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ELECTRICALLY CONDUCTIVE POLYACETYLENE /ELASTOMER 
BLENDS 

MICHAEL RUBNER, KANC, LEE,  SUKANT TRIPATHY, PATRICIA 
MORRIS, JACnUE GEORGER, J R . ,  and HARRIET JOPSON 
GTE L a b o r a t o r i e s ,  I n c .  
40 S y l v a n  Road 
Waltham, MA 0 2 2 5 4  

A b s t r a c t .  Polymer b l e n d s  of  p o l y a c e t y l e n e  w i t h  
e l a s t o m e r s  s u c h  as  p o l y b u t a d i e n e  and t h e r m o p l a s t i c  
e l a s t o m e r s  such  a s  t h e  styrene-butadiene-styrene 
copolymers  have  been  p r e p a r e d  and examined.  The 
r e s u l t a n t  b l e n d s  were c h a r c t e r i z e d  by i n f r a r e d  
s p e c t r o s c o p y ,  t h e r m a l  a n a l y s i s ,  x-ray d i f f r a c t i o n  
t e c h n i q u e s ,  and t r a n s m i s s i o n  e l e c t r o n  microscopy.  
The b l e n d s  were found t o  e x i s t  as  two-phase s y s t e m s  
c o n s i s t i n g  of c r y s t a l l i n e  p o l y a c e t y l e n e  and a n  
amorphous r u b b e r y  component. In t h e  case of t h e  
t h e r m o p l a s t i c  e l a s t o m e r  b l e n d s ,  e l e c t r o n  microscopy 
r e v e a l e d  t h a t  p o l y a c e t y l e n e  w a s  i n c o r p o r a t e d  i n  
t h e  r u b b e r  m a t r i x  r a t h e r  t h a n  t h e  g l a s s y  p o l y -  
s t y r e n e  domains.  Doping b l e n d s  w i t h  e l e c t r o n  
a c c e p t o r s  s u c h  as i o d i n e  and f e r r i c  c h l o r i d e  re- 
s u l t e d  i e l e c t r i c a l  c o n d u c t i v i t i e s  i n  t h e  10-100 
ohm-lcm-' r a n g e .  
t r i c a l  c o n d u c t i v i t y  o f  t h e  b l e n d s  w a s  o b t a i n e d  by 
s t r e t c h  e l o n g a t i o n  o f  t h e  b l e n d s  p r i o r  t o  d o p i n g .  
Deta i l s  o f  t h e  p h y s i c a l  p r o p e r t i e s  of  t h e s e  b l e n d s  
and t h e i r  m i c r o s t r u c t u r e  w i l l  be  p r e s e n t e d .  

F u r t h e r  enhancement  o f  t h e  e l e c -  
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