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@  Filtration  process  for  purifying  polyols. 

Filtration  process  for  purifying  polyols.  The  alkaline 
catalyst  used  for  the  preparation  of  the  polyether  polyol  is 
removed  by  mixing  the  crude  polyol  with  water,  an  adsor- 
bent  and  a  solvent;  the  mixing  is  followed  by  filtration.  The 
filter  cake  is  washed  with  the  solvent.  The  solvent  and  water 
are  removed  from  the  polyol  by  means  of  a  flash  stripper. 
The  solvent  can  be  an  aliphatic,  alicyclic  or  aromatic  hy- 
drocarbon,  a  dialkylketone,  a  dialkyl  ether,  a  halogenated 
hydrocarbon  or  a  mixture  thereof;  the  solvent  is  recycled. 



P o l y o x y a l k y l e n e   e t h e r   p o l y o l s ,   h e r e i n a f t e r   f o r  

c o n v e n i e n c e   c a l l e d   p o l y o l s ,   a r e   commonly   u s e d   in   t he   p r o -  

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

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

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

in  t he   f o r m   of  r u b b e r - l i k e   e l a s t o m e r s ,   f l e x i b l e   o r   r i g i d  

foams   and  t he   l i k e .   In  o r d e r   t h a t   u r e t h a n e   p o l y m e r s   o f  

d e s i r e d   p r o p e r t i e s   and  c h a r a c t e r i s t i c s   be  p r o d u c e d ,   i t   i s  

i m p o r t a n t   t h a t   t he   p o l y o l s   to  be  r e a c t e d   w i t h   t he   p o l y i s o -  

c y a n a t e   a r e   e s s e n t i a l l y   f r e e   of  i m p u r i t i e s   w h i c h   may  f u n c -  

t i o n   as  u n d e s i r a b l e   c a t a l y s t s   or  o t h e r w i s e   in   t he   u r e t h a n e  

p o l y m e r   r e a c t i o n .  

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

t he   c r u d e   f o r m   v a r i o u s   i m p u r i t i e s   s u c h   as  a l k a l i   m e t a l  

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

c a t a l y s t s   f o r   t he   p r o d u c t i o n   of  p o l y o l s .   The  n o r m a l   c o n -  

c e n t r a t i o n s   of  c a t a l y s t s   r a n g e   f rom  1700  t o  4 0 0 0   p a r t s   p e r  

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

5  p a r t s   p e r   m i l l i o n   or  l e s s .  



P r e s e n t   c o m m e r c i a l   p r a c t i c e s   f o r   t he   r e m o v a l   o f  

t h e s e   i m p u r i t i e s   can   i n v o l v e   n e u t r a l i z a t i o n   o f ' t h e   s a l t s   o f  

a c i d s   f o r m i n g   i n s o l u b l e   s a l t s   and  r e m o v a l   of  same  by  f i l t r a -  

t i o n .   C e n t r i f u g a t i o n ,   e m p l o y i n g  m i x t u r e s   of  p o l y o l ,   w a t e r ,  

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

c a t a l y s t .   I o n   e x c h a n g e   t e c h n i q u e s   h a v e   a l s o   b e e n   e m p l o y e d  

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

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

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

f o l l o w e d   by  f i l t r a t i o n   of  t h e   p o l y o l .   P r e s e n t   c o m m e r c i a l  

p r a c t i c e   i n v o l v e s   m i x i n g   t he   p o l y o l ,   a d s o r b e r t ,   w a t e r   a n d  

o p t i o n a l l y  a   f i l t e r  a i d   t h e n   f i l t e r i n g  o f f   t h e   p o l y o l .   T h e  

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

a t   l e a s t   i t s   own  w e i g h t .   The  d i s p o s a l   of  t h i s   s p e n t   a d s o r b -  

e n t   p r e s e n t s   b o t h   e c o l o g i c a l   and  s a f e t y   p r o b l e m s .   G e n e r a l l y ,  

t h e   p o l y o l s   a r e   n o t   b i o d e g r a d a b l e   and  d i s p o s a l   in   a  l a n d f i l l  

i s   n o t   d e s i r a b l e .   The  wet   a d s o r b e n t ,   i f   a l l o w e d   to  r e m a i n  

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

a  s a f e t y   h a z a r d .   The  l o s s   of  p o l y o l   r e s u l t s   in   i n c r e a s e d  

p r o d u c t   c o s t s .  

