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©  Process  of  recovering  polymeric  beads  from  an  aqueous  slurry  thereof. 

  Process  of  recovering  polymeric  beads  from  an  aqueous 
slurry  thereof,  containing  a  poly(vinyl  alcohol)  dispersion 
stabiliser,  by  a  physical  separation  such  as  filtration;  the  pro- 
cess  can  be  seriously  impeded  by  blinding  of  the  filter  bed, 
reducing  throughput  rates  to  an  intolerably  low  level. 

In  order  to  achieve  an  efficient  dewatering,  an  insoluble 
organic  destabiliser  is  formed  "in  situ"  in  the  slurry  from  a 
soluble  parent  compound  comprising  solubilising  ionisable 
groups.  The  slurry  may  then  be  filtered  at  a  temperature  not 
lower  than  50°C  to  yield  a  soft  cake  of  polymer  beads,  essen- 
tially  free  of  poly(vinyl  alcohol)  dispersion  stabiliser. 



1.  A  p r o c e s s   o f  d e w a t e r i n g   an  a q u e o u s  s l u r r y   o f  

p o l y m e r   b e a d s   w h i c h   s l u r r y   c o n t a i n s   a  
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a l c o h o l )   d i s p e r s i o n   s t a b i l i s e r ,   c h a r a c t e r i s e d  

(1)  t h e r e   i s   f i r s t   p r e c i p i t a t e d   in   t h e  s l u r r y  

an  i n s o l u b l e   o r g a n i c   d e s t a b i l i s e r   h a v i n g   a  

m o l e c u l a r   w e i g h t   of   a t   l e a s t   200  f r o m  a   s o l u b l e  

p a r e n t , c o m p o u n d   c o m p r i s i n g   s o l u b i l i s i n g  

i o n i s a b l e   g r o u p s ,   in   s u f f i c i e n t   q u a n t i t y   t o  

f l o c c u l a t e   and   p r o m o t e   d e w a t e r i n g   o f   t h e   s l u r r y ;  

a n d  

(2)  d e w a t e r i n g   t h e   s l u r r y   s o - t r e a t e d   by  p h y s i c a l l y  

s e p a r a t i n g   t h e r e f r o m   w a t e r ,   a t   a  t e m p e r a t u r e  

of  a t   l e a s t   5 0 ° C ,   to  f o r m   a  s o f t   c a k e   o f  

p o l y m e r   b e a d s   e s s e n t i a l l y   f r e e   o f   p o l y ( v i n y l  

a l c o h o l )   d i s p e r s i o n   s t a b i l i s e r .  

A  p r o c e s s   w h e r e i n  a   s o f t   c a k e   of   p o l y m e r   b e a d s  

p r e p a r e d   a c c o r d i n g   to  c l a i m   1  i s   d r i e d   to   a  f r i a b l e ,  

r e - d i s p e r s i b l e   p o w d e r .  

A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   t h e   i n s o l u b l e   d e s t a b i l i s e r   i s   a  c a r b o x y l i c   a c i d  

or  h e a v y   m e t a l   s a l t   t h e r e o f .  

A  p r o c e s s   a c c o r d i n g   to  c l a i m   3  c h a r a c t e r i s e d   i n   t h a t  

t h e   c a r b o x y l i c   a c i d   has   an  a c i d  v a l u e   o f   a t   l e a s t  

100  mg  KOH  p e r   gm. 

A  p r o c e s s   a c c o r d i n g  t o   c l a i m   1  c h a r a c t e r i s e d   in   t h a t  

t h e   i n s o l u b l e   d e s t a b i l i s e r   c o m p r i s e s   an  a c i d   g r o u p i n g  

o t h e r   t h a n   a  c a r b o x y l   g r o u p .  



to  c l a i m   5  c h a r a c t e r i s e d   i n  

t h a t   t h e   a c i d   g r o u p   i s   a  m o i e t y   d e r i v e d   f r o m   s u l p h u r i c  

or   p h o s p h o r i c   a c i d s .  

7.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   t h e   i n s o l u b l e   d e s t a b i l i s e r   i s   an  a m i n e .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  c h a r a c t e r i s e d   in   t h a t  

t h e   a m i n e   i s   s e l e c t e d   f r o m   a  p r i m a r y   a m i n e   o f   t h e  

s t r u c t u r e   R-NH2;   a  d i a m i n e   o f   t h e   s t r u c t u r e  

R-NH-R  and   a  s e c o n d a r y   a m i n e   o f   t h e   s t r u c t u r e  

R - N H - R 1 - N H 2 ,   w h e r e i n   R  a n d   R1  a r e   a l k y l   g r o u p s   a n d  

R  h a s   a  c a r b o n   c h a i n   l e n g t h   o f   1 2 - 1 8   a t o m s .  

9.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  c h a r a c t e r i s e d   i n  

t h a t   t h e   a m i n e   i s   a  z w i t t e r i o n .  



p o l y m e r i c   b e a d s   f r o m   an  a q u e o u s   s l u r r y   t h e r e o f ,   as  a  s o f t ,  

f r i a b l e   c a k e .   In  p a r t i c u l a r ,   i t   i s   c o n c e r n e d   w i t h   t h e  

r e c o v e r y   of   an  e s s e n t i a l l y   s t a b i l i s e r - f r e e   c a k e   f r o m   a  

s l u r r y   c o n t a i n i n g   a  p o l y ( v i n y l   a l c o h o l )   d i s p e r s i o n  

s t a b i l i s e s .  

In  r e c e n t   y e a r s ,   a  n u m b e r   o f   p r o p o s a l s   h a v e   b e e n  

made  t o  u s e   p o l y m e r i c   b e a d s ,   f o r   e x a m p l e   s p h e r o i d a l  

g r a n u l e s   of  s y n t h e t i c   p o l y m e r   w i t h   a  d i a m e t e r   o f   f r o m  

1 - 5 0   pm,  as  m a t t i n g   and  o p a c i f y i n g   a g e n t s   i n  p r o d u c t s  

s u c h   as  p a i n t ,   p l a s t i c s   and   p a p e r .  

One  p a r t i c u l a r l y   u s e f u l   c l a s s   o f   b e a d   i s   t h a t  

made  f r o m   u n s a t u r a t e d   p o l y e s t e r   r e s i n ,   w h i c h   i s   c u r e d  

by  c r o s s - l i n k i n g   i t   w i t h   s t y r e n e   or   a  s i m i l a r   u n s a t u r a t e d  

m o n o m e r .   The  b e a d s   may  be  s o l i d   or   v e s i c u l a t e d   a n d  

t y p i c a l   e x a m p l e s   a r e   d e s c r i b e d   i n ,   f o r   e x a m p l e ,  

A u s t r a l i a n   p a t e n t   s p e c i f i c a t i o n s   N o s . 4 3 4 , 6 5 8   and   4 3 9 , 4 3 2 .  

