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,IQUID  DETERGENT  COMPOSITIONS  CONTAINING  BINARY 

ANIONIC  SURFACTANT  SYSTEM 

l e a n - f o i   B u u i i y u t  

r e c h n i c a l   F i e l d  

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

c o n c e n t r a t e d ,   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  

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

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

is   r e p r e s e n t e d   by  a  m i x t u r e ,   in  w e l l - d e f i n e d   r a t i o s ,   of  a n  

a l k ( e n ) y l   s u c c i n a t e   and  a  s p e c i f i c   c l a s s   of  s u l f o n a t e d  

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

h a v i n g   a  c r i t i c a l   m i c e l l a r   c o n c e n t r a t i o n   in  t h e   r a n g e   o f  
- 5 - 3  

f r o m   10  to  10  m o l e / 1 .  

P r e f e r r e d   s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t s   f o r   u s e   i n  

t h e   b i n a r y   s y s t e m   of  t h e   i n v e n t i o n   a r e   l i n e a r   a l k y l   a r e n e  

s u l f o n a t e s ,   c o n t a i n i n g   f rom  13  to  17  c a r b o n   a t o m s   in  t h e i r  

a l k y l   g r o u p ,   and  d i a l k y l   s u l f   o s u c c i n a t e s   .  h a v i n g   f rom  9  t o  

12  c a r b o n   a t o m s   in  e a c h   a l k y l   g r o u p .  

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   e x h i b i t   e x c e l l e n t  

c l e a n i n g   p r o p e r t i e s   on  a l l   t y p e s   of  s t a i n s .  
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B a c k g r o u n d   of  t h e   i n v e n t i o n  

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

As  an  e x a m p l e   U . S .   P a t e n t   4 . 2 8 5 . 8 4 1   d i s c l o s e s   b u i l d e r - f r e e  

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

The  s u c c i n a t e   i n g r e d i e n t   i s   w e l l - k n o w n   in  t h e   d e t e r g e n t  
a r t   and  has   been   d i s c l o s e d   in  c o m b i n a t i o n   w i t h   a l l   k i n d s   o f  

d e t e r g e n t   e x e c u t i o n s .  

S u c c i n a t e   d e r i v a t i v e s   have   b e e n   u s e d   f o r   s e v e r a l  

p u r p o s e s   as  s u r f a c t a n t s   in  U . S .   P a t e n t   2 . 2 8 3 . 2 1 4 .   a s  
b u i l d e r s   in  U .S .   P a t e n t   2 . 5 6 2 . 7 5 8 .   as  s u d s - b o o s t e r s   in  U . K .  
P a t e n t   1 . 2 9 3 . 7 5 3 ,   and  as  i n g r e d i e n t s   of  l i q u i d   c l e a n e r s   i n  
U . S .   P a t e n t   4 . 2 7 7 . 3 7 8 .  

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

o r t h o - x y l e n e   s u l f o n a t e s ,   a r e   known  s u r f a c t a n t s ,   m a i n l y   f o r  
E n h a n c e d   O i l   R e c o v e r y   A p p l i c a t i o n s .   In  E u r o p e a n   P a t e n t  
0  111  354.   t h e i r   u se   in  d e t e r g e n t s   i s   m e n t i o n e d .  

D i a l k y l   s u l f   o s u c c i n a t e s   a r e   a l s o   known  as  s u r f a c t a n t s ;  
t h e y   have   b e e n   d i s c l o s e d   f r e q u e n t l y   in  h i g h - f o a m i n g  
d i s h w a s h i n g   c o m p o s i t i o n s ;   U.K.  P a t e n t s   2 . 1 3 0 . 2 3 5   a n d  

2 . 1 3 0 . 2 3 8 .   d i s c l o s e   c o m b i n a t i o n   of  d i a l k y l   s u l f   o s u c c i n a t e s  
w i t h   l i n e a r   a l k y l   s u l f o n a t e s   and  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 s .  

