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©  Detergent  compositions. 
(57)  a  high-foaming  liquid  detergent  composition,  suitable 
inter  alia  for  hand  dishwashing,  contains  from  2  to  60%  by 
weight  of  an  active  detergent  system  including  a  dialkyl 
sulphosuccinate  (at  least  2%),  and  also  contains  an  added 
magnesium  salt  providing  from  0.02  to  0.24%  by  weight  of 
magnesium  ions.  The  last-mentioned  ingredient  gives  im- 
proved  product  stability,  as  demonstrated  by  a  lower  clear 
point,  and  increased  viscosity  at  low  concentrations,  as  well 
as  enhanced  soft  water  foaming  performance. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   h i g h - f o a m i n g   l i q u i d  

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

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

in  b o t h   h a r d   and  s o f t   w a t e r .  

The  t e r m   " d i s h e s "   as  u s e d   h e r e i n   m e a n s   any  u t e n s i l s  

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

r e q u i r e d   to   be  w a s h e d   to   f r e e   them  f r o m   f o o d   p a r t i c l e s   a n d  

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

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

GB  1  429  637  ( U n i l e v e r )   d i s c l o s e s   h a n d   d i s h w a s h i n g  

c o m p o s i t i o n s   c o n t a i n i n g   as  d e t e r g e n t - a c t i v e   m a t e r i a l   a  

w a t e r - s o l u b l e   s a l t   of  a  d i ( C 7 - C 9 )   a l k y l   e s t e r   o f  

s u l p h o s u c c i n i c   a c i d ,   in  c o m b i n a t i o n   w i t h   an  a l k y l   s u l p h a t e  

or   an  a l k y l   e t h e r   s u l p h a t e .  

GB  2  108  520 ,   GB  2  104  913 ,   GB  2  105  325 ,   EP  7 1 4 1 3  

and   EP  71414   U n i l e v e r )   d i s c l o s e   h i g h - f o a m i n g   d e t e r g e n t  

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

p a r t i c u l a r l y   t h o s e   h a v i n g   C6  and  C8  c h a i n s .  

GB  1  164  854  ( S h e l l )   d i s c l o s e s   t h e   i n c l u s i o n   of  0 . 5  

t o   10%  by  w e i g h t   of  a  w a t e r - s o l u b l e   i n o r g a n i c   m a g n e s i u m  

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



a l k y l   or   a r y l   s u l p h o n a t e   in  c o n j u n c t i o n   w i t h   an  a l k y l   e t h e r  

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

The  p r e s e n t   i n v e n t i o n   i s   b a s e d   on  t h e   o b s e r v a t i o n  

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

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

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

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

l i q u i d   d e t e r g e n t   c o m p o s i t i o n   in  t h e   fo rm  of  a  c l e a r ,   s t a b l e  

a q u e o u s   s o l u t i o n   c o n t a i n i n g   f rom  2  to   60%  by  w e i g h t   o f  

a c t i v e   d e t e r g e n t   c o m p r i s i n g   a t   l e a s t   2%  by  w e i g h t ,  

p r e f e r a b l y   a t   l e a s t   5%  by  w e i g h t ,   b a s e d   on  t h e   w h o l e  

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

s u c c i n i c   a c i d ,   t h e   c o m p o s i t i o n   c o n t a i n i n g   a t   l e a s t   0 . 0 2 %  

by  w e i g h t   of   m a g n e s i u m   i o n s   d e r i v e d   f rom  an  a d d e d  

e l e c t r o l y t e .  

A c c o r d i n g   t o   t h e   i n v e n t i o n ,   m a g n e s i u m   i o n s   a r r i v e   i n  

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

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

o r   x y l e n e   s u l p h o n a t e .  

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

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

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

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

a l k y l b e n z e n e   s u l p h o n a t e s ,   b u t   t h e   a d d i t i o n   of   m a g n e s i u m  

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

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

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

a t   w h i c h   c l a r i t y   of   t h e   c o m p o s i t i o n   i s   l o s t   as  t h e   e x t e r n a l  

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

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

t e m p e r a t u r e   i s   r a i s e d   a g a i n .  



S u r p r i s i n g l y ,   i t   has   b e e n   f o u n d   t h a t   t h e   a d d i t i o n   o f  

low  l e v e l s   of  m a g n e s i u m   s a l t s   t o   l i q u i d   c o m p o s i t i o n s   b a s e d  

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

t h e   c l e a r   p o i n t ,   and  in  r e l a t i v e l y   l o w - c o n c e n t r a t i o n  

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

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

r a n g e   of   f r o m   0 . 0 2   to   0 . 2 4   %  by  w e i g h t   of  m a g n e s i u m   i o n s .  