B e a d s   o f   t h i s   t y p e   a r e   c o m m o n l y   made   by  a  p r o c e s s  

w h i c h   y i e l d s   a  s l u r r y   o f  p o l y m e r   b e a d s   i n   w a t e r  

c o n t a i n i n g   a  p o l y ( v i n y l   a l c o h o l )   d i s p e r s i o n   s t a b i l i s e r  

and   a r e   d e s c r i b c d   i n ,   f o r   e x a m p l e ,   A u s t r a l i a n   p a t e n t  

s p e c i f i c a t i o n   N o . 4 4 5 , 2 7 7 .   The  s l u r r i e s   t y p i c a l l y   h a v e   a  

b e a d   c o n t e n t   of   t h e   o r d e r   o f   30%  by  w e i g h t .  

When  s u c h   p o l y m e r   b e a d s   a r e   to   be  u s e d   i n   a n  

a q u e o u s   p r o d u c t ,   f o r   e x a m p l e   in   a  l a t e x   p a i n t ,   t h e y   c a n  

o f t e n   be  b l e n d e d   d i r e c t l y   w i t h   t h e   o t h e r   c o m p o n e n t s   a s  

an  a q u e o u s   s l u r r y ,   w i t h o u t   any   i n t e r m e d i a t e   d e - w a t e r i n g  

p r o c e s s .   H o w e v e r ,   i f   t h e   end  p r o d u c t   i s   to  b e  e s s e n t i a l l y  

a n h y d r o u s   t h e   r e q u i r e m e n t   to  f i r s t   d e - w a t e r   b e a d s   w h i c h  

h a v e   b e e n   made  as  an  a q u e o u s   s l u r r y ,   can   r a i s e   s e r i o u s  



e c o n o m i c   and   t e c h n i c a l   p r o b l e m s .  

F o r   e x a m p l e ,   t h e   e n e r g y   r e q u i r e d  t o   d r y   a  30% 

by  w e i g h t  s l u r r y   o f   b e a d s   i n   w a t e r  b y   d i r e c t   e v a p o r a t i o n  

i n  a n   a c c e p t a b l e   t i m e ,   c a n   add   an  i n t o l e r a b l e   c o s t  

p e n a l t y   t o   t h e   b e a d s .   F u r t h e r m o r e ,   we  h a v e   f o u n d   t h a t  

h e a t i n g   a  b e a d   s l u r r y   t o   e v a p o r a t e   t h e   w a t e r   c an   c a u s e  

h a r d   a g g r e g a t e s   o f   b e a d s   to   f o r m .   T h e s e   a g g r e g a t e s   m a y  

be  d i f f i c u l t ,   i f   n o t  i m p o s s i b l e ,   to   b r e a k   u p  s a t i s f a c t o r i l y  

i n   s u b s e q u e n t   d i s p e r s i o n   p r o c e s s e s .   T h i s   p r o b l e m   a p p e a r s  

to   r e s u l t   f r o m   t h e   p r e s e n c e   i n   t h e   s l u r r y   o f   t h e   p o l y  

( v i n y l   a l c o h o l )   d i s p e r s i o n   s t a b i l i s e r .  

C o n c e n t r a t i n g   t h e   s l u r r y   by  s e t t l i n g   o r   c e n t r i f u g i n g  

t o  r e m o v e   t h e   b u l k   o f   t h e   w a t e r   d o e s   n o t   a p p e a r   to   be  a  

s u i t a b l e   a l t e r n a t i v e   to   e v a p o r a t i v e   d r y i n g ,   as  t h e  

b e a d s   o f t e n   h a v e   a  d e n s i t y   t o o   c l o s e   to   t h a t   o f   w a t e r  

f o r   e f f e c t i v e   s e p a r a t i o n .   A t t e m p t s   to   f i l t e r   t h e   b e a d s  

f r o m   t h e   s l u r r y   h a v e   a l s o   b e e n   d i s a p p o i n t i n g .   The  b e a d s ,  

b e i n g   s p h e r o i d a l   i n   s h a p e ,   p a c k   q u i c k l y   t o   a  d e n s e   c a k e  

w h i c h   in   t h e   p r e s e n c e   o f   p o l y ( v i n y l   a l c o h o l )   b l i n d s   t h e  

f i l t e r   b e d   and   r e d u c e s  t h r o u g h p u t   r a t e s   to   an  i n t o l e r a b l y  

low  l e v e l .   E v e n   when   some  c a k e   i s   p r o d u c e d   by  t h e s e  

m e t h o d s ,   i t   h a s   b e e n   o u r   e x p e r i e n c e   t h a t   s u b s e q u e n t  

d r y i n g   o f   t h a t   c a k e ,   f o r   e x a m p l e   by  e x p o s i n g   i t   to   a  

s t r e a m   of   h o t  a i r ,   s t i l l   r e s u l t s   i n   t h e   f o r m a t i o n   o f  

h a r d ,   u n a c c e p t a b l e   a g g r e g a t e s .  

W e   h a v e   now  f o u n d   t h a t   i f   a  s l u r r y   o f   p o l y m e r  

b e a d s   i n   w a t e r   c o n t a i n i n g   a  p o l y ( v i n y l   a l c o h o l )   d i s p e r s i o n  



t h e   m a n n e r   h e r e i n u n d e  

d e s c r i b e d ;   t h e   s l u r r y   can   t h a n   b e  d e - w a t e r e d   b y  

c o n v e n t i o n a l   means   to  a  s o f t ,   s t a b i l i s e r - f r e e  c a k e .   T h e  

c a k e   c a n   s u b s e q u e n t l y   be  d r i e d ,   i f  d e s i r e d ,  t o   a  

f r i a b l e ,   r e - d i s p e r s i b l e   p o w d e r .  