E u r o D e a n   P a t e n t   A p p l i c a t i o n   n*  8 6 2 0 0 6 9 0 . 5  
d i s c l o s e 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  t e r n a r y  
s u r f a c t a n t   s y s t e m   of  s u c c i n a t e s ,   a n i o n i c   s u r f a c e - a c t i v e  

a g e n t s   and  n o n i o n i c   s u r f a c e - a c t i v e   a g e n t s .  
E u r o p e a n   P a t e n t   A p p l i c a t i o n   n°  8 6 2 0 1 3 1 9 . 0   r e l a t e s  

to  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  m i x t u r e   o f  
c i t r a t e s   an.l  s u c c i n a t e s   as  d e t e r g e n c y   b u i l d e r s .  

H o w e v e r ,   t h e   i n c o r p o r a t i o n   of  h i g h   l e v e l s   of  a l k ( e n ) y l  
s u c c i n a t e s   in  c o n c e n t r a t e d   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   i s  
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known  to  a d v e r s e l y   a f f e c t   o v e r a l l   d e t e r g e n c y   b e n e f i t s ,   s u c h  

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

I t   is  a  m a j o r   o b j e c t i v e   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   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   h i g h   l e v e l s  

of  a l k ( e n ) y l   s u c c i n a t e s ,   w h i c h   e x h i b i t   e x c e l l e n t   c l e a n i n g  
b e n e f i t s   on  a l l   t y p e s   of  s t a i n s ,   e s p e c i a l l y   on  g r e a s y   s t a i n s .  

The  a b o v e   and  o t h e r   o b j e c t i v e s   can  now  be  met  by  m e a n s  
of  a  c o m b i n a t i o n ,   in  w e l l - d e f i n e d   r a t i o s ,   of  a l k ( e n ) y l  
s u c c i n a t e s   and  s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t s   h a v i n g   a  

n a r r o w l y - d e f i n e d   c r i t i c a l   m i c e l l e   c o n c e n t r a t i o n .   L i n e a r  

a l k y l - a r e n e   s u l f o n a t e s   c o n t a i n i n g   f rom  13  to  17  c a r b o n   a t o m s  
in  t h e i r   a l k y l   g r o u p ,   and  d i - a l k y l   s u l f   o s u c c i n a t e s   h a v i n g  

f rom  9  to  12  c a r b o n   a t o m s   in  e a c h   a l k y l   g r o u p ,   a r e  

e s p e c i a l l y   u s e f u l   in  t h a t   r e s p e c t .  

Summary  of  t he   i n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  h o m o g e n e o u s  

c o n c e n t r a t e d   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  

c o n t a i n i n g   l e s s   t h a n   50%  by  w e i g h t   of  w a t e r ,   and  a  b i n a r y  
a n i o n i c   s u r f a c t a n t   s y s t e m ,   t o g e t h e r   w i t h   c o n v e n t i o n a l  

a d d i t i v e s ,   c h a r a c t e r i z e d   in  t h a t ,  

(a)   t he   b i n a r y   a n i o n i c   s u r f a c t a n t   s y s t e m   r e p r e s e n t s   f rom  12% 

to  50%  by  w e i g h t   of  t h e   c o m p o s i t i o n ;  

(b)  t h e   a n i o n i c   s u r f a c t a n t   s y s t e m   is   r e p r e s e n t e d   by  a  
m i x t u r e   o f  

(1)  an  a l k ( e n ) y l   s u c c i n a t e   h a v i n g   t h e   f o r m u l a  

R2 

CH  -  

I 

COOH 

CH  —  COOH 
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t h e r e i n   R1  is   an  a l k ( e n ) y l   r a d i c a l ,   h a v i n g   f rom  10  to  z u  

: - a t o m s .   and  R2  is   h y d r o g e n   or  C ^ C ^   a l k y l ;   a n d  

(2)  a  s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   h a v i n g   a  c r i t i c a l  
_3 

m i c e l l e   c o n c e n t r a t i o n   in  t h e   r a n g e   of  f rom  10  t o  
_  5 10  m o l e / 1 ;  

:he  w e i g h t   r a t i o   of  s u l f o n a t e   to  s u c c i n a t e   b e i n g   in  t h e  

r ange   f rom  2:1   to  1 : 4 .  

