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I t  i s  recognised t h a t  i n  a d d i t i o n  to  f a c i l i t a t i n g  wet t ing  of p a r t i c u l a t e  mat te r  
i n  aqueous d i s p e r s i o n s ,  s u r f a c e  adsorbed polymers may provide a s t a b i l i z i n g  
f o r c e  capable  of  c o n t r o l l i n g  t h e  aggregat ion behaviour of such  p a r t i c l e s .  
t h e r e  have been a number of r e p o r t s  on this ' s te r ic  s t a b i l i z a t i o n '  of c o l l o i d a l  
p a r t i c l e s  ( O t t e w i l l  and WaYer, 1974) ,  t h e r e  i s  l i t t l e  publ i shed  work on coarse 
suspension systems which r a p i d l y  sediment .  Previous work i n  t h i s  a r e a  has  looked 
a t  t h e  measurement of  t h e  adsorbed polymer l a y e r  th ickness  a t  t h e  s u r f a c e  o f  
d i s p e r s e d  p a r t i c l e s  (Kayes and Rawlins, 1978) . 
I n  this i n v e s t i g a t i o n  the e f f e c t  of f i v e  nembers of t h e  nonionic  s u r f a c t a n t  group, 
nonylphenylethoxylates  - NPE (8, 13, 20,  30, 35 e thylene  oxide units p e r  
molecule) and s i x  f r a c t i o n s  of polyvinyla lcohol  - PVA (molecular weight  range 
5 , 0 0 0  t o  100,000) on t h e  r e d i s p e r s i b i l i t y  of d i loxanide  f u r o a t e  suspensions has 
been eva lua ted .  A l l  suspensions were made i n  mol dmm3 NaC1.  T h i s  
concent ra t ion  does n o t  cause s a l t i n g  o u t  of t h e  polymer cha ins ,  and t h e  diloxanide 
f u r o a t e  p a r t i c l e s  have a maximum z e t a - p o t e n t i a l  of -7 mV, i n s u f f i c i e n t  t o  
s t a b i l i z e  t h e  p a r t i c l e s  through e l e c t r o s t a t i c  repuls ion .  Thus observed changes 
i n  suspension s t a b i l i t y  w i l l  be  due p r i m a r i l y  to  t h e  a d d i t i o n  of  polymer t o  t h e  
systems.  E s t i m a t e s  of t h e  r e - d i s p e r s i b i l i t y  of t h e  suspensions were obta ined  
by revolv ing  t h e  tubes conta in ing  t h e  suspensions i n  a v e r t i c a l  plane about  the  
c e n t r e  of  t h e  tubes and not ing  the number o f  revolu t ions  necessary  t o  resuspend. 

A t  very l o w  concent ra t ions  of polymer t h e  systems were f l o c c u l a t e d  wi th  high 
sedimentat ion volumes (S.V.) and a low r e d i s p e r s i b i l i t y  va lue  ( R . V . ) .  A t  such 
concent ra t ions  polymer ' b r i d g i n g '  i s  l i k e l y ,  r e s u l t i n g  i n  t h e  l o o s e l y  aggregated 
systems observed; a l t e r n a t i v e l y ,  aggregat ion as a r e s u l t  of  primary minimum 
c o a g u l a t i o n ,  due t o  t h e  absence of a r e p u l s i v e  b a r r i e r ,  may occur .  I n c r e a s i n g  
t h e  concent ra t ion  of  PVA f r a c t i o n s  l e a d s  t o  an i n c r e a s e  i n  FW with  t h e  a t ta inment  
of  a p l a t e a u  a t  h igher  concent ra t ions .  With NPE's, i n c r e a s i n g  t h e  concent ra t ion  
l e a d s  t o  a maximum i n  RV a f t e r  which t h e  va lue  f a l l s  and a p l a t e a u  is rcachec! a t  
h igher  concent ra t ions .  Nore d e t a i l e d  i n v e s t i g a t i o n  of t h e  NPE systems showed 
that t h e  maximum RV occurred between one and two t h i r d s  o f  t h e  maximum s u r f a c e  
coverage of the p a r t i c l e s  by t h e  s u r f a c t a n t ,  t h e  l e v e l l i n g  o f f  i n  RV co inc id ing  
with maximum polymer coverage. A t  f u l l  coverage maximum s t a b i l i t y  i s  achieved 
and t h e  p a r t i c l e s  w i l l  be d e f l o c c u l a t e d .  

The observed maximum i n  RV may be a t t r i b u t e d  t o  p a r t i a l  s t e r i c  s t a b i l i z a t i o n .  A t  
t h e s e  in te rmedia te  s u r f a c e  coverages s u f f i c i e n t  repuls ion  e x i s t s  for  t h e  
p a r t i c l e s  t o  remain d i s c r e t e  e n t i t i e s ,  b u t  on sedimentat ion a t t r a c t i o n  due t o  
van d e r  Weals f o r c e s ,  and p o s s i b l y  c r y s t a l  growth, occurs  v i a  t h e  'bare  p a t c h e s '  
on t h e  p a r t i a l l y  covered p a r t i c l e s  lead ing  t o  a high RV. The absence of a 
maximum wi th  t h e  PVA systems is a r e s u l t  of t h e  polymer adopt ing a f l a t t e n e d  
conf igura t ion  a t  t h e  i n t e r f a c e  so  t h a t ,  even a t  sub maximal adsorp t ion ,  few 
' b a r e  p a t c h e s '  a re  a v a i l a b l e  f o r  a t t r a c t i o n  t o  occur .  Experiments with a 
polys tyrene  l a t e x  d i s p e r s i o n  a l s o  i n d i c a t e  t h a t  p a r t i a l  s t e r i c  s t a b i l i z a t i o n  is 
p o s s i b l e  a t  in te rmedia te  surface coverage. 
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