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ABSTEACT

The synthesis of poly(m-/ g—phenylené sebacamides)
by interfacial polycondensation and poly(arylene.terephth—
alamides) by low temperature soluﬁcvion condensation method
is reported in the present thesis. Poly(p-phenylene tere-
phthalamidei (PPT4 ), poly(m-phenylene terephthalamide)(MPTA )
and terephthalamide polymers (DATA) of 4,4'-diaminosdiphenyl-~
methane were prepared by reacting terephthaloyl chloride
and the corresponding diamine in dimethyl acetamide/LiC1l
“system at low temperature. Several PPTA sampleg with
d iffercnt intrinsic viscosities were prepared by changing
the concentration of LiCl, solvent to monomer ratios, and
addition of triethylamine. Aromatic polyamides containing
both p-phenylene (P) and m-phenylene grouwp (M) in the back-
bone were synthesiZGd by taking different molar ratios~of
m- and p-phenylene dismine in the initial monomer feed.
These have becen named 2as M1P1, M1P2 according to the.molar

ratios of the diamine taken.

The polyamides/copolyamides Were characterised by
nitrogen espimation, density determination and powder X-ray
diffraction. The intrinsic viscosity of thc various polya-
mides was determinéd in conc. HZSO4 at 30°C. The tempera-

ture dependence of viscosity of MP copolyamides in conc. HZSO4

from 30-4500 was determined.



ii

The effect of backbone structure and intrinsic
viscosity of the polyamides, the thermal and thermo;
“oxidative stability was studied by differential thermal
analysis in nitrogen and thermogravimetric analysis
in air and nitrogen atmosphere. The stability order
based on IPDT data in air was found to be DATAY PPTA Y,
MPTA 2and in nitrogen atmospherc PPTAS MPTAY DATA. The
higher stability of DATA in air has been explained by
the oxidation of -CHZ— group to -CO- thus stabilising
the polymer. Introduction of m~phenylene groups
reduced the stability. PPTA samples of higher /77
values had good thermal stability with a decomposition

températvre above 600°C,

The wet spinning of PPTA, DATA , M1P2 and D1P3
were also oérried out. The echanical properties of
thc as=spun fibres from D3 were inferior to PPTA. The
heat-ageing for 16 hrs at 100° and 200°% improved the
~tenacity and initial modulus of PPTA fibres whereas
in hot drawn D3 fibres the mechanical properties showed
a decline. X~ray diffraction of PPTA fibres indicated
crystalline structure. The hot drawn D3 fibres were
essentially amorphous with slight orientation. Studies
of the solution viscosity and fracturcd swface of

PP fibres indicate a fully extended rod-like structure

of polymer molecules.
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