The  d e s t a b i l i s i n g   p r o c e s s   we  now  d i s c l o s e   i n v o l v e s  

p r e c i p i t a t i n g   in   t h e   s l u r r y   a  s e l e c t e d   d e s t a b i l i s e r ,   w h i c h  

c a u s e s   t h e   p o l y m e r   b e a d s   to  f l o c c u l a t e   and   a l s o   e n a b l e s  

t h e   p o l y ( v i n y l   a l c o h o l )   s t a b i l i s e r   to   be  f l u s h e d   f r o m  

t h e m   w i t h   t h e   e f f l u e n t  l i q u i d ,   when  d e - w a t e r i n g   i s  

c a r r i e d   o u t .   The  s l u r r y   c a n   t h e n   be  d e - w a t e r e d   b y  

c o n v e n t i o n a l   p h y s i c a l   m e a n s ,   f o r   e x a m p l e   by  f i l t r a t i o n   o r  

by  c e n t r i f u g i n g ,   to  y i e l d   a  s o f t ,   e s s e n t i a l l y   s t a b i l i s e r -  

f r e e   c a k e   of   p o l y m e r   b e a d s   t o g e t h e r   w i t h   some  r e s i d u a l  

w a t e r .   I f  r e q u i r e d ,   t h i s   c a k e   can  t h e n   be  d r i e d ,   f o r  

e x a m p l e   by  c i r c u l a t i n g   h e a t e d   a i r   a t   a  t e m p e r a t u r e  

l o w e r   t h a n   t h e   s o f t e n i n g   p o i n t   of  t h e   p o l y m e r   b e a d s ,   o v e r  

and   t h r o u g h   t h e   c a k e .  

T h i s   d u a l   a c t i o n   o f   o u r   s e l e c t e d   d e s t a b i l i s e r  

i s   s o m e w h a t   s u r p r i s i n g ,   in   v i e w   of  t h e   f a c t   t h a t   s o m e  

o t h e r   w e l l - k n o w n   m a t e r i a l s ,   n o t a b l y   c e r t a i n   p o l y m e r i c  

f l o c c u l a n t s   u s e d   c o m m e r c i a l l y   in  w a t e r   t r e a t m e n t  

p r o c e s s e s ,   w i l l   f l o c c u l a t e   s u c h   p o l y m e r   b e a d   s l u r r i e s   b u t  

w i l l   n o t   d e s t a b i l i s e   t h e m   to  t h e   p o i n t   w h e r e   t h e   s l u r r i e s  

can  r e a d i l y   be  d e - w a t e r e d .   I t   a p p e a r s   t h a t   f l o c c u l a t i o n  

of  t h e   b e a d s   a l o n e   i s   n o t   s u f f i c i e n t   to   o v e r c o m e   t h e  

d e w a t e r i n g   p r o b l e m .  d e w a t e r i n g   p r o b l e m .  



I t   i s   i m p l i c i t   in   o u r   s t i p u l a t i o n  t h a t  t h e  

d e s t a b i l i s e r   s h a l l   be  p r e c i p i t a t e d   i n  t h e  s l u r r y ,   t h a t  

t h e   d e s t a b i l i s e r   i t s e l f   m u s t   be  i n s o l u b l e  i n   t h e   a q u e o u s  

p h a s e   t h e r e o f   and   t h a t   i t   c a n   be  p r o d u c e d   i n   s i t u   f r o m  

a  s o l u b l e   p a r e n t   c o m p o u n d .  

The  p a r t i c u l a r   s u b s t a n c e s   we  h a v e   f o u n d   to  b e  

e f f e c t i v e   d e s t a b i l i s e r s   a r e   o r g a n i c   m a t e r i a l s   w h i c h   m a y ,  

b u t   n e e d   n o t   b e ,   p o l y m e r i c .   They   m u s t ,   h o w e v e r ,   have   a  

m o l e c u l a r   w e i g h t   o f   a t   l e a s t   200 .   In   t h e i r   s o l u b l e   f o r m ,  

t h e   d e s t a b i l i s e r s   c o m p r i s e   s o l u b i l i s i n g   i o n i z a b l e   g r o u p s ,  

t h e   e l i m i n a t i o n   o f   w h i c h   r e n d e r s   t h e   m o l e c u l e   as  a  w h o l e  

i n s o l u b l e   i n   t h e   a q u e o u s   p h a s e   of   t h e   s l u r r y .  

The  d e s t a b i l i s e r   may  b e ,   f o r   e x a m p l e ,   a  c a r b o x y l i c  

a c i d .   S u i t a b l e   c a r b o x y l i c   a c i d s   a r e ,   f o r   e x a m p l e ,   s t e a r i c  

1 2 - h y d r o x y   s t e a r i c ,   a b i e t i c ,   o l e i c   and   d i m e r i s e d   f a t t y  

a c i d s ,   s t y r e n e / m a l e i c   a n h y d r i d e   c o p o l y m e r ,   d i - i s o b u t y l e n e /  

m a l e i c   a n h y d r i d e   c o p o l y m e r   and   p o l y ( a c r y l i c   a c i d ) .  

We  h a v e   f o u n d   t h a t   f o r   t h e   b e s t   r e s u l t s ,   t h e   c a r b o x y l i c  

a c i d   s h o u l d   p r e f e r a b l y   h a v e   an  a c i d   v a l u e   of   a t   l e a s t  

100  mgm  KOH  p e r   gm.  O t h e r   s a t i s f a c t o r y   d e s t a b i l i s e r s  

a r e   t h e   h e a v y   m e t a l   s a l t s   o f   s u c h   f a t t y   a c i d s .  

The  d e s t a b i l i s e r   may  c o m p r i s e   an  a c i d  

g r o u p i n g   o t h e r   t h a n   a  c a r b o x y l   g r o u p .   For   e x a m p l e ,   t h e  

d e s t a b i l i s e r   may  c o m p r i s e   a  m o i e t y   d e r i v e d  f r o m   s u l p h u r i c  

or   p h o s p h o r i c   a c i d s .   T h a t   i s ,   t h e   d e s t a b i l i s e r   may  b e ,  

f o r   e x a m p l e ,   a  s u l p h o n a t e d   p o l y s t y r e n e   or  s u l p h a t e d  

c a s t o r   o i l .   A n o t h e r   u s e f u l   c l a s s   o f   d e s t a b i l i s e r   i s  

p r o v i d e d   by ,   f o r   e x a m p l e ,   s u l p h o n a t i n g   t h e   m a l e i c  

a n h y d r i d e   h a l f   e s t e r   of   a  s t y r e n e - a l l y l   a l c o h o l  

c o p o l y m e r ,   to   g i v e   a  p o l y m e r i c   p r o d u c t   w h i c h   i s   a l k a l i -  



s o l u b l e   b u t   b e c o m e s   w a t e r - i n s o l u b l e   w h e n  a c i d i f i e d .  

A  s o m e w h a t   s i m i l a r   c l a s s   of   d e s t a b i l i s e r   may   b e  

p r e p a r e d  b y  r e a c t i n g   a  p o l y m e r   or   c o p o l y m e r  

m e t h a c r y l a t e   w i t h   s u l p h u r i c   or  p h o s p h o r i c  a c i d s .  