U.  S.  P a t e n t   No.  3 , 4 3 3 , 8 1 6   t e a c h e s   a  p r o c e s s   f o r  

s e p a r a t i n g   m o t h e r   l i q u o r   f r o m   a  f i l t e r   c a k e   by  e m p l o y i n g   a  

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

e m p l o y m e n t   of  a  s o l v e n t   to  r e m o v e   a  p o l y o l   f r o m   a  f i l t e r  

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

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



U.  S.  P a t e n t s   Nos.  2 , 4 2 5 , 8 4 5   and  2 , 4 4 8 , 6 6 4   t e a c h  

n e u t r a l i z a t i o n  o f   t he   a l k a l i n e   c a t a l y s t   w i t h   an  a c i d   f o l l o w e  

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

T h e r e   i s   no  t e a c h i n g   in   t he   p r i o r   a r t   of  t h e  

p r o c e s s   of  t h e   i n s t a n t   i n v e n t i o n .  

I t   has   b e e n   d i s c o v e r e d   t h a t   t h e   p r o c e s s   o f  

c a t a l y s t   r e m o v a l   f r o m  p o l y o l s   can   be  i m p r o v e d   by  e m p l o y i n g  

c e r t a i n   s o l v e n t s   to  r e m o v e   t h e   p o l y o l   r e t a i n e d   on  a  m a g n e -  

s i u m   s i l i c a t e  f i l t e r   c a k e   w i t h o u t  r e m o v a l   of  t he   a d s o r b e d  

c a t a l y s t .  

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

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

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

c a t a l y s t s   f r o m  p o l y o l s   i n v o l v e s   t he   u se   of  d ry   c a k e   d i s -  

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

and  t h e   u s e   of  a  s o l v e n t   wash   and  r e c o v e r y   s y s t e m   w h e r e i n  

t h e   e n t i r e   s y s t e m   may  be  w a s h e d   f r e e   of   p o l y o l .  

T h e   p r e s e n t   i n v e n t i o n   can   b e s t   be  d e s c r i b e d   b y  

r e f e r e n c e   to  t h e   a t t a c h e d   d r a w i n g .   In   t he   d r a w i n g   a  b a t c h  

of  c r u d e   p o l y o l   i s   t r a n s f e r r e d   f r o m   r e a c t o r   4  to  h o l d   t a n k   6  

v i a   l i n e   7  and  v a l v e   8  e m p l o y i n g   pump  10.  R e a c t o r  4   is   t h e n  

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

t a n k   12  v i a   l i n e s   13  and  15  e m p l o y i n g   pump  14  and  v a l v e   1 6 .  

The  w a s h i n g s   a r e   t h e n   t r a n s f e r r e d   to  h o l d   t a n k   6  v i a   l i n e   7  

and  v a l v e   8  e m p l o y i n g   p u m p  1 0   c l e a n i n g   o u t   t h e   t r a n s f e r   l i n e  

as  w e l l .   A d s o r b e n t   18,  w a t e r   20,   and  o p t i o n a l l y   f i l t e r   a i d  



22  a r e   a d d e d   to  t he   p o l y o l   and  t h e   m i x t u r e   is   s t i r r e d   f r o m  

a b o u t   one  to  a b o u t   f i v e   h o u r s   a t   a  t e m p e r a t u r e   r a n g e   o f  

a b o u t   30  d e g r e e s   C e n t i g r a d e   to  a b o u t   120  d e g r e e s   C e n t i g r a d e  

u n t i l  a d s o r p t i o n   of  t he   c a t a l y s t   is  c o m p l e t e .   The  m i x t u r e  

is  t r a n s f e r r e d   to  l e a f   f i l t e r   24  v i a   l i n e s   25  and  27  t h r o u g h  

v a l v e   26  e m p l o y i n g   pump  28  and  a l l o w e d   to  f i l l   and  o v e r f l o w  

f i l t e r   24  w i t h   t he   e x c e s s   f l o w i n g   b a c k   to  h o l d   t a n k   6  

t h r o u g h   v a l v e s   30,   32,   and  34  v i a   l i n e s   31,  3 3 ,  3 5   and  3 7 .  

