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The s t a b i l i t y  of c o l l o i d a l  suspension systems is known t o  be  a f f e c t e d  by t h e  
presence of an adsorbed polyner  l a y e r  a t  t h e  s u r f a c e  o f  t h e  p a r t i c l e s ;  a s i m i l a r  
e f f e c t  i s  apparent  wi th  coarse  suspension systems (Kayes, 1976) . 
It h a s  been shown (Garvey, 1977) t h a t  the t h i c k n e s s  o f  the adsorbed l a y e r  i s  of 
pr imary importance i n  c o n t r o l l i n g  t h e  magnitude of a t t r a c t i v e  f o r c e s  between 
p a r t i c l e s  and t h e  r e s u l t i n g  s t a b i l i t y  o f  t h e  system. Knowledge o f  i t s  magnitude 
i s  t h e r e f o r e  e s s e n t i a l  when examining t h e  t h e o r e t i c a l  a s p e c t s  o f  p a r t i c l e -  
p a r t i c l e  i n t e r a c t i o n  i n  such systems.  Determinat ion of  adsorp t ion  isotherms o f  a 
series of  po lyoxyethy lene-polyoxypropy l e n e  block copolymers * on Do l y s t y r e n e  
l a t i c e s  (used as a model system) and d i loxanide  f u r o a t e  show that  t h e s e  polymers 
form B monolayer on a d s o r p t i o n .  The t h i c k n e s s  of t h e  nonolayer  on polys tyrene  
l a t e x  was determined microelectrophoretically and by measurement of t h e  d i f f u s i o n  
c o e f f i c i e n t  o f  t h e  l a t e x  us ing  i n t e n s i t y  f l u c t u a t i o n  spec t roscopy (IFS) (Pusey, 
1973) . Two polys tyrene  l a t e x  samples were prepared  and subsequent ly  charac te r ized  
by e l e c t r o p h o r e t i c  and conductometr ic  techniques .  La tex  A ,  used f o r  adsorp t ion  
i so therms,  w a s  of mean diameter 0 .3  pm with s u r f a c e  carboxyl  groups ,  Latex B used 
f o r  IFS s t u d i e s  w a s  of mean diameter  0.16 pm wi th  b o t h  s u l p h a t e  and carboxyl  
s u r f a c e  groups. 

The m o b i l i t y - s u r f a c t a n t  concent ra t ion  p l o t s  a b t a i n e d  microelectrophoretically 
l e v e l l e d  o u t  i n  t h e  reg ion  o f  t h e  c r i t i c a l  mice l le  c o n c e n t r a t i o n s  i n d i c a t i n g  
an adsorbed monolayer. Conversion of t h e s e  m b i l i t i e s  t o  z e t a  p o t e n t i a l s  and use 
of  an express ion  d e r i v e d  from double  l a y e r  theory (Garvey, Tadros & Vincent ,  1976) 
enabled  t h e  t h i c k n e s s  of t h e  monolayer t o  b e  c a l c u l a t e d .  

IFS s t u d i e s  on Latex B gave a c c u r a t e  measurements o f  t h e  d i f f u s i o n  c o e f f i c i e n t  D 
and enabled  the r a d i u s  of t h e  p a r t i c l e  (with and wi thout  polymer l a y e r )  t o  be 
e s t i m a t e d  from t h e  S t o k e s E i n s t e i n  r e l a t i o n  a = kT/6nnD. The f a c t  t h a t  l a r g e  
errors are apparent  w i t h  t h e  va lues  of 6 ob ta ined  i n  this way i s  due t o  the 
a d d i t i v e  n a t u r e  o f  t h e  e r r o r s  involved  i n  c a l c u l a t i n g  D. 

Values f o r  6 obta ined  by t h e s e  methods, t o g e t h e r  with t h e  f u l l y  extended length  
o f  t h e  e thylene  oxide cha ins  of t h e  polymer o b t a i n e d  us inq  molecular  models a r e  
shown below 
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6 nm 
extended l e n g t h  microe lec t rophores i s  IFS 

L62 1 . 8  
L64 2 .6  
F38 7 .7  
F6 8 14 .4  
F88 18.3 
F108 26.1 

1.0 f 0 . 4  
2 . 0 i 0 . 4  
5 . 3  t O . 5  5 . 4 i  4.0 
9.5f 1.0 7 . 4 i  5 . 1  

1 2 . 1  f 1 . 2  1 1 . 9 i  3 .0  
1 4 . 4 i  2 . 0  1 3 . 4  i 4 .5  

The r e s u l t s  show t h a t  t h e  e t h y l e n e  oxide chain i s  b e n t  back towards t h e  s u r f a c e ,  
s u p p o r t  f o r  t h i s  i s  given by t h e  adsorp t ion  i s o t h e r m  which i n d i c a t e  a r e g u l a r  
i n c r e a s e  i n  the a r e a  occupied p e r  molecule on i n c r e a s i n g  t h e  e t h y l e n e  oxide chain 
l e n g t h  w h i l s t  keeping the anchored hydrophobic group c o n s t a n t .  
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