A l t e r n a t i v e l y ,   t h e   i n s o l u b l e   d e s t a b i l i s e r   may  be  a n  

a m i n e .   As  w i t h   t h e   a c i d i c   d e s t a b i l i s e r s ,   t h e   a m i n e   m u s t  

be  p e r   se  i n s o l u b l e   in   t h e   a q u e o u s   p h a s e   of   t h e   b e a d  

s l u r r y   and   p r o v i d e d   t h i s   r e q u i r e m e n t   i s   m e t ,   t h e   a m i n e  

may  be  a  m o n o - a m i n e   or   a  p o l y a m i n e .  

Thus   t h e   a m i n e   may,  f o r   e x a m p l e ,   be  a  p r i m a r y  

a m i n e   of   t h e   s t r u c t u r e   R-NH2  in  w h i c h   R  i s   an  a l k y l  

g r o u p   w i t h   a  c a r b o n   c h a i n   l e n g t h   o f   1 2 - 1 8   a t o m s .   T h e  

c a r b o n   c h a i n   may  be  a  f a t t y   a c i d   m o i e t y   d e r i v e d   f r o m ,  

f o r   e x a m p l e ,   l a u r i c ,   m y r i s t i c ,   s t e a r i c   and   o l e i c   a c i d s  

and   m i x t u r e s   o f   s u c h   a c i d s   as  t h e y   a r e   d e r i v e d   f r o m  

n a t u r a l   p r o d u c t s .   S u i t a b l e   d e s t a b i l i s e r s   of  t h i s   t y p e  

a r e   t a l l o w ,   c o c o n u t   and  s o y a   a m i n e s .  

The  a m i n e   d e s t a b i l i s e r   may  be  a  s e c o n d a r y   a m i n e  

of   t h e   s t r u c t u r e   R-NH-R  w h e r e   R  i s   an  a l k y l   g r o u p   of   t h e  

t y p e   d i s c u s s e d   h e r e i n a b o v e .   A l t e r n a t i v e l y ,   t h e  m o l e c u l e  

may  c o m p r i s e   b o t h   p r i m a r y   and  s e c o n d a r y   a m i n e   g r o u p s .  

The  a m i n e   may  a l s o   be  a  d i a m i n e  w i t h   t h e   g e n e r a l  

s t r u c t u r e   R - N H - R 1 - N   H2  w h e r e   R  a n d   R1  a r e   a l k y l   g r o u p s .  

S u i t a b l e   c o m p o u n d s . o f   t h i s   t y p e   a r e ,   f o r   e x a m p l e ,   c l e y l  

p r o p y l e n e   and   l a u r y l   p r o p y l e n e  d i a m i n e .   A l t e r n a t i v e l y ,  

t  m a y  b e  a   f a t t y   a c i d   s a l t ,   f o r   e x a m p l e  a   mono-   or   d i -  

s e y l  s a l t ,   of   s u c h   a  d i a m i n e .   We  h a v e  f o u n d   t he   m o n o -  



p r o p y l e n e  d i a m i t e   to   b e  

u s e f u l   d e s t a b i l i s e r  f o r   some  b e a d   s l u r r i e s .  

a m i n e   may  be  a  z w i t c e r i o n ,   f o r   e x a m p l e   i t  c a n  

b e   a  c o m p o u n d   o f   t h e   s t r u c t u r e  

R  i s   an  a l k y l   g r o u p ,   e . g .   a  l a u r y l   c h a i n .  

The  f o r m   in   w h i c h   t h e   d e s t a b i l i s e r   i s   i n t r o d u c e d  

i n t o   t h e   s l u r r y   as  a  s o l u b l e   d e r i v a t i v e   w i l l   n a t u r a l l y  

d e p e n d   on  t h e   c o m p o s i t i o n   o f   t h e   d e s t a b i l i s e r   i t s e l f .  

F o r   e x a m p l e ,   an  a c i d   d e s t a b i l i s e r   may  be  c o n v e r t e d   to  i t s  

w a t e r - s o l u b l e   s o d i u m ,   or   p o t a s s i u m   s a l t   by  r e a c t i o n   w i t h  

t h e   c o r r e s p o n d i n g   b a s e   a n d   r e - p r e c i p i t a t e d   when   r e q u i r e d  

by  a c i d i f y i n g   t h e   s l u r r y .   A l t e r n a t i v e l y ,   a  s u i t a b l e  

s o l u b l e   a c i d   may  be  r e a c t e d   w i t h   a  h e a v y   m e t a l   s a l t ,   e . g .  

b a r i u m   c h l o r i d e   and   c a l c i u m   n i t r a t e ,   to   p r e c i p i t a t e   a  

h e a v y   m e t a l   s a l t   of   t h e   a c i d .  

A  c o n v e n i e n t   way  o f   f o r m i n g   an  a m i n e   d e s t a b i l i s e r  

i n   t h e   s l u r r y ,   i s   to  s t a r t   w i t h   a  c o r r e s p o n d i n g   s o l u b l e  

a l k y l   a c i d   s a l t   and   to   f o r m   t h e   i n s o l u b l e   d e s t a b i l i s e r  

f r o m  t h i s   by  an  e x c h a n g e   r e a c t i o n   w i t h   e . g .   a  f a t t y   a c i d  

s o a p   of   an  a l k a l i   m e t a l .   Fo r   e x a m p l e ,   t h e   s o l u b l e   o l e y l  

p r o p y l e n e   d i a m i n e   d i a c e t a t e   w i l l   r e a c t   w i t h   s o d i u m  

s t e a r a t e   to  p r e c i p i t a t e   t h e   c o r r e s p o n d i n g   i n s o l u b l e  

s t e a r y l   d e s t a b i l i s e r .  

When  t h e   a m i n e   i s   a  z w i t t e r i o n ,   i t   may  as  w i t h  

t h e   a c i d   d e s t a b i l i s e r s   d e s c r i b e d   h e r e i n a b o v e ,   be  s o l u b i l i s e d  



o f ,   f o r   e x a m p l e   s o d i u m   n , d i o x i d e ,   w i t h   t h e   c a r b o x y l  

g r o u p .  T h e   d e s t a b i l i s e r   i s   t h e n   f o r m e d   in   s i t u   i n   a  

s l u r r y   in   w h i c h   t he   s a l t   i s   d i s s o l v e d   b y  a c i d i f y i n g   t h e  

a q u e o u s   p h a s e   t h e r e o f .  