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

d e t e r g e n t   c o n c e n t r a t i o n ,   t h e   t o t a l   l e v e l   and  t y p e   o f  

e l e c t r o l y t e   p r e s e n t   and  t h e   h y d r o t r o p e   l e v e l ,   and  c a n  

r e a d i l y   be  d e t e r m i n e d   e x p e r i m e n t a l l y   by  one  s k i l l e d   in  t h e  

a r t .  

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

t h e   i n v e n t i o n   in  t h e   fo rm  of   w a t e r - s o l u b l e   m a g n e s i u m   s a l t s  

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

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

h e x a h y d r a t e ,   t h e   l i m i t s   g i v e n   a b o v e   c o r r e s p o n d   t o   0 . 1 7   t o  

2 . 0 2   %  by  w e i g h t ;   f o r   m a g n e s i u m   s u l p h a t e   h e p t a h y d r a t e ,   t h e  

l i m i t s   g i v e n   a b o v e   c o r r e s p o n d   t o   0 . 2 1  t o   2 . 4 6   %  by  w e i g h t .  

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

t h e   c o m p o s i t i o n s   of  t h e   i n v e n t i o n   i s   p r e f e r a b l y   f r o m   0 . 1 5  

t o   2 .50%  by  w e i g h t ,   and  more   p r e f e r a b l y   f r o m   0 . 5 0   to   1 . 5 0 %  

by  w e i g h t .  

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

of   t h e   i n v e n t i o n   can  r a n g e   f rom  2  to   60%  by  w e i g h t ,  

p r e f e r a b l y   f rom  5  to  40%  by  w e i g h t .   The  a d d i t i o n   o f  

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

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

30%  by  w e i g h t   and  b e l o w .   At  t h e   low  end  of   t h e  

c o n c e n t r a t i o n   r a n g e ,   20%  and  b e l o w ,   t h e   a d d i t i o n a l   b e n e f i t  

o f   v i s c o s i t y   i n c r e a s e   is   o b s e r v e d .   Thus   t h e   p r e s e n t  

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



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

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

The  d i a l k y l   s u l p h o s u c c i n a t e ,   w h i c h   i s   an  e s s e n t i a l  

d e t e r g e n t - a c t i v e   m a t e r i a l   in  t h e   c o m p o s i t i o n   of   t h e  

i n v e n t i o n ,   may  be  e i t h e r   s y m m e t r i c a l   ( b o t h   a l k y l   g r o u p s   t h e  

s ame)   o r   u n s y m m e t r i c a l .   I t   may  i f   d e s i r e d   be  c o n s t i t u t e d  

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

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

may  be  e i t h e r   s y m m e t r i c a l   or   u n s y m m e t r i c a l .  

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

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

w h e r e i n   e a c h   of  R1  and  R2,  w h i c h   may  be  t h e   same  o r  

d i f f e r e n t ,   r e p r e s e n t s   a  s t r a i g h t - c h a i n   or   b r a n c h e d - c h a i n  

a l k y l   g r o u p   h a v i n g   f r o m   3  to   12  c a r b o n   a t o m s ,   p r e f e r a b l y  

f r o m   4  t o   10  c a r b o n   a t o m s i a n d   more   p r e f e r a b l y   f r o m   6  to   8 

c a r b o n   a t o m s ,   and  X1  r e p r e s e n t s   a  s o l u b i l i s i n g   c a t i o n ,  

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

s u f f i c i e n t l y   s o l u b l e   t o   be  d e t e r g e n t - a c t i v e .   In  t h e  

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

X1  w i l l   g e n e r a l l y   be  m o n o v a l e n t ,   f o r   e x a m p l e ,   a l k a l i  

m e t a l ,   e s p e c i a l l y   s o d i u m ;   ammonium;   o r   s u b s t i t u t e d  

a m m o n i u m ,   f o r   e x a m p l e ,   e t h a n o l a m i n e .  

T h e  a l k y l   g r o u p s   R1  and  R2  in  t h e   d i a l k y l  

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

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

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

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



a r e   t h e   C6/C8   u n s y m m e t r i c a l   m a t e r i a l s   d e s c r i b e d   a n d  

c l a i m e d   in  GB  2  105  325  ( U n i l e v e r ) ;   t h e   d i o c t y l  

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

and  c l a i m e d   in  GB  2  104  913  ( U n i l e v e r )   and  t h e   m i x t u r e s   o f  

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

d e s c r i b e d   and  c l a i m e d   in  GB  2  108  520  ( U n i l e v e r ) .  

