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ABSTRACT 

R o t a t i o n a l  diffusion c o n s t a n t s  were d e t e r m i n e d  as a func t ion  o f  shear  g rad ien t  in a region 
of  low shea r  (generally, less t h a n  20 see -1 ) for  va r ious  concen t ra t ions  {generally, less t h a n  
0.1 pe r  cen t  c lay  by  weight)  o f  polydisperse  aqueous  dispers ions  o f  montmor i l lon i t e ,  
heetor i te ,  a n d  a t t apu lg i t e .  E x t r a p o l a t i o n  of  these  d a t a  to zero shear  gave  concen t ra t ion  
d e p e n d e n t  zero-gradient  ro t a t iona l  diffusion cons tan t s .  P rope r  t r e a t m e n t  o f  t hese  
resul ts  p e r m i t t e d  a l inear  ex t r apo la t ion  to  zero concen t r a t ion  to  g ive  O~=o. c=0, t h e  
zero-gradient  ze ro-concen t ra t ion  ro t a t iona l  diffusion cons t an t ,  for  each  o f  t h e  c lay 
sy s t ems .  

Par t ic le  size d i s t r ibu t ions  were detei~nined for each  o f  t he  c lays  b y  a direct  c o u n t i n g  
technique ,  ba sed  on  e lec t ron  m i c r o g r a p h s  p repa red  f rom d i lu te  ( ~  0.005 per  cen t  c lay  
dispersions.  These  d i s t r ibu t ions  were t h e n  u sed  to calcula te  a OG=o, c-0  for each  s y s t e m ,  
on t he  basis  o f  t he  re la t ionship  

0~=o, c-0 Er 

where  O~ is t he  ro ta t iona l  diffusion c o n s t a n t  a n d  r is the  vo lume  f ract ion o f  the  i t h  
monodisperse  c o m p o n e n t  o f  t he  polydisperse  sys t em.  

A g r e e m e n t  be tween  t h e  ca lcula ted  a n d  expe r i men t a l  va lues  of  8G=0, e~0 was  good. 
Thus ,  theore t ica l  a n d  e x p e r i m e n t a l  cons idera t ions  b o t h  lead to the  conclus ion t h a t  the  
behav io r  a t  low shear  o f  polydisperse  s y s t e m s ,  such  as these ,  is g o v e r n e d  by  t he  re la t ive ly  
few large par t ic les  in t h e  d i s t r ibu t ion .  
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