Tn  s e l e c t i n g   a  d e s t a b i l i s i n g   a g e n t   i t   i s ,  

of   c o u r s e ,   n e c e s s a r y   to   s e l e c t   a  m a t e r i a l   w h i c h   w i l l  

n o t   r e a c t   u n f a v o u r a b l y   w i t h   any  c o m p o n e n t   o f   t h e   s l u r r y  

to  be  t r e a t e d .   F o r  e x a m p l e ,   we  h a v e   o b s e r v e d   t h a t   i f  

t h e   s l u r r y   c o n t a i n s   t r a c e s   of   b e n z o i c   a c i d ,   e . g .   a s  

r e s i d u e s   o f   b e n z o y l   p e r o x i d e   p o l y m e r i s a t i o n   i n i t i a t o r  

f o r m e d   d u r i n g   b e a d   m a n u f a c t u r e ,   t h e s e   can   r e a c t   w i t h  

a l i p h a t i c   a m i n e s ,   w h i c h   w o u l d   t h e r e f o r e   b e  a n  

u n s a t i s f a c t o r y   d e s t a b i l i s i n g   a g e n t   to   u s e   w i t h   t h a t  

p a r t i c u l a r . s l u r r y .  

The  q u a n t i t y   of   d e s t a b i l i s i n g   m a t e r i a l   t o   b e  

u s e d   d e p e n d s   on  f a c t o r s   s u c h   a s ,   f o r   e x a m p l e ,   t h e  

c o n c e n t r a t i o n   of   p o l y ( v i n y l   a l c o h o l )   i n   t h e  s l u r r y   a n d  

t h e   c h e m i c a l   n a t u r e   and  p a r t i c l e   s i z e   of   t h e   p o l y m e r  

b e a d s .   I t   i s   t h e r e f o r e   u s u a l l y   d e s i r a b l e   t o  d e t e r m i n e  

e x p e r i m e n t a l l y   f o r   any  p a r t i c u l a r   c o m b i n a t i o n  o f   s l u r r y  

and   d e s t a b i l i s i n g   m a t e r i a l   w h a t   t h e   o p t i m u m   c o n c e n t r a t i o n  

i s .   As  a  g e n e r a l   g u i d e ,   h o w e v e r ,   we  h a v e   f o u n d   t h a t  

a  c o n c e n t r a t i o n   of   1-3%  by  w e i g h t   b a s e d   on  t h e   d i s p e r s e  

p h a s e   c o n t e n t   of   t h e   s l u r r y   i s  u s u a l l y   s u f f i c i e n t .   A t  

l o w e r   c o n c e n t r a t i o n s ,   t h e   r a t e   of   d e - w a t e r i n g   i s   i n h i b i t e d  

b y  i n c o m p l e t e   b e a d   f l o c c u l a t i o n   and   u s u a l l y   n o t h i n g   i s   t o  

be  g a i n e d   by  u s i n g   much  h i g h e r   c o n c e n t r a t i o n s .  



I f   t h e   d e s t a b i l i s e d   s l u r r y   i s  n o t   a l r e a d y  a t  

t h a t   t e m p e r a t u r e ,   i t   m u s t   be  h e a t e d  t o  a t   l e a s t   5 0 ° C  

to   c o m p l e t e   t h e   p r o c e s s ,  b e f o r e  i t   i s  c o n c e n t r a t e d   b y  

f i l t r a t i o n   or   c e n t r i f u g i n g .   The  f i n a l   c a k e   c a n   b e  

r e a d i l y   w a s h e d   w i t h   w a t e r   to  r e m o v e   r e m a i n i n g   t r a c e s   o f  

p o l y ( v i n y l   a l c o h o l )   s t a b i l i s e r .   The  s o l i d s   c o n t e n t   o f  

t h e   f i n a l   c a k e   i s   t y p i c a l l y   6 0 - 7 0 %   by  w e i g h t ,   n o t  

a l l o w i n g   f o r   a n y  w a t e r   w h i c h   m a y - b e   p r e s e n t   as  a n  

i n t e r n a l   o c c l u s i o n   i n   t h e   d i s p e r s e   p a r t i c l e s .  

P r o v i d e d ,   as  m e n t i o n e d   h e r e i n a b o v e ,   d u e  r e g a r d  

i s   p a i d   to   t h e   s o f t e n i n g   p o i n t   o f   t h e   p o l y m e r   b e a d s ,  

t h e   s o f t  c a k e   f r o m   t h e   d e w a t e r i n g   p r o c e s s   c an   be  d r i e d   b y  

c o n v e n t i o n a l   m e a n s .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  t h e   f o l l o w i n g  

e x a m p l e s   in   w h i c h   a l l   p a r t s   a r e   g i v e n   by  w e i g h t :  

EXAMPLE  1  

Use  o f   a  p o l y c a r b o x y l i c   a c i d   d e s t a b i l i s e r   i n  

t h e   f i l t r a t i o n   o f   a  s l u r r y   o f   p o l y e s t e r   b e a d s .  

The  s l u r r y   o f   p o l y e s t e r   b e a d s   u s e d   i n   t h i s   e x a m p l e  

h a d   t h e   f o l l o w i n g   c h a r a c t e r i s t i c s .   The  b e a d s   c o n s i s t e d  

o f   an  u n s a t u r a t e d   p o l y e s t e r   r e s i n   c u r e d   by  r e a c t i n g   i t  

w i t h   40%  by  w e i g h t   o f   s t y r e n e   m o n o m e r .   The  s l u r r y  

c o n t a i n e d   3 8 . 9 %   by  w e i g h t   o f   b e a d s   w i t h  a   m a x i m u m  

d i a m e t e r   of   50  µm  and   a  mean   d i a m e t e r   o f  2 0 - 2 5   µm 

d i s p e r s e d   i n   an  a q u e o u s   p h a s e   c o m p r i s i n g   2 . 4 %   o f   p o l y  

( v i n y l   a l c o h o l )   b a s e d   on  t h e   w e i g h t . o f   b e a d s   p r e s e n t ' .  

The  g r a d e   o f   p o l y ( v i n y l   a l c o h o l )   u s e d  w a s   an  88% 



h y d r o l y s e d  a  v i s c o s i t y   o f  

.40  c p s  a t  2 0 ° C   a s  a   4%  by  w e i g h t   s o l u t i o n ' i n   w a t e r .  

To  2604   p a r t s   of   s l u r r y   ( c o n t a i n i n g  1 0 0 0   p a r t s   o f  

b e a d s )   was   a d d e d   700  p a r t s   of   w a t e r   arid  t h e  p H   a d j u s t e d  

to  7 . 5 - 8 . 5   w i t h   a m m o n i a   s o l u t i o n .  

A  s o l u t i o n   o f   a  s o l u b l e  i o n i z a b l e   s a l t   of   a  p o l y - .  

c a r b o x y l i c   a c i d   was  p r e p a r e d   by  d i s s o l v i n g   in   w a t e r   m a d e  

a l k a l i n e   w i t h   a m m o n i a ,   33%  by  w e i g h t   of   a  c o p o l y m e r   o f  

s t y r e n e   and  m a l e i c   a n h y d r i d e   in   t h e   a p p r o x i m a t e   m o l a r  

r a t i o s   of   5 2 : 4 8 .   The  m o l e c u l a r   w e i g h t   of   t h e   c o p o l y m e r  

was  a p p r o x i m a t e l y   2 5 0 0 .  

