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THIS  INVENTION  r e l a t e s   to  s u r f a c e   a c t i v e  

c o m p o s i t i o n s .  

A l c o h o l   e t h e r   s u l p h a t e   s a l t s   of   w h i c h   t h e   a n i o n  

h a s   t h e   f o r m u l a   [ R O ( C 2 H 4 O ) n S O 3 ] -  w h e r e   R  i s   an  a l k y l  

g r o u p   h a v i n g   10  to   20  and  p r e f e r a b l y   12  to  16  c a r b o n  

a t o m s   and   n  i s   an  i n t e g e r   i n   t h e   r a n g e   1  to  7  a n d  

p r e f e r a b l y   1  to   4  a r e   known  s u r f a c e   a c t i v e   a g e n t s   w h i c h  

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

l i q u i d s   e t c .  

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

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

s u l p h a t i n g   a g e n t   f o r   e x a m p l e   H 2 S 0 4 ,   S 0 3  o r   SO2Cl2   a n d  

n e u t r a l i s i n g   w i t h   an  amine   f o r   e x a m p l e   a  Cl  to  C5  m o n o  

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

n o r m a l l y   p r o d u c e d   as  a  c o n c e n t r a t e   c o n t a i n i n g   f o r   e x a m p l e  

65  to   75%  by  w e i g h t   of   t h e   s a l t   and   a  m i n o r   a m o u n t   o f  

w a t e r   w h i c h   i n c l u d e s   any   w a t e r   o f   n e u t r a l i s a t i o n   and   a n y  
i n t r o d u c e d   as  s o l v e n t   f o r   t he   n e u t r a l i s i n g   a g e n t .   S u c h  

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

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

u n s u l p h a t e d   a l c o h o l   e t h o x y l a t e   is   p r e s e n t   t h e   c o n c e n t r a t e  

may  b e c o m e   an  e l a s t i c   g e l l   w h i c h   i s   d i f f i c u l t   to  h a n d l e .  

The  a l c o h o l - e t h e r   s u l p h a t e   s a l t s   a r e   n o r m a l l y  

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

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

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

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

t y p e   i s   e n c o u n t e r e d   when  a  c o m p o s i t i o n  o f   a b o u t   55%  of   t h e  

a l c o h o l   e t h e r   s u l p h a t e   s a l t   and  45%  of   w a t e r   i s   r e a c h e d .  

F r e q u e n t l y   e t h a n o l   i s   a d d e d   to   b r e a k   t h e   g e l l s   a n d  

a l l o w   d i l u t i o n ,   b u t   t h i s   r e p r e s e n t s   a  c o n s i d e r a b l e   e x p e n s e  
and  b e c u a s e   of   i t s   v o l a t i l i t y ,  a   f i r e   h a z a r d .  

We  h a v e   f o u n d   t h a t   t h e   a d d i t i o n   of   a  c o m p o u n d  

( o t h e r   t h a n   a  s u l p h a t e   or  s u l p h a t e   s a l t )   of  a v e r a g e  

m o l e c u l a r   w e i g h t   500  to  1 0 , 0 0 0 ,   p r e f e r a b l y   500  to  6 , 0 0 0  

and  more   p r e f e r a b l y   1 , 0 0 0   to  3 , 0 0 0 ,   w h i c h   c o m p r i s e s   a t  



l e a s t   one  p o l y a l k y l e n e   g l y c o l   c h a i n ,   t h e   c o m p o u n d  

c o m p r i s i n g   a  t o t a l   of   a t   l e a s t   two  e t h e r   l i n k a g e s   p e r  
s e v e n   c a r b o n   a t o m s ,   f o r   e x a m p l e   a  p o l y e t h y l e n e   g l y c o l   o f  

a v e r a g e   m o l e c u l a r   w e i g h t   500  to   6 , 0 0 0   r e d u c e s   t h e   p r o b l e m  
of  d i l u t i o n   w i t h   w a t e r .   The  s a i d   c o m p o u n d s   a r e   o f   l o w  