The  c o m p o s i t i o n   of   t h e   i n v e n t i o n   may  of  c o u r s e   w i t h  

a d v a n t a g e   c o n t a i n   o t h e r   d e t e r g e n t - a c t i v e   a g e n t s   in  a d d i t i o n  

to   t h e   d i a l k y l   s u l p h o s u c c i n a t e ,   p r o v i d e d   t h a t   t h e   t o t a l  

c o m p o s i t i o n   c o n t a i n s   a t   l e a s t   2%  by  w e i g h t ,   p r e f e r a b l y   a t  

l e a s t   5%,  of  d i a l k y l   s u l p h o s u c c i n a t e ( s ) .   The  c o m p o s i t i o n  

may,   f o r   e x a m p l e ,   i n c l u d e   one  or   more   of  t h e  

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

d e t e r g e n t - a c t i v e   a g e n t   in  l i q u i d   c o m p o s i t i o n s ,   f o r   e x a m p l e ,  

a l k y l b e n z e n e   s u l p h o n a t e s   ( e s p e c i a l l y   C9-C15  l i n e a r  

a l k y l b e n z e n e   s u l p h o n a t e s ) ,   s e c o n d a r y   a l k a n e   s u l p h o n a t e s ,  

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

and  f a t t y   a c i d   e s t e r   s u l p h o n a t e s .   Of  c o u r s e   d i a l k y l  

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

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

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

d e t e r g e n t   m i x t u r e   of  t h e   c o m p o s i t i o n   of  t h e   i n v e n t i o n .   I f  

no  s u c h   a d d i t i o n a l   s u l p h o n a t e - t y p e   m a t e r i a l s   a r e   p r e s e n t ,  

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

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

may  be  p r e s e n t ,   a l k y l b e n z e n e   s u l p h o n a t e s   and  s e c o n d a r y  

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

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

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

of  f r o m   4 :1   to   0 . 1 : 1 ,   more   p r e f e r a b l y   f rom  2 . 5 : 1   to   1 : 1 .  

Our  c o p e n d i n g   a p p l i c a t i o n   of  even   d a t e ,   c l a i m i n g  

p r i o r i t y   f rom  B r i t i s h   P a t e n t   A p p l i c a t i o n   No.  82  32643   f i l e d  

on  16  N o v e m b e r   1 9 8 2 ,   d e s c r i b e s   and  c l a i m s   l i q u i d   d e t e r g e n t  



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

a l k y l b e n z e n e   s u l p h o n a t e   a n d / o r   s e c o n d a r y   a l k a n e   s u l p h o n a t e ,  
and   a l k y l   e t h e r   s u l p h a t e .  

I f   d e s i r e d   t h e r e   may  a l s o   be  p r e s e n t   one  or   m o r e  

p r i m a r y   or   s e c o n d a r y   a l k y l   s u l p h a t e s .   I f   p r e s e n t ,   t h e s e  

t o g e t h e r   w i t h   any  s u l p h o n a t e   m a t e r i a l   as  m e n t i o n e d   a b o v e ,  

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

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

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

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

c o n t a i n s   one  or   m o r e   f u r t h e r   d e t e r g e n t - a c t i v e   m a t e r i a l s   i n  

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

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

a r e   p r e s e n t   one   o r   m o r e   a l k y l   e t h e r   s u l p h a t e s   a n d / o r   one  o r  

m o r e   e t h o x y l a t e d   n o n i o n i c   d e t e r g e n t s   h a v i n g   an  a l k y l   c h a i n  

l e n g t h   of  C8  to   C15  and  an  a v e r a g e   d e g r e e   o f  

e t h o x y l a t i o n   of  f r o m   5  t o   1 4 .  

P r e f e r r e d   a l k y l   e t h e r   s u l p h a t e s   a r e   m a t e r i a l s   of  t h e  

g e n e r a l   f o r m u l a  

w h e r e i n   R3  i s   a  C10  t o   C18  a l k y l   g r o u p ,   X2  i s   a  

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

e t h o x y l a t i o n ,  i s   f r o m   1  to   12.  R3  i s   p r e f e r a b l y   a  C l 1  
t o   C15  a l k y l   g r o u p   a n d  n   i s   p r e f e r a b l y   f r o m   1  to   8 .  

In  any  g i v e n   a l k y l   e t h e r   s u l p h a t e ,   a  r a n g e   o f  

d i f f e r e n t l y   e t h o x y l a t e d   m a t e r i a l s ,   and  some  u n e t h o x y l a t e d  

m a t e r i a l ,   w i l l   be  p r e s e n t   and  t h e   v a l u e   o f  n   r e p r e s e n t s   a n  

a v e r a g e .   The  u n e t h o x y l a t e d   m a t e r i a l   i s ,   of  c o u r s e ,   a l k y l  

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

a d m i x e d   w i t h   t h e   a l k y l   e t h e r   s u l p h a t e ,   to   g i v e   a  m i x t u r e   i n  



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

t o w a r d s   l o w e r   v a l u e s .  