P r e f e r r e d   s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t s   a r e :  

-  l i n e a r   a l k y l - a r e n e   s u l f o n a t e s   c o n t a i n i n g   f rom  13  to  17  

c a r b o n   a t o m s   in  t he   a l k y l   g r o u p ;   a n d  

-  d i - a l k y l   s u l f   o s u c c i n a t e s   ,  h a v i n g   f rom  9  to  12  c a r b o n   a t o m s  

in  e a c h   a l k y l   g r o u p .  

Most   p r e f e r r e d   a r e   C13-C14   l i n e a r   a l k y l   o r t h o - x y l e n e  

s u l f o n a t e   and  d i - C   a l k y l   s u l f   o s u c c i n a t e  

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

U n l e s s   s t a t e d   to  t he   c o n t r a r y ,   t h e   " p e r c e n t - i n d i c a t i o n s "  

s t a n d   f o r   " p e r c e n t   by  w e i g h t "   of  t h e   c o m p o s i t i o n s .  

The  a n i o n i c   s u r f a c t a n t   b i n a r y   m i x t u r e   a m o u n t s   to  f r o m  

12%  to  50%  p r e f e r a b l y   f r o m   15%  to  35%  of  t h e   t o t a l  

c o m p o s i t i o n   and  is   r e p r e s e n t e d   by  a  b i n a r y   c o m p o s i t i o n   o f :  

(1)  an  a l k ( e n ) y l   s u c c i n a t e   h a v i n g   t he   f o r m u l a :  

R2 

R,  CH  CH  COOH 

I 

COOH 

w h e r e i n   Rx  is   an  a l k ( e n ) y l   r a d i c a l ,   h a v i n g   f rom  10  to  2 0  

C - a t o m s .   and  R2  is   h y d r o g e n   or  C1-C4  a l k y l ;   a n d  

(2)  a  s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   h a v i n g   a  c r i t i c a l  
_5  

m i c e l l a r   c o n c e n t r a t i o n   in  t h e   r a n g e   of  f rom  10  t o  
_  3 10  m o l e / 1 ;  
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(1)  The  a l k ( e n ) y l   s u c c i n a t e   has   t h e   f o r m u l a   r e f e r r e d   t o  

h e r e i n b e f o r e   w h e r e i n   R^  is   e i t h e r   a  s a t u r a t e d   or  u n s a t u -  

r a t e d   r a d i c a l   h a v i n g   f rom  10  to  20  c a r b o n   a t o m s ,   p r e f e r a b l y  

an  u n s a t u r a t e d   d e r i v a t i v e   h a v i n g   f rom  12  to  16  c a r b o n   a t o m s  

in  t he   a l k e n y l   m o i e t y .   R2  can   be  h y d r o g e n   or  C 1 - C 4  
a l k y l .   a l t h o u g h   h y d r o g e n   is   p r e f e r r e d .   The  t e r m s   " s u c c i -  

n a t e "   and  " s u c c i n i c   a c i d "   a r e   u s e d   i n t e r c h a n g e a b l y .   S u i -  

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

l i t h i u m ,   ammonium,   m o n o - ,   d i -   and  t r i - a l k a n o l   a m i n e   s a l t s  

and  m i x t u r e s   t h e r e o f .  