T h i r t y   p a r t s   of   t h e  i o n i z a b l e   s a l t   s o l u t i o n   w a s  

d i l u t e d   to   500  p a r t s   w i t h   w a t e r   and   a d d e d   w i t h   s t i r r i n g  

to  t h e   b e a d   s l u r r y .   The  pH  was  a d j u s t e d   to   4 . 5   w i t h   a  

10%  by  w e i g h t   s o l u t i o n   in   w a t e r   of   a c e t i c   a c i d   t o  

l i b e r a t e   t h e   p o l y c a r b o x y l i c   a c i d   d e s t a b i l i s e r  a n d   t h e  

b a t c h   t e m p e r a t u r e   r a i s e d   to  70°C.   A  s a m p l e   v i e w e d   b y  

t r a n s m i s s i o n   m i c r o s c o p e   a t   X200  m a g n i f i c a t i o n s   s h o w e d   t h e  

b e a d   s l u r r y   to  be  h i g h l y   f l o c c u l a t e d .  

The  b a t c h   f i l t e r e d   r e a d i l y   t h r o u g h   a  c o n v e n t i o n a l  

v a c c u m   f i l t e r .   The  f i l t e r   c a k e   was  w a t e r - w a s h e d   t o  

g i v e   a  c l e a n ,   f r i a b l e   p r o d u c t .  

The  i n i t i a l   f i l t r a t e   was  n o t i c e a b l y   v i s c o u s  

and   g e l l e d   on  a d d i t i o n   of   s o d i u m   b o r a t e ,   i n   t h e   m a n n e r  

c h a r a c t e r i s t i c   of   a  p o l y ( v i n y l   a l c o h o l )   s o l u t i o n .  

A  s a m p l e   of  t h e   u n t r e a t e d   s l u r r y   s h o w e d   n o  

f l o c c u l a t i o n   u n d e r   t h e   m i c r o s c o p e .   A t t e m p t s   to   f i l t e r  

i t   t h r o u g h   t h e   same  v a c u u m   f i l t e r   u s e d   f o r   t h e   d e s t a b i l i s e d  

s l u r r y   w e r e   u n s u c c e s s f u l ,   e v e n   when  t h e   s a m p l e   w a s  



h e a t e d   t o  7 0 ° C   and   d i l u t e d   w i t h   a d d i t i o n a l   w a t e r .  

,  B l i n d i n g   o f   t h e  f i l t e r   m e d i u m   by  t h e   b e a d   c a k e  

r a p i d l y   r e d u c e d   t h e   r a t e   o f   f i l t r a t i o n   to   an  i m p r a c t i c a l  

t r i c k l e .  

EXAMPLE  2 

Use  o f   a  f a t t y   a c i d   d e s t a b i l i s e r .  

T h e - g e n e r a l   p r o c e s s   o f   E x a m p l e   1  was  r e p e a t e d ,  

e x c e p t   f o r   t h e   s u b s t i t u t i o n   o f   600  p a r t s   o f  a   5%  b y  

w e i g h t   s o l u t i o n   o f   s o d i u m   s t e a r a t e   i n   h o t   w a t e r   f o r   t h e  

30  p a r t s   o f   i o n i z a b l e   s a l t   s o l u t i o n   o f   t h a t   e x a m p l e .  

The  d e s t a b i l i s e d   s l u r r y   o n c e   m o r e   f i l t e r e d  

r e a d i l y   and   p o l y ( v i n y l   a l c o h o l )   was  d e t e c t e d   i n   t h e  

f i l t r a t e .  

S i m i l a r   r e s u l t s   w e r e   o b t a i n e d   u s i n g   s o d i u m  

d o d e c y l   b e n z e n e   s u l p h o n a t e   i n   p l a c e   o f   t h e   s o d i u m  

s t e a r a t e   a n d  a c i d i f y i n g   to   pH2  w i t h   h y d r o c h l o r i c   a c i d  

i n s t e a d   of   a c e t i c   a c i d .   The  s l u r r y   was  s t a b l e   a t   a  pH  

of   2  i n   t h e  a b s e n c e   o f   t h e   s o d i u m   d o d e c y l   b e n z e n e  

s u l p h o n a t e .  

EXAMPLE  3 

Use  o f   a  h e a v y   m e t a l   s a l t   d e s t a b i l i s e r .  

A  s a m p l e   o f   2 6 0 4   p a r t s   o f   p o l y e s t e r   b e a d s   s l u r r y  

a d j u s t e d   to   a  pH  of   8 . 9 ,   was  p r e p a r e d   as  d e s c r i b e d   i n  

E x a m p l e   1 .  

An  a d d i t i o n   o f   600  p a r t s   o f   a  5%  by  w e i g h t  

s o l u t i o n   o f   s o d i u m   s t e a r a t e   i n   h o t   w a t e r   was  t h e n   m a d e  

to   t h e .  s l u r r y ,   w i t h   c 6 n s t a n t   s t i r r i n g ,   f o l l o w e d   by  a n  



a d d i t i o n   of   110  p a r t s   of   a  5%  by  w e i g h t   s o l u t i o n   i n  

of   c a l c i u m  c h l o r i d e .   In  t h e   p r e s e n c e   o f   t h e   h e a v y  

s a l t   d e s t a b i l i s e r   s o - f o r m e d ,   t h e   b e a d s   w e r e  

f l o c c u l a t e .  

The  b a t c h   was  t h e n   h e a t e d   to  70°C  and   f i l t e r e d   a s  

d e s c r i b e d   in   E x a m p l e   1-.  Good  f i l t r a t i o n   r a t e s   w e r e  

a g a i n   o b t a i n e d .   The  w a s h e d   f i l t e r   c a k e   was  s o f t   a n d  

f r i a b l e .   P o l y ( v i n y l   a l c o h o l )   was  a g a i n   o b s e r v e d  

in   t h e   f i l t r a t e .  

EXAMPLE  4  

Use  of   an  a l i p h a t i c   p r i m a r y   a m i n e   d e s t a b i l i s e r .  

A  s a m p l e   of   2604   p a r t s   of   p o l y e s t e r   b e a d s   s l u r r y  

a d j u s t e d   to  a  pH  of   7 . 5 - 8 . 5   was  p r e p a r e d   as  d e s c r i b e d  

in   E x a m p l e   1 .  