When  f i l t e r   24  is  f u l l   v a l v e s   30  and  32  a r e   c l o s e d ,   v a l v e   3 6  

is   o p e n e d   and  t he   m i x t u r e   is  c y c l e d   t h r o u g h   f i l t e r  2 4   u n t i l  

s u f f i c i e n t   f i l t e r   c ake   is   d e p o s i t e d   on  f i l t e r   24  to  a c h i e v e  

a  c l e a r ,   c a t a l y s t   f r e e   f i l t r a t e   of  t he   p o l y o l .   The  p o l y o l  

is   f i l t e r e d   t h r o u g h   f i l t e r   24  and  t h e n   t r a n s f e r r e d   to  f l a s h  

s t r i p p e r   38  v i a   v a l v e s   36,   32,   and  40  t h r o u g h   l i n e s   39,   4 1 ,  

35  and  45  a f t e r   v a l v e   34  is  c l o s e d .   The  r e m a i n i n g   f i l t e r  

h e e l ,   w h i c h   is  t h a t   p o r t i o n   of  t he   c r u d e   p o l y o l   b a t c h   w h i c h  

c a n n o t   be  r e a d i l y   f i l t e r e d   t h r o u g h   t he   l e a f   f i l t e r ,   i s  

b l o w n   b a c k   to  h o l d   t a n k   6  t h r o u g h   v a l v e s   42,  32,   and  3 4  

e m p l o y i n g   l i n e s   47,  41,  43,   35,   and  37  v i a   n i t r o g e n   p r e s s u r e  

t h r o u g h   v a l v e s   44  and  30.  V a l v e s   44,  30  and  40  a r e   c l o s e d  

and  t h e   h e e l   is  t h e n   pumped  t h r o u g h   s c a v e n g e r   s y s t e m   4 6  

t h r o u g h   v a l v e s   48  and  50  by  means  of  pump  49  e m p l o y i n g  

l i n e s   27,  51,  and  53  u n t i l   a  c l a r i f i e d   h e e l   i s   o b t a i n e d .  

The  s c a v e n g e r   s y s t e m   46  is   one  w h i c h   is   d e s i g n e d   to  p u r i f y  

t he   f i l t e r   h e e l .   I t   is  g e n e r a l l y   a  m i n i a t u r e   v e r s i o n   of  a  

f u l l   s c a l e   l e a f   f i l t e r .   The  c l a r i f i e d   h e e l   is  t h e n   t r a n s -  

f e r r e d   to  f l a s h   s t r i p p e r   38  v i a   v a l v e s   50,   32  and  40  a n d  

t r a n s f e r   l i n e s   53,  43,  35,   and  45  a f t e r   v a l v e   34  is  c l o s e d .  



S o l v e n t   f rom  s o l v e n t   d e c a n t e r   s t o r a g e   t a n k   12  is  p u m p e d  

t h r o u g h   v a l v e   52  v i a   l i n e s   13  and  55  w a s h i n g   ou t   h o l d   t a n k  

6 . . T h e   w a s h i n g s   a r e   pumped  t h r o u g h   f i l t e r   24  v i a   v a l v e   2 6 ,  

t r a n s f e r  l i n e s   25,  27  e m p l o y i n g   pump  28  and  t h e n   c i r c u l a t e d  

b a c k   to  h o l d   t a n k   6  v i a   v a l v e s   36,  32,   and  34  and  t h r o u g h  

v a l v e s   42,  32  and  3 4  v i a   t r a n s f e r   l i n e s   41,  43,  35,   and  3 7 .  

