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LATTICE PROPERTIES OF pTS AS A FUNCTION 
OF POLYMER CONTENT 

J . P .  A I M E ,  M .  BERTAULT, J .  LEFEBVRE, and 
M .  SCHOTT 
Groupe de Phys ique  d e s  S o l i d e s  d e  1'ENS 
U n i v e r s i t e  P a r i s  7 ,  Tour 23-2, p l a c e  J u s s i e u  
75251 P a r i s  Cedex 05 - France  

A b s t r a c t .  I .  The u n i t  c e l l  p a r a m e t e r s  of 
d e u t e r a t e d  pTS have been  measured by n e u t r o n  d i f -  
f r a c t i o n  from 200 to 300 K and as a f u n c t i o n  o f  
polymer c o n t e n t  X f rom .?.O t o  > 9 5 % ,  and t h e  evolu-  
t i o n  w i t h  X of  t h e  t h e r m a l  e x p a n s i o n  t e n s o r  a h a s  
been c a l c u l a t e d .  The d a t a  y i e l d  i n f o r m a t i o n  on 
t h e  s i d e  groups  d i s p l a c e m e n t  depending  on X ,  and 
on t h e  a n i s o t r o p y  o f  m a t r i x  r e s p o n s e  t o  c h a i n  
c r e a t i o n .  

Cib does n o t  d e c r e a s e  smoothly w i t h  X ,  and shows a 
secondary  maximum j u s t  a t  t h e  b e g i n n i n g  of t h e  
a u t o c a t a l y t i c  r a n g e .  

The e x p a n s i o n  i n  t h e  ( a , c )  p l a n e  i s  maximum around 
X = 30% and t h e  c o r r e s p o n d i n g  p r i n c i p a l  a x e s  r o t a t e  
by a b o u t  20' to become a l i g n e d  w i t h  t h e  perpendicu-  
l a r  t o  t h e  molecule l o n g  axis. 

11. The monomer c o m p r e s s i b i l i t y  t e n s o r  X h a s  been 
measured.  The d e f o r m a t i o n s  induced  by p r e s s u r e  o r  
t h e r m a l l y  a re  s imi la r ,  c o n t r a r y  to t h e  case of  t h e  
polymer.  T h i s  seems t o  b e  due to t h e  e v o l u t i o n  of  
ci w i t h  X ,  and may c o r r e s p o n d  to t h e  d e c r e a s e  of  
t h e  s ide-group l i b r a t i o n  a m p l i t u d e  i n  t h e  polymer.  
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