An  a d d i t i o n   of   600  p a r t s   o f   a  5%  by  w e i g h t   s o l u t i o n  

in   w a t e r   of   t h e   a c e t a t e   s a l t   of   a  p r i m a r y   a m i n e   d e r i v e d  

f r o m   c o c o n u t   f a t t y   a c i d s   was  s t i r r e d   i n t o   t h e   a d j u s t e d  

s l u r r y .   The  pH  was  t h e n   a d j u s t e d   to  9 . 0   w i t h   5%  b y  

w e i g h t   a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n   to   p r e c i p i t a t e  

t h e   a l i p h a t i c   p r i m a r y   a m i n e   d e s t a b i l i s e r .   M i c r o s c o p e  

e x a m i n a t i o n   of   t h e   s l u r r y   c o n f i r m e d   t h e   f l o c c u l a t e d  

s t a t e   of   t h e   p o l y e s t e r   b e a d s .  

T h e n  h e a t e d   to  70°C  t h e   b a t c h   f i l t e r e d   r e a d i l y  

w i t h   s i m i l a r   d e s i r a b l e   r e s u l t s   to   t h o s e   r e c o r d e d   f o r   t h e  

d e s t a b i l i s e d   in   E x a m p l e   1 .  

EXAMPLE  5 

Use  o f   t h e   f a t t y   a c i d   s a l t   of   a  d i a m i n e   as  a  

d e s t a b i l i s e r .   The  m o l e c u l e   c o m p r i s e s   b o t h   p r i m a r y   a n d  

s e c o n d a r y   a m i n e   g r o u p s .   - 



A  s a m p l e   o f   2 6 0 4   p a r t s   of   p o l y e s t e r   b e a d s   s l u r r y  

a d j u s t e d   t o  a   pH  of   7 . 5 - 8 . 5   was  p r e p a r e d   as   d e s c r i b e d  

in   E x a m p l e   1 .  

An  a d d i t i o n   o f   360  p a r t s   o f   a  5%  by  w e i g h t  

s o l u t i o n  i n   w a t e r   of   a  t a l l o w   t r i m e t h y l e n e   d i a m i n e  

d i a c e t a t e   s a l t   was  s t i r r e d   i n t o   t h e   a d j u s t e d   s l u r r y ,  

f o l l o w e d   by  200  p a r t s   of   a  5 % . b y   w e i g h t   s o l u t i o n   i n   h o t  

w a t e r   o f   s o d i u m   s t e a r a t e   and   t h e   b a t c h   h e a t e d   to   7 0 ° C .  

In  t h e   p r e s e n c e   o f   t h e   d e s t a b i l i s e r   w h i c h   f o r m e d  

in   s i t u ,   t h e   p o l y e s t e r   b e a d s   w e r e   h i g h l y   f l o c c u l a t e d .  

S i m i l a r   f a v o u r a b l e   r e s u l t s   to   t h a t   o f   E x a m p l e   1  

w e r e   o b t a i n e d   w h e n   t h e   s l u r r y   was  f i l t e r e d   as  d e s c r i b e d  

in   t h a t   e x a m p l e .  

When  t h i s   e x a m p l e   was   r e p e a t e d   u s i n g   s u c c e s s i v e l y  

c o c o n u t ,   s o y a   and   o l i v e   t r i m e t h y l e n e   d i a m i n e s   as  t h e   b a s i s  

o f  f a t t y   a c i d   s a l t   d e s t a b i l i s e r s ,   s a t i s f a c t o r y   f i l t r a t i o n  

r a t e s   and   f i l m   c a k e s   w e r e   o b t a i n e d .  

The  f i l t e r   c a k e s   w e r e   a l l o w e d   t o   d r y   in   a  c u r r e n t   o f  

w a r m  a i r   a t   70°C  to   y i e l d   f r e e - f l o w i n g   p o w d e r s   e s s e n t i a l l y  

f r e e   o f   any  a g g l o m e r a t e s   o f   b e a d s .  

EXAMPLE  6 

E f f e c t   o f   t e m p e r a t u r e   on  t h e   f i l t r a t i o n   r a t e   o f  

a  d e s t a b i l i s e d   b e a d   s l u r r y   c o n t a i n i n g   p o l y ( v i n y l   a l c o h o l ) .  

The  b e a d s   u s e d   in   t h i s   e x a m p l e   w e r e   s i m i l a r   t o  

t h o s e   o f   E x a m p l e   1  b u t   t h e   b e a d s   c o n t e n t   was  37%  b y  

w e i g h t   of  t h e   s l u r r y .  



To  1350  p a r t s   of   b e a d  s l u r r y   (500   p a r t s   of   b e a d s )  

was  a d d e d   350  p a r t s   o f   w a t e r   and   t h e   pH  a d j u s t e d   w i t h  

a q u e o u s   a m m o n i a   s o l u t i o n   to  8 - 9 .  

T h r e e   h u n d r e d   p a r t s   o f   a  5%  s o l u t i o n   by  w e i g h t   o f  

s o d i u m   s t e a r a t e   in   w a t e r   was  t h e n   a d d e d   w i t h   s t i r r i n g   t o  

t h e   b a t c h ,   f o l l o w e d   by  an  a d j u s t m e n t   to   a  pH  of   4 - 5   w i t h  

10%  by  w e i g h t   a c e t i c   a c i d   s o l u t i o n   in   w a t e r .   The  b e a d s  

f l o c c u l a t e d .  

The  b a t c h   was  t h e n   s u b j e c t e d   to  f i l t e r i n g   t r i a l s  

by  t h e   g e n e r a l   m e t h o d   of   E x a m p l e   1 ,  b u t   u s i n g  a   s e r i e s  

of   p r o c e s s i n g   t e m p e r a t u r e s   w h i c h   d i d   n o t   e x c e e d   t h a t   a t  

w h i c h   t h e   p o l y ( v i n y l   a l c o h o l )   p r e c i p i t a t e s   f r o m   a q u e o u s  

s o l u t i o n .   The  t i m e   t a k e n   to  f i l t e r   e q u a l   p a r t s   o f  

s l u r r y   a t   t h e   d i f f e r e n t   t e m p e r a t u r e s   and   t h e   a p p e a r a n c e  

of   t h e   f i l t r a t e   i s   shown   in   t h e   f o l l o w i n g   t a b l e .  

I t   a p p e a r s   f r o m   t h e   r e s u l t s   t h a t   c o m p l e t e  

d e s t a b i l i s a t i o n   i s   n o t   b e i n g   a c h i e v e d   a t   t e m p e r a t u r e s  

b e l o w   5 0 ° C ,   a t   w h i c h   t e m p e r a t u r e   and   a b o v e   t h e r e   i s   a  

s u b s t a n t i a l   i n c r e a s e   in   f i l t e r   t h r o u g h p u t   r a t e .  