I t   i s   e s p e c i a l l y   p r e f e r r e d   to   u se   a l k y l   e t h e r  

s u l p h a t e s   c o n t a i n i n g   l e s s   t h a n   20%  by  w e i g h t   of  Cl4  a n d  

a b o v e   m a t e r i a l ,   as  d e s c r i b e d   and  c l a i m e d   in  our   c o p e n d i n g  

a p p l i c a t i o n   of  e v e n   d a t e ,   c l a i m i n g   p r i o r i t y   f rom  B r i t i s h  

P a t e n t   A p p l i c a t i o n   No.  82  32686  f i l e d   on  16  N o v e m b e r   1 9 8 2 .  

E x a m p l e s   of   p r e f e r r e d   e t h e r   s u l p h a t e s   f o r   use   in  t h e  

p r e s e n t   i n v e n t i o n   a r e   D o b a n o l   ( T r a d e   Mark)   23-3   and  D o b a n o l  

( T r a d e   Mark)  2 3 - 2   ex  S h e l l ,   b o t h   b a s e d   on  C12  to   C13  
(50%  of  e a c h )   p r i m a r y   a l c o h o l   ( a b o u t   75%  s t r a i g h t   c h a i n ,  

25%  2 - m e t h y l   b r a n c h e d ) ,   and  h a v i n g   a v e r a g e   d e g r e e s   o f  

e t h o x y l a t i o n  n   of   3  and  2  r e s p e c t i v e l y .  

The  r a t i o   of   d i a l k y l   s u l p h o s u c c i n a t e ,   p l u s   any  o t h e r  

s u l p h o n a t e - t y p e   d e t e r g e n t   p r e s e n t   p l u s   any  a l k y l   s u l p h a t e  

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

s u l p h a t e ,   to   e t h e r   s u l p h a t e ,   i s   p r e f e r a b l y   w i t h i n   t h e   r a n g e  
of  f rom  5:1  to   0 . 5   to   1,  more   p r e f e r a b l y   f rom  3:1  to   1 : 1 .  

N o n i o n i c   d e t e r g e n t s   t h a t   may  be  u s e d   in  t h e  

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

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

I I I :  

w h e r e i n   R4  is   an  a l k y l   g r o u p ,   p r e f e r a b l y   s t r a i g h t - c h a i n ,  

h a v i n g   f rom  8  to   12  c a r b o n   a t o m s ,   and  t h e   a v e r a g e   d e g r e e   o f  

e t h o x y l a t i o n  m   i s   f r o m   5  to   1 2 .  

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

d e t e r g e n t   is   p r e f e r a b l y   a t   l e a s t   1 :1   and  more   p r e f e r a b l y  



w i t h i n   t h e   r a n g e   of   f rom  1 . 5 : 1   to   3 : 1 ,   e s p e c i a l l y   a b o u t  

2 : 1 .   An  e s p e c i a l l y   p r e f e r r e d   n o n i o n i c   d e t e r g e n t   i s   D o b a n o l  

( T r a d e   Mark)   91 -8   ex  S h e l l ,   in   w h i c h   R4  i s   C 9 - C 1 1  
( p r e d o m i n a n t l y   s t r a i g h t - c h a i n )   a n d  m   is   8 .  

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

i n c l u d e   w i t h i n   t h e i r   a c t i v e   d e t e r g e n t   m i x t u r e   a  C 1 0 - C 1 8  
c a r b o x y l i c   a c i d   (C2-C3  a l k a n o l ) a m i d e ,   p r e f e r a b l y   a  

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

n o t   e x c e e d i n g   30%  by  w e i g h t   of   t h e   a c t i v e   d e t e r g e n t  

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

Our  c o p e n d i n g   a p p l i c a t i o n   of   e v e n   d a t e ,   c l a i m i n g   p r i o r i t y  

f r o m   B r i t i s h   P a t e n t   A p p l i c a t i o n   No.  82  32688   f i l e d   on  16 

N o v e m b e r   1 9 8 2 ,   d e s c r i b e s   and   c l a i m s   l i q u i d   d e t e r g e n t  

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

e t h e r   s u l p h a t e   a n d / o r   a  n o n i o n i c   d e t e r g e n t ,   and  a  

C 1 0 - C 1 8   c a r b o x y l i c   a c i d   d i ( C 2 - C 3 ) a l k a n o l a m i d e ,   t h e  

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

e x c e e d i n g   30%  by  w e i g h t   of   t h e   t o t a l   a c t i v e   d e t e r g e n t  

p r e s e n t .  