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

46  v i a   v a l v e s   48  and  50  u s i n g   t r a n s f e r   l i n e s   27,  51,  and  5 3 ,  

t h e n   r e t u r n e d   to  f l a s h   s t r i p p e r   38  v i a   v a l v e s   50,  32  and  4 0  

e m p l o y i n g   t r a n s f e r   l i n e s   53,  43,  35  and  45  a f t e r   v a l v e   3 4  

is  c l o s e d .   V a l v e   3 6  i s   t h e n   o p e n e d .   N i t r o g e n   gas  54  i s  

p a s s e d   t h r o u g h   v a l v e s   44,  30,   36,   32  and  40  d r y i n g   t h e  

f i l t e r  c a k e   a n d  f i l t e r   24.  The  v a p o r s   a r e  c a r r i e d   to  f l a s h  

s t r i p p e r   38  in   a  m a n n e r   s i m i l a r   to  t he   w a s h i n g s .   E x c e s s  

p r e s s u r e   in   f l a s h   s t r i p p e r   38  is   r e l i e v e d   t h r o u g h   r e l i e f  

v a l v e   56.  The  p o l y o l   in   f l a s h   s t r i p p e r   38  is   t h e n   s t r i p p e d  

of  w a t e r   and  s o l v e n t ,   and  t r a n s f e r r e d   to  p o l y o l   s t o r a g e   t a n k  

58  v i a   v a l v e   60  t h r o u g h   t r a n s f e r   l i n e   57  e m p l o y i n g   pump  6 2 .  

S o l v e n t   and  w a t e r   a r e   s t r i p p e d   f r o m   t h e   p o l y o l   e m p l o y i n g  

s o l v e n t   r e c o v e r y   s y s t e m   64  v i a   v a l v e   66  and  t r a n s f e r   l i n e  5 9 .  

The  s o l v e n t   is   s u b s e q u e n t l y   t r a n s f e r r e d   to  s o l v e n t   r e c o v e r y  

s t o r a g e   t a n k   12  v i a   v a l v e   68  and  t r a n s f e r   l i n e   61.  T h e  

d r i e d   t i l t e r   c a k e   is  t h e n   d i s c h a r g e d   f r o m   f i l t e r   2 4 .  

In  g e n e r a l ,   the   i m p u r i t i e s   p r e s e n t   in   t he   p o l y o l  

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

of  t h e   p o l y o l .   T h e s e   c a t a l y s t s   a r e   g e n e r a l l y   a l k a l i   m e t a l  

h y d r o x i d e s   or  a l k a l i   m e t a l   a l k o x i d e s   s u c h   as  s o d i u m   h y d r o x i d e ,  



p o t a s s i u m   h y d r o x i d e ,   s o d i u m   a l k o x i d e ,   p o t a s s i u m   a l k o x i d e ,  

and  so  f o r t h .   A d d i t i o n a l   c a t a l y s t s   w h i c h   may  be  e m p l o y e d  

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

by  t h e   i n s t a n t   p r o c e s s   i n c l u d e   t h e   h y d r o x i d e s   and  a l k o x i d e s  

of  l i t h i u m   or  r u b i d i u m   and  c e s i u m .  

G e n e r a l l y   s p e a k i n g ,   t h e   p o l y o l s   p u r i f i e d   i n  a c c o r d -  

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

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

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

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

g l y c o l ,   w a t e r ,   d i p r o p y l e n e   g l y c o l ,   t r i m e t h y l e n e   g l y c o l ,  

1 , 2 - b u t a n e d i o l ,   1 , 3 - b u t a n e d i o l ,   1 , 4 - b u t a r e d i o l ,   h e x a n e t r i o l ,  

g l y c e r o l ,   t r i m e t h y l o l p r o p a n e ,   t r i m e t h y l o l e t h a n e ,   h y d r o -  

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

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

d i a m i n e ,   a n i l i n e ,   m e t h y l e n e   d i a n i l i n e ;   p i p e r a z i n e ,   t r i i s o -  

p r o p a n o l a m i n e ,   and  b i s p h e n o l   A  w h e r e i n   t h e s e   p o l y o l s   h a v e  

a  m o l e c u l a r   w e i g h t   r a n g e   f r o m   a b o u t   300  to  a b o u t   2 6 , 0 0 0 .  

