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R E L A T I O N S H I P  BETWEEN STRUCTURE AND P R O P E R T I E S  F O R  
DONOR-DOPED AND FOR ACCEPTOR-DOPED POLYACETYLENE 

R . H .  BAUGHPIAN, P .  DEIANNOY,  N . S .  MURTHY, 
G.G. MILLER, H .  ECKHARDT, and L.W. SHACKLETTE 
A 1  1 i e  d C o r p o r a t i o n  
P.O. Box 1 0 2 1 R  
Morr i s town,  N J  07932 

A b s t r a c t .  Two b a s i c  s t r u c t u r a l  t y p e s  a re  e x p e r i -  
m e n t a l l y  d e r i v e d  f o r  p o l y a c e t y l e n e  complexes:  
c h a n n e l  s t r u c t u r e s  (Na, K ,  Kb, and  C s )  and l a y e r e d  
s t r u c t u r e s  ( i o d i n e  and a v a r i e t y  of  o t h e r  a c c e p t o r s ) .  
Observed v a r i a n t s  f o r  t h e  l a y e r e d  s t r u c t u r e s  i n c l u d e  
f i r s t - s t a g e  and h i g h e r - s t a g e  complexes ,  w i t h  e i t h e r  
comple te  o r  f r a c t i o n a l  o c c u p a t i o n  of  dopant  on t h e  
d o p a n t - c o n t a i n i n g  p l a n e s .  A t h i r d  s t r u c t u r a l  t y p e ,  
i n  which dopant  i s  s t a t i s t i c a l l y  d i s t r i b u t e d ,  i s  
p r e d i c t e d  up t o  h i g h  doDant l e v e l s  f o r  l i t h i u m  
d o p a n t .  These s t r u c t u r a l  r e s u l t s  are  used  t o  
e x p l a i n  o b s e r v e d  p r o p e r t i e s  and t o  p r e d i c t  p r o p e r -  
t i e s  o b t a i n a b l e  f o r  n e a r l y  d e f e c t - f r e e  s i n g l e  
c r y s t a l s .  D i s c u s s i o n s  w i l l  i n c l u d e  t h e  s t r u c t u r a l  
o r i g i n  of e l e c t r o c h e m i c a l  d i s c h a r g e  c u r v e s ,  m a j o r  
i n c r e a s e s  i n  c o n d u c t i v i t y  on a n n e a l i n g  K-doped and 
Rb-doped p o l y a c e t y l e n e ,  t h e  e x t r e m e l y  h i g h  t h e r m a l  
s t a b i l i t y  of a l k a l i  meta l  c h a n n e l  complexes ,  and 
p r e d i c t e d  m e c h a n i c a l s  and t r a n s p o r t  p r o p e r t i e s  
f o r  s i n g l e - c r y s t a l  complexes.  
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