= iy -

Thesis Title An Investigation into the Synthesis and

Properties of Selected Polyimides -
Name Ms. Sumalee Somnugkquandee

Thesis for Master of Science in Chemistry

Chiang Mai University 1982

ABSTRACT

Selected polyimides, or, to be more precise, polypyromel-

Titimides (I), have been synthesized via the reaction of

pyromellitic dianhydride with various diamines (I : R = {CHy T
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Wheresas the first stage of the synthesis to the po1y(pyrome111ta-
mic écid) was.a facile reaction, the second-stage imidization re-

quired much more stringent conditions. The polymerization conditions

were found to have an important bearing on the properties - of the




final bolypyrome1]itimide product.

Structurai cﬁaracterizat1on of the mo]yners formed has been by
means of infrared {IR) and nuclear magngttc resonance (HMR} spectroscony
( H-NWR at IQO“Hz) In addition, polymer molecular weights were comparad
via their intrinsic viscosity values from dilute-solution viscometry,
wiile the solubilities of the polypyromellitimides were examined in a

range of solvents.

Final]y, the effect of the diamiﬁe structure and polymerization
conditions on ’ché thermooxidative stability of the polyoyromalli timi des
Histed above has been examined in some détai]. This was done hy means
of dynamic (non-isothermal) thermogravimetric analysis (TGA) usina a
Stanton Thermobalance (Model TR-I) The TGA data obtained has been ana-
1ysed by three different methods and their suitahilities examined., [t was
found that the most suitable of these methods was able to define two
quite distinct decomposition ranges for the pol&mérs studied according to

the main mechanism of degradation in oparation :
/—“' . :

First reaction range : thermooxidative random chain scission
Second reaction range : pyrolysis of chain residues

Orders of reaction of .ahout 2" .. were estimated with activation
en2rgies in the region of 295 - 172 kd.mo1e'; and 117 - 94 kJ.mo]e‘l-for

the first and second reaction ranges respectiveiy

From the results obtained in this project, a valuable insicht

into the factors affecting polypyromel1itimide thermooxidative stahi-
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1ity has been gained.‘Furthermore, the method of data treatment used
has proved to be particularly informative compared to previous

methods reported for these thermally stable pelymers.
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