A l t h o u g h   a  s l i g h t   c a r r y - o v e r   of   v e r y   f i n e   b e a d s  

w a s   o b s e r v e d   a t   5 0 ° C ,   b e c o m i n g   l e s s   n o t i c e a b l e   as  t h e  

t e m p e r a t u r e   r o s e   f u r t h e r ,   we  a s s e s s e d   t h e   e f f i c i e n c y   o f  



and   r a t e   of   f i l t r a t i o n   to   be  a t   a n  

a c c e p t a b l e   p r a c t i c a l   l e v e l   p r o v i d e d   t h a t   m i n i m u m  

t e m p e r a t u r e   was  m a i n t a i n e d .  

A  s i m i l a r   p a t t e r n   was  o b s e r v e d   w h e n   t h e   a b o v e  

e x p e r i m e n t s   w e r e   r e p e a t e d   u s i n g   t h e   s t e a r a t e   s a l t   o f   a  

t a l l o w   t r i m e t h y l e n e   d i a m i n e   as  t h e   d e s t a b i l i s e r .  

EXAMPLE  7 

C o m p a r a t i v e   e x a m p l e s   u s i n g   c o n v e n t i o n a l - c o a g u l a n t s  

as  a i d s   to  f i l t r a t i o n .  

An  a t t e m p t   was  made   to  u t i l i s e   c o n v e n t i o n a l  

c o m m e r c i a l l y   a v a i l a b l e   h i g h   m o l e c u l a r   w e i g h t   p o l y e l e c t r o -  

l y t e   c o a g u l a n t s   as  d e s t a b i l i s e r s   f o r   t h e   s l u r r y   o f  

E x a m p l e   1,  u s i n g   t h e   m e t h o d   of   f i l t r a t i o n   d e s c r i b e d   i n  

t h a t   e x a m p l e .  

The  m a t e r i a l s   s e l e c t e d   w e r e   p r o d u c t s   s o l d  

u n d e r   t h e   T r a d e   Mark   " A l f l o c "   as  f l o c c u l a n t s  f o r   u s e   i n  

i n d u s t r i a l   w a t e r   c l a r i f i c a t i o n   p r o c e s s e s .   The  p a r t i c u l a r  

g r a d e s   u s e d   h a d   t h e   f o l l o w i n g   c h a r a c t e r i s t i c s :  

E a c h   f l o c c u l a n t   was  made   up  i n t o   an  a q u e o u s   s o l u t i o n  

and  a d d e d   to   a  s a m p l e   of   s l u r r y   as  u s e d   i n   E x a m p l e   1 ,  

a t   t h e   c o n c e n t r a t i o n   r e c o m m e n d e d   by  t h e   m a n u f a c t u r e r .  

In   e a c h   c a s e ,   f l o c c u l a t i o n  o f   t h e   b e a d s   was  o b s e r v e d  



when  c o n t r a s t e d   w i t h   t h o s e   o b t a i n e d  

u s i n g   o u r   d e s t a b i l i s e r   in   E x a m p l e   1,  show  t h a t   t h e   a b i l i t y  

to  f l o c c u l a t e   t h e . b e a d   s l u r r y   i s   n o t   in   i t s e l f   s u f f i c i e n t  

to   c o m p l e t e l y   d e s t a b i l i s e   i t   and   to  r e l e a s e   t h e  

p o l y ( v i n y l   a l c o h o l )   to  t h e   f i l t r a t e .  

EXAMPLE  8 

The  u s e   o f   d e s t a b i l i s e r   c o m p r i s i n g   s u l p h u r i c  

a c i d   m o i e t i e s .  

A  s l u r r y   o f   40%  by  w e i g h t   35  µm  mean   d i a m e t e r  

c r o s s - l i n k e d   p o l y e s t e r  b e a d s   in   an  a q u e o u s   p h a s e  

c o m p r i s i n g   2 .5%  by  w e i g h t   of   p o l y ( v i n y l   a l c o h o l )  

s t a b i l i s e r   was  d e s t a b i l i s e d   i n   t h e   f o l l o w i n g   m a n n e r .  

To  2500  p a r t s   of   s l u r r y   c o n t a i n i n g   1000  p a r t s  

of  b e a d s   was  a d d e d   w i t h   s t i r r i n g ,   700  p a r t s   of  w a t e r .  

The  pH  was  t h e n   a d j u s t e d   w i t h   a q u e o u s   s o d i u m   h y d r o x i d e  

s o l u t i o n   to  7  and   t h e   t e m p e r a t u r e   r a i s e d   to   7 0 ° C .  

An  a d d i t i o n   was  t h e n   made  o f   60  p a r t s   of   a  50%  by  w t .  

s o l u t i o n   in   w a t e r   of   t h e   s o d i u m   s a l t   o f   a  s u l p h a t e d  

c a s t o r   o i l   known   c o m m e r c i a l l y   as  T u r k e y   Red  O i l .  

A c e t i c   a c i d   was  t h e n   a d d e d ,   w i t h   s t i r r i n g ,  

u n t i l   t h e   pH  r e a c h e d   3 . 2 .   A  s a m p l e   of   s l u r r y   e x a m i n e d  

by  m i c r o s c o p e   s h o w e d   t h a t   t h e   b e a d s ,   p r e v i o u s l y   w e l l  



d i s p e r s e d ,   h a d   b e c o m e   h i g h l y  f l o c c u l a t e d .   T h e  

d e s t a b i l i s e d   s l u r r y   f i l t e r e d   r e a d i l y   on  a  v a c u u m  

f i l t e r .   T h e   f i l t r a t e   c o n t a i n e d   p o l y ( v i n y l   a l c o h o l )  

T h e   a b o v e   p r o c e d u r e   was  r e p e a t e d   w i t h   e q u a l l y  

s u c c e s s f u l   r e s u l t s   u s i n g   a  s l u r r y   c o n t a i n i n g   32%  b y  

wt  o f   p o l y e s t e r   b e a d s   w i t h   a  mean   d i a m e t e r   o f   10  µm. 

The  s l u r r y   c o u l d   n o t   be  f i l t e r e d   a t  a n   a c c e p t a b l e  

r a t e   b e f o r e   d e s t a b i l i s a t i o n   a c c o r d i n g   t h i s   i n v e n t i o n .  

In   a  s i m i l a r   m a n n e r ,   a  s l u r r y   o f   35%  by  w t .  

p o l y s t y r e n e   b e a d s   o f   mean   d i a m e t e r   15  p m w a s   s u c c e s s f u l l y  

d e s t a b i l i s e d   and   f i l t e r e d .  
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