P r e f e r r e d   s u c c i n i c   a c i d   d e r i v a t i v e s   f o r   u se   h e r e i n  

i n c l u d e   2 - d o d e c e n y l s u c c i n i c   a c i d ,   2 - t e t r a d e c e n y l s u c c i n i c  

a c i d .   2 - h e x a d e c e n y l s u c c i n i c   a c i d ,   d e c y l   s u c c i n i c   a c i d ,  

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

W u t e r - s o l u b l e   s a l t s   t h e r e o f .   The  a l k y l   or  a l k e n y l   c h a i n  

a t t a c h e d   to  s u c c i n i c   a c i d   can   be  e i t h e r   s t r a i g h t   o r  
b r a n c h e d .   P r e f e r r e d   a r e   t he   s t r a i g h t - c h a i n   a l k ( e n ) y l  
m o i e t i e s .   For  any  p r a c t i c a l   p u r p o s e ,   t he   a l k ( e n ) y l  
s u c c i n a t e s   a r e   u s e d   a t   l e v e l s   a b o v e   4%  of  t h e   t o t a l  

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

(2)  The  s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   f o r   u se   in  t h e  

p r e s e n t   i n v e n t i o n   mus t   have   a  c r i t i c a l   m i c e l l e  

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

r a n g e   of  f rom  10-5   to  10~3  m o l e / 1 .  

The  c r i t i c a l   m i c e l l a r   c o n c e n t r a t i o n   ( h e r e i n a f t e r  

r e f e r r e d   to  as  cmc)  of  a  c o m p o u n d   is   t h e   c o n c e n t r a t i o n   a b o v e  
w h i c h   the   m o l e c u l e s   of  t h e   c o m p o u n d   b e g i n   to  a g g r e g a t e   t o  
fo rm  m i c e l l e s   . 

S e v e r a l   m e t h o d s   of  d e t e r m i n a t i o n   of  t h e   cmc  have   b e e n  
d e s c r i b e d   in  t h e   l i t e r a t u r e .   The  m e t h o d   u s e d   in  t h e   c o n t e x t  
of  t he   p r e s e n t   i n v e n t i o n   is   t h e   s u r f   a c e - t e n s i o n -   l o g  
c o n c e n t r a t i o n   p l o t   m e t h o d ,   w h i c h   can  be  f o u n d   e . g .   i n  

" C r i t i c a l   M i c e l l e   C o n c e n t r a t i o n s   of  A q u e o u s   S u r f a c t a n t  

S y s t e m s " ,   by  P.  M u k e r j e e   and  K . J .   M y s e l s ,   p u b l i s h e d   by  t h e  
U n i t e d   S t a t e s   D e p a r t m e n t   of  C o m m e r c e .   The  cmc  is   d e t e r m i n e d  
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w i t h   t h e   a i d   of  s o l u t i o n s   in  d i s t i l l e d   w a t e r .   T h e  

t e m p e r a t u r e   of  m e a s u r e m e n t   is  s u p e r i o r   to  t he   K r a f t  

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

s u r f a c e - a c t i v e   a g e n t s   i n c l u s i v e   o f :  

A.  L i n e a r   a l k y l   a r e n e   s u l f o n a t e s   c o n t a i n i n g   f rom  13  t o  

17  c a r b o n   a t o m s   in  t h e   a l k y l   g r o u p ,   p r e f e r a b l y  

t o l u e n e   or  x y l e n e   d e r i v e d   s u l f o n a t e s .   E s p e c i a l l y  

p r e f e r r e d   a r e   C13  l i n e a r   o r t h o x y l e n e   s u l f o n a t e ,  

C,  „  .,  „  l i n e a r   p a r a x y l e n e   s u l f o n a t e ,   and  C_  . 1 3 - 1 4   14  
l i n e a r   t o l u e n e   s u l f o n a t e ;  

B.  D i - a l k y l   s u l f   o s u c c i n a t e s   .  h a v i n g   f rom  9  to  12  c a r b o n  

a t o m s   in  e a c h   a l k y l   g r o u p .   P a r t i c u l a r l y   p r e f e r r e d  

a r e   d i - C 1 Q   a l k y l   s u l f   o s u c c i n a t e s   . 
The  s u l f o n a t e   c o m p o n e n t   can  be  r e p r e s e n t e d   by  i n d i v i d u a l  

s u l f o n a t e s   h a v i n g   t he   s p e c i f i e d   c m c ' s   or  by  m i x t u r e s   o f  