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

The  i n v e n t i o n   c o m p r i s e s   a  c o m p o s i t i o n  

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

[RO(C2H4O)nSO3]  -mMm+  w h e r e   R  and   n  a r e   as  p r e v i o u s l y  

d e f i n e d ,   M  i s   an  ammonium,   s u b s t i t u t e d   a m m c n i u m ,   a l k a l i  

or  a l k a l i n e   e a r t h   m e t a l  i o n   and  m  i s   t h e   v a l e n c y   of  M, 

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

a  s u l p h a t e   or   s u l p h a t e   s a l t )   of   a v e r a g e   m o l e c u l a r   w e i g h t  

500  to   1 0 , 0 0 0 ,   p r e f e r a b l y   500  to  6 , 0 0 0   and  more   p r e f e r a b l y  

1 , 0 0 0   to   3 , 0 0 0 ,   w h i c h   c o m p r i s e s   a t   l e a s t   one  p o l y a l k y l e n e  

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

two  e t h e r   l i n k a g e s   p e r   s e v e n   c a r b o n   a t o m s ,   f o r   e x a m p l e   a  

p o l y e t h y l e n e   g l y c o l .  

The  c o m p o u n d   may  be  a  p o l y a l k y l e n e   or   m i x e d  

p o l y a l k y l e n e   g l y c o l ,   f o r   e x a m p l e   p o l y e t h y l e n e   g l y c o l   o r  

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

c o m p r i s i n g   a  p o l y a l k y l e n e   g l y c o l   c h a i n   l i n k e d   to   a  p h e n o l  

or   a l c o h o l   f o r   e x a m p l e   an  a l k y l   p h e n o l   ( s u i t a b l y   h a v i n g  
4  to   12  c a r b o n   a t o m s   i n   i t s   a l k y l   g r o u p   or  g r o u p s )   o r  
a l c o h o l   ( s u i t a b l y   h a v i n g   1  to   16  and  p r e f e r a b l y   10  to   1 6  

c a r b o n   a t o m s ) / e t h y l e n e   o x i d e   c o n d e n s a t e   o r   w i t h   two  or   m o r e  

p o l y a l k y l e n e   g l y c o l   c h a i n s   l i n k e d   to   a  r e s i d u e   of   a  

c o m p o u n d   h a v i n g   two  or   more  a c t i v e   h y d r o g e n   a t o m s ,   f o r  

e x a m p l e ,   g l y c e r o l   o r  b u t a n e   1 , 4   d i o l .   The  c o m p o u n d   i s  

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

By  a  g e l   i n h i b i t i n g   q u a n t i t y   i s   m e a n t   an  a m o u n t  

s u f f i c i e n t   to   r e d u c e   t h e   maximum  e l a s t i c i t y   of  any   g e l  

e n c o u n t e r e d   d u r i n g   d i l u t i o n   w i t h   w a t e r   to   a t   m o s t   4  x  1 0 - 4  

N e w t o n s   p e r   sq  mm  and  p r e f e r a b l y   a t   m o s t  1   x  1 0 - 4   N e w t o n s .  

In  g e n e r a l   0 . 5   to   5%  by  w e i g h t   of   p o l y e t h y l e n e   g l y c o l   i s  

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

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

c o n v e n t i o n a l   e q u i p m e n t .  



The  s a l t   i s   s u i t a b l y   a  s o d i u m ,   p o t a s s i u m ,  

m a g n e s i u m   or   ammonium  s a l t ,   and  may  be  p r o d u c e d   b y  

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

b i c a r b o n a t e   of   t h e   c a t i o n .   D i r e c t   n e u t r a l i s a t i o n   w i t h  

a m m o n i a   or   an  amine   may  be  c a r r i e d   o u t .  

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

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

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

s u l p h a t e   s a l t )   of   a v e r a g e   m o l e c u l a r   w e i g h t   500  to  1 0 , 0 0 0 ,  

p r e f e r a b l y   500  to   6 , 0 0 0   and  more  p r e f e r a b l y   1 , 0 0 0   to  3 , 0 0 0 ,  

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

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

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

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

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

l i n k a g e s   p e r   f i v e   c a r b o n   a t o m s .  

