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ABSTRACT 

The thesis deals with the effect of structure on 

properties of polyimides which may be used as films and 

fibres. The aim of the present investigation was to 

e stabli eh structure-property relationship in copolyimides 

and to study the effect of introducing ether or ester 

groups in the polyimide backbone on thermal behaviour. 

To achieve this objective several pelyimides having different 

backbone structures were synthesised. 

Some of the amines employed were commercially 

available p-phenylene diamine (P), p-p'-diamino diphenyl 

ether (E), p,p'-diamino diphenyl methane (M) while others are 

synthesised in the laboratory by reducing the corresponding 

nitro compounds with hydrazine hydrate using Pd/d as a 

catalyst in presence of alcohol. The diamines synthesised 

are p-bis(aminophenoxy) benzene (4), m-bis(aminophanoxy) 

benzene (aR), 2,2-bis(aminophenoxy phenyl) propane (aB) and 

4,4 1-bis(aminophenyl) phenolphthalein. Thesewac rcecrys. 

tallised from alcohol. 



The various dianhydrides with ester linkages were 

prepared by condensing the diacetatss of quinol, resorcinol, 

biuhr.;,nol and phenolphthalein with trimellitic anhydride in 

presence of diphenyl ether. These were precipitated with 

petroleum spirit and rocrystallised from acetic anhydride. 

The dianhydrides used for preparing pplyimides included 

pr.comellitic dianhydride (e), p-phenylene his(trimtillitate) 

dianhydride (tQ), m-phenylcnc-: bis(trimallitate) dianhydride 

(tR), 2,2-bie(trimellitoxyphonyl) propane dianhydride (tB) 

EVIC1 4, 4 '-his( tr imc 111 tyl) phenolphthalein dianhydride ( tP). 

The diamines and dienhydrideswrc characterised by ir, mass 

and NMR spectroscopy. 

Polyamic acid solutions were prepared by reacting the 

diamines and dianhydrides in dimet.hyl formamide (I&F) at 

low temperatures. The cyclodekkydration of polyamic aoid 

precursors to polyimidos was done by the use of acetic,  

anhydride and pyridine. Three series of condensation 

polyimides were prepared. In series I seven polypyromelli-

timides were prepared by reacting pyromellitic dianhydride 

with 11,E, aQ, aR, aB, aP and p-phenylene diamine. In series II 

copolyimidee from PXDA and two diamines- 	 diphenyl 

thrm.o benzidine and p,p '-diamino diphenyl e then were 

prepared. 
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In series III, pDlyesterimides were prepared by 

r,JacLing th6 various esterlinkod dienhydrides with p,p'- 

dirmino diphenyl ether and p,p'-di&mino diphenyl methane. 

Thermal cyclization 	poly3mic acid films in 

nitrogen atmosphere was also carried out in n few cases. 

The pelyamic acids were characterised by intrinsic 

viscosity L 	determination in DMF at 30°C. Higher 

values of 	were were obtained in case of polyemic acids from 

p-phenylene diamino/benzidine. 

Relative thermal stability of polyimides was 

evalwyted by determining initial decomposition temperature 

(IDT), integral procedural decomposition temperature (IPDT) 

and temperature of maximum rate of weight loss (;aeo ). The 

effect of backbone flexibility on thermal behaviour was 

evaluated. 

The effect of structure on electrical properties of 

polyimide films was also evaluated by thermally stimulated 

discharge current studies. It was concluded that dielectric 

relaxation in these polyimides was due to trapping of charge 

carriers. 
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Mechanical property measurements and scanning 

eloctr-Al microscopy studies of a few polyimide fibres 

was carried cut. BismaLimides were synthesised by reacting 

the ether linked diamines with meleic anhydride in acetone. 

Cyclodehydraticn of bismaleamic acid precursor was done 

by refluxing with acetic anhydride and sodium acetate. 

These compounds were characterised by it and DSC. The 

curing temperature and melting points of bistmides depended 

on the meta or para orientation of substituents in benzene 

ring. 
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