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\ 
THERMAL AND OXIDATIVE DEGRADATION OF AROMATIC AND 

HETEROCYCLIC POLYMERS 

The most s u c c e s s f u l  and complete i n v e s t i g a t i o n s  o f  

polymer& d e g r a d a t i o n  have beer, t hose  on l i n e a r  polymers  which 

on deg ,mda t ion  gave unique  chemical p r o d u c t s  capab le  o f  be ing  

ana lyzed  by mclny t echn iques .  The p r o c e s s e s  o f  d e g r a d a t i o n  

were overwhelming those  o f  bond r u p t u r e s ,  With t h e  a i -ona t ic  

p o l y m e r s  now of great i n t e r e s t  and Importance i t  car, b e  

presumed that bond fo rma t ion  i s  t h e  key t o  t h e i r  d e g r a d a t i v e  

mechanisms, A c u r s o r y  survey  of the  c h a r a c t e r i s t i c s  o f  

d e g r a d a t i o n  w i l l  show t h a t  i n  all t y p e s  of deg rada t ion ,  thermal  

o x i d a t l v e ,  r a d i a t i v e ,  and photo,  t h e  more a r o m a t i c  conter i t  

i n  t h e  m a t e r i a l  t h e  more c h a r - l i k e ,  i n s o l u b l e ,  or i n t r a c t a b l e  

t h e  p r o d u c t s  become, There  i s  o f  c o u r s e  some bond r u p t u r e s  

t h a t  l e a d  t o  v o l a t i l e  p r o d u c t s  capab le  o f  c o n v e n t i o n a l  a n a i j - s i s  

by mas3 or i n f r a r e d  spec t roscopy :ind o t h e r  mettiads, 

On the o t h e r  hdind what i s  o f  g r e a t  importance i s  the 

determlr ia t ion  o f  t h e  mechanisms o f  t h e  soli d s t a t e  r2e*i$f ; lo  

l e a d i n g  t o  t h e  i n t r a c t a b l e  and c a r b o n - l i k e  res idu?.  Tn t h ' ,  

end w e  1.ooked for a n  a r o m a t i c  polymer t h a t  was s o l u b l e  an4 

c h s r a c t e r i z a b l e  I n  i t s  i n i t i a l  s t a t e  a n a  on ly  grzdiual ly  

hecame < nscli ible il T h i s  would permi t  measurements t o  be made 

cjf t h e  degree  of  i n s o l u b i l i t y  and pe rmi t  a q u a n t i f i c a t i o n  o f  

t h e  " c r o s s l i n k i n g "  p r o c e s s .  l e a d i n g  tcj c h a r ,  Thus besi.de 

s t u d y i n g  H-film and PB1 w e  have made t r i a l  experiment  on the 

po l y  ca r h  u na t e 'I Lexan , 
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During the  p a s t  s i x  months we have: 1) Completed c o n s t r u c t i o n  

of a new thermogravimet r ic  a p p a r a t u s  capable  of b o t h  i s o t h e r m a l  

and r!on-iso thermal  thermogravimetry up t o  1000 O C  A t  p r e s e n t  

t h i s  a p p a r a t u s  i s  be ing  t e s t e d ,  c a l i b r a t e d  and adjusted.  

2 )  Acquired a mass spec t romete r  and are  des ign ing  and 

priepax21rg a p p a r a t u s  f o r  u s i n g  i t  t o  monitor  t h e  v o l a t i l e  

p r o d u c t s  a s  t h e  d e g r a d a t i o n s  proceed. 3) Have c a r r i e d  out a 

series of  exper iments  on t h e  po lyca rbona te  whi 

1;l teresl; lng r e s u l t s  which should be ready  f o r  

within t he  nex t  s i x  months, 4 )  C a r r i e d  out a 

p y r o l y s e s  up t o  600"~ i n  air and i n  vacutlm o r  

n 

a n d  Nornex, 

c h  have g i v e n  

p r e s e n t a t i o n  

se r ies  of  

H - f i l m ,  
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FUTURE PLANS 

Study t h e  thermal  and o x i d a t i v e  d e g r a d a t i o n  of a r o m a t i c  

and h e t e r o c y c l i c  polymers by means o f  thermogravimet r ic  

t e c h n i q u e s  and o t h e r  methods, DSC, NMR, ESR, e t c . ,  where 

f ea s i b  l e  

With t h e  use  o f  s p e c i a l l y  p repa red  o r  s y n t h e s i z e d  

samples w e  p l a n  t o  t e s t  t h e  e f f e c t  o f :  a )  s u r f a c e  t o  volume 

ratio, b )  c a t a l y t i c  o r  i n h i b i t i n g  a d d i t i v e s ,  i n c l u d i n g  t r a c e  

m e t a l s ,  o r g a n i c s  and me ta l lo -o rgan ic s  and  c )  t h e  chemical  

structure o f  t h e  polymersu 

1. 

2 "  

3o 

4, 
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