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

as  b e i n g   e s s e n t i a l l y   h y d r o x y l   t e r m i n a t e d   p o l y e t h e r   p o l y o l s  

w h i c h   h a v e   t h e   g e n e r a l   f o r m u l a :  

w h e r e i n   R  i s   an  a l k y l e n e   r a d i c a l   and  n  i s   an  i n t e g e r  w h i c h  

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

c o m p o u n d ,   as  a  w h o l e ,   has   a  m o l e c u l a r   w e i g h t   f r o m   a b o u t   3 0 0  



to  a b o u t   2 6 , 0 0 0 .   T h e s e   w o u l d   i n c l u d e   p o l y o x y e t h y l e n e  

g l y c o l ,   p o l y o x y p r o p y l e n e   g l y c o l ,   p o l y o x y b u l y l e n e   g l y c o l ,  

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

b l o c k   c o p o l y m e r s ,   e . g . ,   c o m b i n a t i o n s   of  p o l y o x y p r o p y l e n e  

and  p o l y o x y e t h y l e n e   g l y c o l s ,   more   s p e c i f i c a l l y   t h o s e   h a v i n g  

t h e   g e n e r a l   f o r m u l a :  

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

t h e   d e s i r e d   min imum  m o l e c u l a r   w e i g h t ,   t h a t   i s ,   a b o u t   3 0 0 .  

A l s o   i n c l u d e d   a r e   c o p o l y m e r s   of  p o l y - 1 , 2 - o x y b u t y l e n e   a n d  

p o l y o x y e t h y l e n e   g l y c o l s   a n d  p o l y - 1 , 4 - o x y b u t y l e n e   and  p o l y -  

o x y p r o p y l e n e   g l y c o l s   and  r a n d o m   c o p o l y m e r   g l y c o l s   p r e p a r e d  

f r o m   b l e n d s   of  s e q u e n t i a l   a d d i t i o n   of  two  or  more   a l k y l e n e  

o x i d e s   as  w e l l   as  g l y c o l s   as  d e s c r i b e d   a b o v e   c a p p e d   w i t h   t h  

e t h y l e n e   o x i d e   u n i t s .   The  p o l y o l s   p u r i f i e d   in   a c c o r d a n c e  

w i t h   t h i s   i n v e n t i o n   can   c o n t a i n   a r y l e n e   or  c y c l o a l k y l e n e  

r a d i c a l s   t o g e t h e r   w i t h   t h e   a l k y l e n e   r a d i c a l s .   In  s u c h  

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

a r e   p r e f e r a b l y   p h e n y l e n e ,   n a p h t h a l e n e ,   or  c y c l o h e x y l e n e  

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

s t i t u e n t s   as  in   t h e   t o l y l e n e ,  p h e n y l e t h y l e n e  o r   x y l y l e n e  

r a d i c a l s .  

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

p r a c t i c e   of  t h i s   i n v e n t i o n   a r e   t h o s e   w h i c h   w i l l   r e m o v e   t h e  

a l k a l i n e   c a t a l y s t s .   P r e f e r r e d   a r e   t he   s y n t h e t i c   m a g n e s i u m  

s i l i c a t e   a d s o r b e n t s .   T h e s e   s y n t h e t i c   a d s o r b e n t s   may  b e  



p r e p a r e d   by  t he   r e a c t i o n   of  a  m a g n e s i u m   s a l t   s u c h   as  m a g n e -  

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

can  h a v e   p a r t i c l e  s i z e s   r a n g i n g   f r o m  5   to  500  m i c r o n s   w i t h  

an  a v e r a g e   p a r t i c l e   s i z e   of  a b o u t   1 0 0 - 2 0 0   m i c r o n s .   T h e s e  

a d s o r b e n t s   a r e   s o l d   u n d e r   t r a d e m a r k s   of  "BRITE  SORB"  b y  

P h i l a d e l p h i a   Q u a r t z   C o r p o r a t i o n ,   and  "MAGNESOL"  by  R e a g e n t  