EXAMPLE 

A  s o d i u m   s a l t   of  a  m i x e d   C13  and  C15  a l c o h o l  

(7  to  3  by  m o l a r   r a t i o )   e t h o x y l a t e d   w i t h   an  a v e r a g e   of   3  

mole   C2H4O  p e r   mole   of   a l c o h o l ,   s u l p h a t e d   w i t h   S03  a n d  

n e u t r a l i s e d   w i t h   NaOH  s o l u t i o n   to   p r o d u c e   a  70%  m i x t u r e  

by  w e i g h t   of   t h e   s a l t   w i t h   w a t e r   ( h e r e i n a f t e r   r e f e r r e d   t o  

as  m a t e r i a l   A)  was  t e s t e d   in   an  o s c i l l a t i n g   c an   r h e o m e t e r  

to   d e t e r m i n e   i t s   d y n a m i c   v i s c o s i t y   and   e l a s t i c i t y   a t   a  

f r e q u e n c y   o f   o s c i l l a t i o n   of   9 . 8   c y c l e s   p e r   s e c o n d .   M a t e r i a l  

A  w i t h   t h e   s p e c i f i e d   a d d i t i v e s   was  a l s o   t e s t e d   in   t h e   s a m e  

w a y .  
The  e l a s t i c i t y   of   M a t e r i a l   A  w a s . 7 4 5   Nm-2  and  i t s  

d y n a m i c   v i s c o s i t y   a t   25°C  a t   low  s h e a r   was  3 9 . 5   p o i s e .  

M a t e r i a l   A  w i t h   2 .5%  w/w  of   p o l y e t h y l e n e   g l y c o l  

(800   mol  wt )   a d d e d   had   a  d y n a m i c   v i s c o s i t y   u n d e r   t h e   s a m e  

c o n d i t i o n s   of   37  p o i s e   a t   low  s h e a r   and  an  e l a s t i c i t y   o f  

3 . 2   x  1 0 - 4   N  m m - 2 .  

M a t e r i a l   A  w i t h   1%  w/w  p o l y e t h y l e n e   g l y c o l  

(1,COO  mol  wt)   a d d e d   had   a  d y n a m i c   v i s c o s i t y   u n d e r   t h e   s a m e  

c o n d i t i o n s   of  34  p o i s e   a t   low  s h e a r   and  an  e l a s t i c i t y   o f  

4 . 1   x  1 0 - 4   N  m m - 2 .  



M a t e r i a l   A  w i t h   21 2  w/w  p o l y e t h y l e n e   g l y c o l   ( 1 , 0 0 0   mol  w t )  

a d d e d   h a d   a  d y n a m i c   v i s c o s i t y   u n d e r   t h e   same  c o n d i t i o n s  

of   36  p o i s e   a t   low  s h e a r   and  an  e l a s t i c i t y   of  2 . 1   x  1 0 - 4  

N  m m - 2 .  

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

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

" S y n p e r o n i c "   TLE  i s   a  c o m m e r c i a l   p r o d u c t   p r o d u c e d   b y  

a l k o x y l a t i n g   m e t h a n o l .   I t   c o n t a i n s   28  e t h e r   l i n k s   p e r  
63  c a r b o n   a t o m s   and   h a s   a  m o l e c u l a r   w e i g h t   of   1 , 4 0 0 .  

" S y n p e r o n i c " A 5 0   i s   a  c o m m e r c i a l   p r o d u c t  

p r o d u c e d   by  c o n d e n s i n g   a  m i x e d   Cl3   and  C15  a l c o h o l  

(7  to  3  by  m o l a r  r a t i o )   w i t h   c.  50  m o l e s   of   e t h y l e n e   o x i d e  

p e r   m o l e .  

" S y n p e r o n i c "   OP40  i s   a  p r o d u c t   of   c o n d e n s i n g  

o c t y l   p h e n o l   w i t h   c.  40  m o l e s   of  e t h y l e n e   o x i d e   p e r   m o l e .  

M.W.  means   m o l e c u l a r   w e i g h t .  