As  w e l l   as  a c t i v e   d e t e r g e n t ,   m a g n e s i u m   i o n s   a n d  

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

t o   c o n t a i n   one  or  more   h y d r o t r o p e s .   T h e s e   a r e   m a t e r i a l s  

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

c l a r i t y   and   s t a b i l i t y ,   b u t   w h i c h   t h e m s e l v e s   make  no  a c t i v e  

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

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

e t h a n o l ;   u r e a ;   l o w e r   a l k y l b e n z e n e   s u l p h o n a t e s   s u c h   a s  

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

t h e s e .   H y d r o t r o p e s   a r e   e x p e n s i v e   and  t a k e   up  room  in  a  

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

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

as   p o s s i b l e .  

The  c o m p o s i t i o n s   of   t h e   i n v e n t i o n   may  a l s o   c o n t a i n  



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

p r e s e r v a t i v e s   and  g e r m i c i d e s .  

The  l i q u i d   d e t e r g e n t   c o m p o s i t i o n s   of  t h e   i n v e n t i o n ,  

c o n t a i n i n g   2  to   60%  by  w e i g h t   of  a c t i v e   d e t e r g e n t   in  c l e a r ,  

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

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

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

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

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

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

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

f o l l o w i n g   n o n - l i m i t i n g   E x a m p l e s .  

EXAMPLES  1  &  2 

The  c l o u d   p o i n t s ,   c l e a r   p o i n t s   and  v i s c o s i t i e s   o f  

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

s u l p h a t e ,   a t   a  t o t a l   a c t i v e - d e t e r g e n t   l e v e l   of  24%,  w i t h  

12%  u r e a   as  h y d r o t r o p e ,   w e r e   c o m p a r e d   a t   d i f f e r e n t   l e v e l s  

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

The  d i a l k y l   s u l p h o s u c c i n a t e   u s e d   was  a  s t a t i s t i c a l  

m i x t u r e   (mole   r a t i o   1 : 2 : 1 )   of  d i - n - o c t y l   s u l p h o s u c c i n a t e ,  

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

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

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

GB  2  108  520  ( U n i l e v e r ) .   T h i s   m a t e r i a l   c o n t a i n e d   2.5%  o f  

s o d i u m   s u l p h a t e   in  a  40%  s o l u t i o n ,   so  t h a t   in  t h e  

f o r m u l a t i o n s   t h e   s o d i u m   s u l p h a t e   l e v e l   was  1%  by  w e i g h t .  

The  e t h e r   s u l p h a t e   u s e d   was  D o b a n o l   2 3 - 2 S   ex  S h e l l  

(50%  C12,   50%  C 1 3  n  =   2;  s o d i u m   s a l t ) .  

The  m a g n e s i u m   was  a d d e d   in  t h e   form  of  m a g n e s i u m  



c h l o r i d e   h e x a h y d r a t e .  

The  r e s u l t s   w e r e   as  f o l l o w s :  

A l t h o u g h   t h e   c l o u d   p o i n t   r o s e   s l i g h t l y   w i t h  

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

d e p r e s s e d   c o n s i d e r a b l y   a t   0 .5%  M g C l 2 . 6 H 2 O ,   ( 0 . 0 6 %  
Mg2+)  g i v i n g   an  a d v a n t a g e   in   t e r m s   of  p r o d u c t   s t a b i l i t y ;  

a t   1.0%  M g C l 2 . 6 H 2 O   ( 0 . 1 2 %   Mg2+)  t h i s   a d v a n t a g e   w a s  

s m a l l e r ,   and  was  o f f s e t   by  t h e   r i s e   in  t h e   c l o u d   p o i n t .  

T h e r e   was  no  s i g n i f i c a n t   e f f e c t   on  v i s c o s i t y .  

EXAMPLES  3  &  4 

E x a m p l e s   1  a n d   2  w e r e   r e p e a t e d   u s i n g   a  d i a l k y l  

s u l p h o s u c c i n a t e   s a m p l e   c o n t a i n i n g   a  l o w e r   l e v e l   (1%)  o f  

s o d i u m   s u l p h a t e ,   so  t h a t   t h e   o v e r a l l   l e v e l   of  t h a t   m a t e r i a l  



in  t h e   c o m p o s i t i o n   was  o n l y   0.4%  by  w e i g h t .   At  t h i s   l o w e r  

e l e c t r o l y t e   l e v e l   t h e   u r e a   c o n t e n t   c o u l d   be  r e d u c e d   to  11%.  

The  r e s u l t s   w e r e   as   f o l l o w s :  

I t   w i l l   be  s e e n   t h a t   a t   t h i s   l o w e r   e l e c t r o l y t e  

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

was  r e q u i r e d   to   e f f e c t   a  s i g n i f i c a n t   l o w e r i n g   of  t h e   c l e a r  

p o i n t .  

EXAMPLES  5  &  6  

E x a m p l e s   3  and  4  w e r e   r e p e a t e d   u s i n g   D o b a n o l   2 3 - 2 A  

( t h e   c o r r e s p o n d i n g   ammonium  s a l t )   i n s t e a d   of  D o b a n o l   2 3 - 2 S .  