C h e m i c a l s .   The  a m o u n t   of  a d s o r b e n t   w h i c h   can   be  e m p l o y e d  

d e p e n d s   on  t h e   c o n c e n t r a t i o n   of  c a t a l y s t   p r e s e n t   in   t h e  

p o l y o l .   T h u s ,   a m o u n t s   r a n g i n g   f rom  a b o u t   0 . 1   p e r c e n t   t o  

a b o u t  5   p e r c e n t   by  w e i g h t   b a s e d   on  t h e   w e i g h t   of  t he   p o l y o l  

may  be  e m p l o y e d .   P r e f e r a b l y ,   h o w e v e r ,   t h e   c o n c e n t r a t i o n   o f  

a d s o r b e n t   r a n g e s   f r o m   a b o u t   1 .0   p e r c e n t   to  a b o u t   3 . 0   p e r c e n t  

b a s e d   on  t he   w e i g h t   of  p o l y o l .   From  an  e c o n o m i c a l   p o i n t   o f  

v i e w   i t   is  p r e f e r a b l e   to  u s e   as  l i t t l e   as  p o s s i b l e   of  t h e  

a d s o r b e n t .  

A  f i l t e r   a i d   may  be  e m p l o y e d   in   a d d i t i o n   to  t h e  

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

n e c e s s a r y   i f   the   s c r e e n   s i z e   on  t h e   l e a f   f i l t e r   is  s u f f i -  

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

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

in  t he   p r a c t i c e   of  t h i s   i n v e n t i o n .   I t   i s   e s p e c i a l l y   d e s i r -  

a b l e   t h a t   t h e   f i l t e r   h a v e   i n t e r n a l   h e e l   s c a v e n g i n g   c a p a b i l -  

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

s y s t e m   as  was  i l l u s t r a t e d .  

Among  t h e   s o l v e n t s   w h i c h   may  be  e m p l o y e d   in   t h e  

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

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

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



p e n t a n e s ,   h e x a n e s ,   h e p t a n e s ,   o c t a n e s ,   n o n a n e s ,   d e c a n e s ,  

d o d e c a n e s ,   c y c l c p e n t a n e ,   c y c l o h e x a n e ,   m e t h y l c y c l o h e x a n e ,  

b e n z e n e .   t o l u e n e ,   a c e t o n e ,   m e t h y l   e t h y l   k e t o n e ,   d i e t h y l  

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

m e c h y l c h l o r o f o r m ,   d i c h l o r o d i f l u o r o m e t h a n e ,   1 , 1 , 2 - t r i c h l o r o - 1  

2 , 2 - t r i f l u o r o e t h a n e ,   t r i c h l o r o f l u o r o m e t h a n e   and  p e r c h l o r o -  

e t h y l e n e .  T h e   p r e f e r r e d   s o l v e n t s   a r e   t he   a l i p h a t i c ,  

a l i c y c l i c   and  a r o m a t i c   h y d r o c a r b o n s .   The  s o l v e n t s   may  b e  

r e c y c l e d   t h r o u g h   the   p r o c e s s   as  many  t i m e s   as  d e s i r e d   w i t h -  

o u t   any  d e t r i m e n t a l   e f f e c t s   on  t he   p o l y o l s .  

The  u s e  o f   t he   s o l v e n t s   r e s u l t s   in   t h e   r e c o v e r y  

of  a d d i t i o n a l   p o l y o l   w h i c h   p r e v i o u s l y   was  l o s t .   F u r t h e r -  

more ,   t he   u se   of  s o l v e n t s   i m p r o v e s   t h e   f i l t r a t i o n   r a t e   d u e  

to  a  l o w e r   p o l y o l   v i s c o s i t y .   A d d i t i o n a l l y ,   t he   d ry   f i l t e r  

c a k e   is   r e a d i l y   r e m o v a b l e   f rom  t he   f i l t e r   s c r e e n   l e a v i n g   a  

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

w i t h o u t   w a s h i n g   t h e   s c r e e n   m e d i a .   The  a m o u n t   of  s o l v e n t  

e m p l o y e d   w i l l   d e p e n d   upon   the   c a p a c i t y   of  t he   e q u i p m e n t .  

In   g e n e r a l ,   a  min imum  of  one  f i l t e r   v o l u m e   is  n e c e s s a r y   t o  

e f f i c i e n t l y   wash   t h e   s y s t e m .  