M a t e r i a l s   w i t h   t h e   a d d i t i v e s   a l l   d i l u t e d   m u c h  

more   r e a d i l y   w i t h  w a t e r   t h a n   t h e   p u r e   m a t e r i a l .   T h e  t i m e  

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



f o r   e x a m p l e   one  t e n t h ,   and  no  p r o b l e m s   w e r e   e n c o u n t e r e d  

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



1.  A  c o m p o s i t i o n   w h i c h   c o m p r i s e s   a  s a l t   of   a n  

a l c o h o l   e t h e r   s u l p h a t e   of   f o r m u l a   [ R O ( C 2 H 4 O ) n S O 3 ] - m M m +  

w h e r e   R  a n d   n  a r e   as  p r e v i o u s l y   d e f i n e d ,   M  i s   a n  

a m m o n i u m ,   s u b s t i t u t e d   a m m o n i u m ,   a l k a l i   or  a l k a l i n e   e a r t h  

m e t a l   i o n   and  m  i s   t h e   v a l e n c y   of   M,  and  a  g e l   i n h i b i t i n g  

q u a n t i t y   of   a  c o m p o u n d   ( o t h e r   t h a n   a  s u l p h a t e   or  s u l p h a t e  

s a l t )   of   a v e r a g e   m o l e c u l a r   w e i g h t   500  to   1 0 , 0 0 0 ,   p r e f e r a b l y  

50Q  to   6 , 0 0 0   and  more   p r e f e r a b l y   1 , 0 0 0   to   3 , 0 0 0   w h i c h  

c o m p r i s e s   a t   l e a s t   one  p o l y a l k y l e n e   g l y c o l   c h a i n ,   t h e  

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

l i n k a g e s   p e r   s e v e n   c a r b o n   a t o m s .  

2.  A  c o m p o s i t i o n   as  c l a i m e d   i n   C l a i m   1  i n   w h i c h  

t h e   c o m p o u n d   of   a v e r a g e   m o l e c u l a r   w e i g h t   500  to  1 0 , 0 0 0   i s  

a  p o l y e t h y l e n e   g l y c o l .  

3.  A  c o m p o s i t i o n   as  c l a i m e d   i n   C l a i m   2  i n   w h i c h   t h e  

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

500  to   6 , 0 0 0 .  

4.  A  c o m p o s i t i o n   as  c l a i m e d   i n   any  p r e c e d i n g   c l a i m  

in   w h i c h   0 . 5   to   5%  by  w e i g h t   of   p o l y e t h y l e n e   g l y c o l   i s  

p r e s e n t .  

5.  A  c o m p o s i t i o n   as  c l a i m e d   i n   any   p r e c e d i n g   c l a i m  

in   w h i c h   t h e   s a l t   of   t h e   a l c o h o l   e t h e r   s u l p h a t e   i s   a  

s o d i u m ,   p o t a s s i u m ,   m a g n e s i u m   or  ammonium  s a l t .  

6.  A  c o m p o s i t i o n   as  c l a i m e d   i n   any   p r e c e d i n g   c l a i m  

in   w h i c h   R  i s   an  a l k y l   g r o u p   h a v i n g   12  to   16  c a r b o n   a t o m s  

and  n  i s   an  i n t e g e r   i n   t he   r a n g e   1  to   4 .  

7.  A  p r o c e s s   i n   w h i c h   an  a l c o h o l   e t h e r   s u l p h a t e _  

s a l t   of   w h i c h   t h e   a n i o n   h a s   t h e   f o r m u l a   [ R O ( C 2 H 4 O ) n S O 3 ] -  

w h e r e   R  i s   an  a l k y l   g r o u p   h a v i n g  1 0   to   20  c a r b o n   a t o m s   a n d  

n  i s   an  i n t e g e r   in   t h e   r a n g e   1  to   7  i s   m i x e d   w i t h   a  g e l l  

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

s u l p h a t e   s a l t )   of   a v e r a g e   m o l e c u l a r   w e i g h t   500  to   1 0 , 0 0 0  

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

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

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

w a t e r .  
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