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THERMAL ISOMERIZATION OF POLYACETYLENE FILMS 

HARRY W .  GIBSON, W . M .  PREST, J R . ,  RALPH MOSHER, 
SAMUEL KAPLAN, and RONALD J .  WEAGLEY 
Webster  R e s e a r c h  C e n t e r  
Xerox C o r p o r a t i o n  
800 P h i l l i p s  Road 
W e b s t e r ,  NY 14580 

A b s t r a c t .  I s o m e r i z a t i o n  o f  t h e  as-formed (-78OC) 
__ c i s - p o l y a c e t y l e n e  t o  t h e  t r a n s  i s o m e r  i s  r e l e v a n t  
t o  t h e  e l e c t r o n i c  s t r u c t u r e ,  t h e  c r y s t a l  s t r u c t u r e  
and t h e  e l e c t r i c a l  p r o p e r t i e s  o f  t h i s  p r o t o t y p i c a l  
c o n d u c t i v e  polymer.  We have  s t u d i e d  t h e  p r o c e s s  
u s i n g  F o u r i e r  t r a n s f o r m  i n f r a r e d  (FTIR) and 13C 
magic a n g l e  n u c l e a r  m a g n e t i c  r e s o n a n c e  (NMR) 
s p e c t r o s c o p i e s  a t  t e m p e r a t u r e s  be tween 80 and 110OC. 
The o b s e r v e d  k i n e t i c s  w i l l  b e  d i s c u s s e d  i n  terms 
o f  t h r e e  b a s i c  p r o c e s s e s :  a second o r d e r  p r o c e s s  
which randomly c o n v e r t s  c is-cis-cis  (CCC) s e q u e n c e s  
t o  t r a n s - c i s - t r a n s  (TCT) s e q u e n c e s  v i a  a p a i r  o f  
b i r a d i c a l s ,  a f o u r t h  o r d e r  p r o c e s s  t h a t  c o n v e r t s  
CTCC s e q u e n c e s  t o  TCTT s e q u e n c e s  v i a  f o u r  b i r a d i c a l s ,  
and two f o u r t h  o r d e r  p r o c e s s e s  which  a l l o w  s e q u e n t i a l  
m i g r a t i o n  a l o n g  t h e  c h a i n .  The c o r r e l a t i o n  of  
o b s e r v e d  e l e c t r o n  s p i n  r e s o n a n c e  and x- ray  r e s u l t s ,  
among o t h e r s ,  w i t h  t h e s e  mechanisms w i l l  be  shown. 
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