The  r e s u l t s   were  as  f o l l o w s :  



As  can   be  s e e n ,   t h e   u s e   of  t h e   ammonium  s a l t   of  t h e  

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

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

M g C l 2 . 6 H 2 O   r e q u i r e d   to   g i v e   a  c l e a r   p o i n t   l o w e r i n g   f r o m  

1 . 0   to   0 . 5 % ,   t h e   l e v e l   of  1.0%  now  b e i n g   h i g h e r   t h a n  

o p t i m u m .  

EXAMPLE  7  &  8 

E x a m p l e s   1  a n d   2  we re   r e p e a t e d   u s i n g   a  d i a l k y l  

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

s u l p h a t e ) .   The  u r e a   l e v e l   was  10%.  

The  r e s u l t s   we re   as  f o l l o w s :  



I t   can  be  s e e n   t h a t   a  m a g n e s i u m   c h l o r i d e   l e v e l   o f  

0.5%  was  i n s u f f i c i e n t   to   l o w e r   t h e   c l e a r   p o i n t ,   b u t   t h e  

h i g h e r   l e v e l   of  1.0%  was  e f f e c t i v e .  

EXAMPLE  9 

T h i s   E x a m p l e   d e m o n s t r a t e s   t h e   i m p r o v e m e n t   in  s o f t -  

w a t e r   f o a m i n g   p e r f o r m a n c e   o b t a i n e d   by  t he   a d d i t i o n   o f  

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

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

The  c o m p a r i s o n   was  c a r r i e d   o u t   by  means   of  a  p l a t e -  

w a s h i n g   t e s t   in  1·H  ( F r e n c h   h a r d n e s s )   w a t e r .  

In  t he   t e s t ,   p l a t e s   s o i l e d   w i t h   a  s t a n d a r d  

s t a r c h / f a t /   f a t t y   a c i d   m i x t u r e   w e r e   w a s h e d   in  a  s t a n d a r d  

m a n n e r   w i t h   5  l i t r e s   of  t e s t   s o l u t i o n   ( t o t a l   c o n c e n t r a t i o n  

1  g / l i t r e   a t   45 -C)   in  a  b o w l ,   u n t i l   o n l y   a  t h i r d   of  t h e  

s u r f a c e   of  t he   s o l u t i o n   in  t h e   bowl  was  c o v e r e d   w i t h   f o a m .  

The  number   of  p l a t e s   w a s h e d   b e f o r e   t h i s   a r b i t r a r y   e n d - p o i n t  



was   r e a c h e d   was  t a k e n   as  an  i n d i c a t o r   of   d i s h w a s h i n g   a n d  

f o a m i n g   p e r f o r m a n c e .  

The  d i a l k y l   s u l p h o s u c c i n a t e   u s e d   was  t h e   C 6 / C 8  
s t a t i s t i c a l   m i x t u r e   o f   E x a m p l e   2,  a t   a  c o n c e n t r a t i o n   of  16% 

by   w e i g h t ,   and  t h e   e t h e r   s u l p h a t e   was  D o b a n o l   2 3 - 2 S ,   a t   a  

c o n c e n t r a t i o n   of  8%  by  w e i g h t .  

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

h e x a h y d r a t e   w a s h e d   23  p l a t e s ,   and  w i t h   t h e   a d d i t i o n   of  1 .0% 

by   w e i g h t   of   m a g n e s i u m   c h l o r i d e   h e x a h y d r a t e   w a s h e d   27  

p l a t e s .  

EXAMPLES  1 0  -   1 2  

T h i s   e x p e r i m e n t   shows   t h e   e f f e c t   of   t h e   a d d i t i o n   o f  

a  m a g n e s i u m   s a l t   to   a  r e l a t i v e l y   l o w - c o n c e n t r a t i o n   (16%)  

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

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

s u l p h a t e .   The  d i a l k y l   s u l p h o s u c c i n a t e   was  t h e   C 6 / C 8  
m i x t u r e   u s e d   in  E x a m p l e s   1  and  2,  c o n t a i n i n g   2.5%  by  w e i g h t  

o f   e l e c t r o l y t e   ( s o d i u m   s u l p h a t e )   in  a  40%  s o l u t i o n .   T h e  

a l k y l   e t h e r   s u l p h a t e   was  D o b a n o l   2 3 - 3 A ,   and  t h e   f a t t y   a c i d  

d i e t h a n o l a m i d e   was  E m p i l a n   ( T r a d e   Mark)   CDE  ex  A l b r i g h t   & 

W i l s o n ,   a  c o c o n u t   d i e t h a n o l a m i d e .  

