally in air, SEBS showed a single weight-
loss stage and rapid decomposition whereas SEBS-30 exhibited minor and major
weight-losses in the first step and the second step, respectively. The apparent
activation energy (E), In(frequency factor) (In4) and decomposition order (n) from
nonisothermal and isothermal degradation of SEBS-30 were mostly higher than those
of SEBS. The obtained kinetic parameters indicated that the thermal stability in
nitrogen is higher than in air. The estimated lifetimes at different temperatures
suggested an enhancement of thermal resistance of SEBS with in situ-reinforcing by

Rodrun LC3000.

ABSTRACT

In-situ reinforcing composites based on two elastomer matrices of very
different in melt viscosity, styrene-(ethylene butylene)-styrene triblock copolymer
(SEBS, Kraton G1650) and styrene-(ethylene propylene) diblock copolymer (SEP,
Kraton G1701), and a thermotropic liquid crystalline polymer (TLCP), Rodrun

LC3000, were prepared using a twin-screw extruder. The rheological behavior,



morphology, mechanical and thermal properties of the blends containing various
LC3000 contents were investigated. G1650 was found to have much higher shear
viscosity than G1701. All neat components and their blends exhibited shear thinning
behavior. Melt viscosity of the blends gradually decreased with increasing LC3000
contents. Despite a large difference in melt viscosity of the two matrices, the results
showed that the fibrillar morphology was obtained for both as-extruded strands of
LC3000/G1650 and LC3000/G1701 with up to 30 wt% LC3000. At 40 wt% LC3000
or more, the lamellar structure was observed for both types of blends due to the
coalescence of liquid TLCP threads that occurred during extrusion. The addition of
LC3000 into both elastomer matrices enhanced the tensile modulus considerably
whereas the extensibility remarkably decreased. The results obtained from
thermogravimetric analysis (TGA) suggested that an addition of LC3000 into both
elastomer matrices improved the thermal resistance significantly in air, but not in

nitrogen.
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