I t   w i l l   be  o b v i o u s   f r o m   the   f o r e g o i n g   t h a t  

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

s c r i b e d   may  be  u t i l i z e d   w i t h o u t   d e p a r t i n g   f r o m   t h e   i n v e n t i o n  

as  d e f i n e d   in   t he   f o l l o w i n g   c l a i m s .  



1.  In  t h e   p r o c e s s   f o r   t he   r e m o v a l   of  a l k a l i n e  

c a t a l y s t s   f rom  c r u d e   p o l y o x y a l k y l e n e   e t h e r   p o l y o l s   s e l e c t e d  

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

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

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

d i p r o p y l e n e   g l y c o l ,   t r i m e t h y l e n e   g l y c o l ,   1 , 2 - b u t a n e d i o l ,  

1 , 3 - b u t a n e d i o l ,   1 , 4 - b u t a n e d i o l ,   h e x a n e t r i o l ,   g l y c e r o l ,  

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

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

e t h y l e n e   d i a m i n e ,   d i e t h y l e n e   t r i a m i n e ,   t o l u e n e   d i a m i n e ,  

a n i l i n e ,   m e t h y l e n e   d i a n i l i n e ,   p i p e r a z i n e ,   t r i i s o p r o p a n o l -  

a m i n e   and  b i b p h e n o l   A  w h e r e i n   s a i d   p o l y o l s   h a v e   a  m o l e c u l a r  

w e i g h t   r a n g i n g   f r o m   300  t o  2 6 , 0 0 0 ,   p r e p a r e d   in   a  r e a c t o r  

t h e   i m p r o v e m e n t   c o m p r i s i n g :  

(a )   p r e p a r i n g   a  m i x t u r e   of  w a t e r ,   c y n t h e t i c  

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

p o l y o l ,  

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

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

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

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

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

the   p r e p a r a t i o n   of  s a i d   c r u d e   p o l y o l ,  

(c)   t r a n s f e r r i n g   s a i d   s o l v e n t   to  s a i d   m i x t u r e   o f  

s t e p   ( a ) ,  



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

f i l t e r   u n t i l   s u f f i c i e n t   f i l t e r   c a k e   i s  

d e p o s i t e d   on  s a i d   f i l t e r   and  a  c a t a l y s t   f r e e  

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

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

c a t a l y s t   s c a v e n g i n g   s y s t e m   u n t i l   a  c a t a l y s t  

f r e e   p o l y o l   f i l t e r  h e e l   is  o b t a i n e d ,   a n d  

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

h e e l  w i t h   t he   p o l y o l   of  s t e p   ( d ) ,  

( f )   w a s h i n g   s a i d   f i l t e r   w i t h   s a i d   s o l v e n t ,  

(g)  d r y i n g   s a i d   f i l t e r   c a k e ,   a n d  

(h)  r e m o v i n g   s a i d   s o l v e n t   and  s a i d   w a t e r   f r o m  

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

2.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   the   s o l v e n t   i s  

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

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

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

3.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   m i x t u r e   i s  

s t i r r e d   a t   a  t e m p e r a t u r e   f rom  a b o u t   95  d e g r e e s   C e n t i g r a d e  

to  a b o u t   120  d e g r e e s   C e n t i g r a d e .  

4.  The  p r o c e s s   of  c l a i m   3  w h e r e i n   the   m i x t u r e   i s  

s t i r r e d   f o r   a t   l e a s t   one  h o u r .  

5.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   f i l t e r   c a k  

is   d r i e d   w i t h   n i t r o g e n   g a s .  

6.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   the   a d s o r b e n t  

is  s y n t h e t i c   m a g n e s i u m   s i l i c a t e .  



7.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   s o l v e n t   o f  

s t e p   (c)   is  t r a n s f e r r e d   to  s a i d   m i x t u r e   in   a  h o l d   t a n k . .  

8.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   s o l v e n t  

and  w a t e r   of  s t e p   (h)  a r e   r e m o v e d   f rom  the   p o l y o l   by  m e a n s  

of  a  f l a s h   s t r i p p e r .  

9.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   s o l v e n t  

is   r e c o v e r e d   e m p l o y i n g   a  s o l v e n t   r e c o v e r y   s y s t e m .  
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