The  r e s u l t s   a r e   shown  in  t h e   f o l l o w i n g   T a b l e .   A l l  

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

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

v i s c o s i t y ,   t h e   l e v e l   of   1.0%  b e i n g   o p t i m u m   in  t h i s   l a t t e r  

r e s p e c t .  



EXAMPLES  13  &  14 

The  p r o c e d u r e   of  E x a m p l e s   1 0 - 1 2   was  r e p e a t e d   u s i n g   a  

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

(16%)  b u t   c o n t a i n i n g   a  h i g h e r   p r o p o r t i o n   (10%)  of   t h e  

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

l e v e l   of   0.5%  was  f o u n d   to   g i v e   o p t i m u m   b e n e f i t s .  



EXAMPLES  15  &  16  

T h i s   e x p e r i m e n t   i l l u s t r a t e s   t h e   e f f e c t   of   t h e  

a d d i t i o n   o f   a  m a g n e s i u m   s a l t   on  a  r e l a t i v e l y  

l o w - c o n c e n t r a t i o n   (18%)  f o r m u l a t i o n   c o n t a i n i n g   a n  

a l k y l b e n z e n e   s u l p h o n a t e   (Dob  ( T r a d e   Mark)   102  ex  S h e l l )   i n  

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

s u l p h a t e .   The  d i a l k y l   s u l p h o s u c c i n a t e   was  as   u s e d   i n  

E x a m p l e s   1 0 - 1 4 .  



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

v i s c o s i t y ,   t h e   h i g h e r   l e v e l   of  1.0%  b e i n g   m o r e   e f f e c t i v e .  

At  10%  t h e   c l e a r   p o i n t   was  a l s o   l o w e r e d ,   a t   t h e   c o s t   of  a  

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

EXAMPLES  17  &  18  

The  p r o c e d u r e   of   E x a m p l e s   15  and  16  was  r e p e a t e d   a t  

a  s l i g h t l y   h i g h e r   t o t a l   a c t i v e   d e t e r g e n t   l e v e l   ( 2 0 % ) .  



C o m p a r a t i v e   C o m p o s i t i o n   H  a l r e a d y   had   e x c e l l e n t  

l o w - t e m p e r a t u r e   s t a b i l i t y .   The  a d d i t i o n   of   0.5%  m a g n e s i u m  

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

c l o u d   p o i n t .   The  h i g h e r   l e v e l   of  m a g n e s i u m   c h l o r i d e   ( 1 . 0 % )  

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

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



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

of   a  c l e a r ,   s t a b l e   a q u e o u s   s o l u t i o n   c o n t a i n i n g   f rom  2  t o  

60%  by  w e i g h t   o f   an  a c t i v e   d e t e r g e n t   m i x t u r e   c o m p r i s i n g   a t  

l e a s t   2%  by  w e i g h t ,   b a s e d   on  t h e   t o t a l   c o m p o s i t i o n ,   o f   a  

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

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

c o m p r i s e s   f rom  0 . 0 2   to   0.24%  by  w e i g h t   o f   m a g n e s i u m   i o n s  

d e r i v e d   f rom  an  a d d e d   e l e c t r o l y t e .  

2.  A  d e t e r g e n t   c o m p o s i t i o n   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   in   t h a t   i t   c o m p r i s e s   f r o m   0 . 1 5   to   2 .50%  o f  

an  a d d e d   i n o r g a n i c   m a g n e s i u m   s a l t   s e l e c t e d   f rom  m a g n e s i u m  

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

3.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   i t   c o m p r i s e s   f r o m   0 . 5 0   to   1.50%  b y  

w e i g h t   of  t h e   a d d e d   m a g n e s i u m   s a l t .  

4.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   1  to   3,  c h a r a c t e r i s e d   in  t h a t   t h e   t o t a l  

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

f rom  5  to   40%  by  w e i g h t .  

5.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   4 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   t o t a l   c o n c e n t r a t i o n   of   a c t i v e  

d e t e r g e n t   i s   w i t h i n   t h e   r a n g e   of   f r o m   5  to   30%  by  w e i g h t .  

6 .   A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   5 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   t o t a l   c o n c e n t r a t i o n   of   a c t i v e  

d e t e r g e n t   i s   w i t h i n   t h e   r a n g e   of   f r o m   5  t o   20%  by  w e i g h t .  



7.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   1  t o   6,  c h a r a c t e r i s e d   i n   t h a t   t h e   d i a l k y l  

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

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

8.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   1  t o   7,  c h a r a c t e r i s e d   i n   t h a t   t h e   a l k y l   g r o u p s   o f  

t h e   d i a l k y l   s u l p h o s u c c i n a t e   e a c h   h a v e   f rom  4  to   10  c a r b o n  

a t o m s .  

9.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   8 ,  

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

s u l p h o s u c c i n a t e   e a c h   h a v e   f r o m   6  to   8  c a r b o n   a t o m s .  

10.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   1  t o   9,  c h a r a c t e r i s e d   i n   t h a t   t h e   a c t i v e   d e t e r g e n t  

m i x t u r e   f u r t h e r   c o m p r i s e s   an  a l k y l b e n z e n e   s u l p h o n a t e  

a n d / o r   a  s e c o n d a r y   a l k a n e   s u l p h o n a t e .  

11.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1 0 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   w e i g h t   r a t i o   o f   d i a l k y l  

s u l p h o s u c c i n a t e   to   a l k y l b e n z e n e   s u l p h o n a t e   a n d / o r  

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

2 . 5 : 1   t o   1 : 1 .  

12.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one   o f  

c l a i m s   1  t o   11,  c h a r a c t e r i s e d   i n   t h a t   t h e   a c t i v e   d e t e r g e n t  

m i x t u r e   f u r t h e r   c o m p r i s e s   a  C10  t o   C18  a l k y l   p o l y e t h o x y  

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

1  t o   1 2 .  

13.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1 2 ,  

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

a l k y l   c h a i n   l e n g t h   of  C11  to   C 1 5 .  



14.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   12  o r  

c l a i m   13,  c h a r a c t e r i s e d   in   t h a t   t h e   a l k y l   p o l y e t h o x y  

s u l p h a t e   c o n t a i n s   l e s s   t h a n   20%  by  w e i g h t   of   m a t e r i a l   o f  

c h a i n   l e n g t h   of  C14  and  a b o v e .  

15.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   12  to   14,  c h a r a c t e r i s e d   i n   t h a t   t h e   w e i g h t   r a t i o   o f  

d i a l k y l   s u l p h o s u c c i n a t e ,   p l u s   any  a l k y l b e n z e n e   s u l p h o n a t e  

a n d / o r   s e c o n d a r y   a l k a n e   s u l p h o n a t e   p r e s e n t ,   to   a l k y l  

p o l y e t h o x y   s u l p h a t e   i s   w i t h i n   t h e   r a n g e   o f   f rom  5:1   t o  

0 . 5 : 1 .  

16.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   any  one  o f  

c l a i m s   1  to   15,  c h a r a c t e r i s e d   in   t h a t   t h e   a c t i v e   d e t e r g e n t  

m i x t u r e   f u r t h e r   c o m p r i s e s   a  C 1 0 - C 1 8   c a r b o x y l i c   a c i d  

d i ( C 2 - C 3  a l k a n o l ) a m i d e ,   in   an  a m o u n t   n o t   e x c e e d i n g   30%  b y  

w e i g h t   of   t h e   a c t i v e   d e t e r g e n t   m i x t u r e .  



17.  A  d e t e r g e n t   c o m p o s i t i o n   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   in   t h a t   t h e   a c t i v e   d e t e r g e n t   s y s t e m   c o n s i s t s  

e s s e n t i a l l y   o f :  

a)  ( i)   a  w a t e r - s o l u b l e   s a l t   o f   a  d i a l k y l  

s u l p h o s u c c i n i c   a c i d   in   w h i c h   t h e   a l k y l  

g r o u p s   may  be  t h e   same  or   d i f f e r e n t ,   a n d ,  

o p t i o n a l l y ,  

( i i )   an  a l k y l b e n z e n e   s u l p h o n a t e   a n d / o r   a  

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

a n d  

b)  ( i)   a  C 1 0 - C 1 8   a l k y l   p o l y e t h o x y   s u l p h a t e   h a v i n g  

an  a v e r a g e   d e g r e e   o f   e t h o x y l a t i o n   o f   f r o m   1 

t o   12,  a n d ,   o p t i o n a l l y ,  

( i i )   a  C 8 - C 1 5   e t h o x y l a t e d   n o n i o n i c   s u r f a c t a n t  

h a v i n g   an  a v e r a g e   d e g r e e   of   e t h o x y l a t i o n   o f  

f r o m   5  to   14,   t h e   w e i g h t   r a t i o   o f   ( b )  ( i )   t o  

( b ) ( i i )   b e i n g   a t   l e a s t   1 : 1 ,  

t h e   w e i g h t   r a t i o   o f   (a)  t o   (b)  b e i n g   w i t h i n   t h e   r a n g e   o f  

f r o m   5 :1   to   0 . 5 : 1 ,   a n d ,   o p t i o n a l l y ,  

c)  a  C 1 0 - C 1 8   c a r b o x y l i c   a c i d   d i C 2 - C 3  a l k a n o l )  

a m i d e ,   in   an  a m o u n t   of   f r o m   0  to   30%  by  w e i g h t   o f  

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