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

cmc  w i t h i n   t he   c l a i m e d   r a n g e .   I t   is   p o s s i b l e   t h a t   s p e c i f i c  

s u l f o n a t e   m i x t u r e s   mee t   t he   cmc  r e q u i r e m e n t   e v e n   t h o u g h   t h e  

i n d i v i d u a l   s u l f o n a t e s   of  t h e   m i x t u r e   can  have   c m c ' s   w h i c h  

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

C o n s e q u e n t l y ,   c o n v e n t i o n a l   s u l f o n a t e   s u r f a c e - a c t i v e  

a g e n t s   s u c h   as  w a t e r - s o l u b l e   s a l t s   of  a l k y l b e n z e n e   s u l f o n i c  

a c i d   c o n t a i n i n g   f rom  10  to  18  c a r b o n   a t oms   in  t h e   a l k y l  

g r o u p s   can  be  p r e s e n t   in  t h e   a b o v e   m i x t u r e s .  

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

t he   b i n a r y   m i x t u r e   is   in  t h e   r a n g e   f rom  2 :1   to  1 : 4 .  

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

c o m p o s i t i o n s   t h e r e i n   can  c o n t a i n ,   as  an  o p t i o n a l   b u t  

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

The  n o n i o n i c   s u r f a c t a n t   can  be  p r e s e n t   a t   l e v e l s   of  f r o m  

3%  to  35%.  p r e f e r a b l y   f rom  8%  to  20%  of  t h e   t o t a l  

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

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

o r g a n i c   r a d i c a l   c o n d e n s e d   w i t h   an  e t h y l e n e   o x i d e   h y d r o p h i l i c  
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m o i e t y .   A l l   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 s   w h i c h   a r e  

known  to  be  s u i t a b l e   f o r   u s e   in  d e t e r g e n t   a p p l i c a t i o n   can  b e  

u s e d   in  t he   c o m p o s i t i o n s   of  t h i s   i n v e n t i o n .   P r e f e r r e d  

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

p r i m a r y   and  s e c o n d a r y   a l i p h a t i c   a l c o h o l s   h a v i n g   f rom  8  to  24 

c a r b o n   a t o m s ,   and  h a v i n g   a  HLB  ( h y d r o p h i l i c   l i p o p h i l i c  

b a l a n c e )   in  t he   r a n g e   f rom  a b o u t   8  to  15.  T h e s e   p r e f e r r e d  

e t h o x y l a t e s   f r e q u e n t l y   c o n t a i n   f rom  2  to  a b o u t   14  m o l e s   o f  

e t h y l e n e   o x i d e   per   mole   of  h y d r o p h o b i c   m o i e t y .   T h e  

h y d r o c a r b y l   c h a i n   ( h y d r o p h o b i c   m o i e t y )   can   be  r e p r e s e n t e d   b y  
l i n e a r   or  b r a n c h e d   f a t t y   a l c o h o l s .  

A  p r e f e r r e d   c l a s s   of  n o n i o n i c   e t h o x y l a t e s   is   r e p r e s e n t e d  

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

12  to  15  c a r b o n   a t o m s   and  f rom  a b o u t   4  to  10  m o l e s   o f  

e t h y l e n e   o x i d e   per   mole   of  f a t t y   a l c o h o l .   S u i t a b l e   s p e c i e s  
of  t h i s   c l a s s   of  e t h o x y l a t e s   i n c l u d e :   t h e   c o n d e n s a t i o n  

p r o d u c t   of  C12~C15  o x ° - a l c o n o l s   and  7  m o l e s   of  e t h y l e n e  
o x i d e   per   mole   of  a l c o h o l ;   t h e   c o n d e n s a t i o n   p r o d u c t   o f  

c 1 3 _ 1 5   o x o a l c o h o l s   and  5  m o l e s   of  e t h y l e n e   o x i d e ;   t h e  
c o n d e n s a t i o n   p r o d u c t   of  n a r r o w   c u t   C,  -C,  o x o - a l c o h o l s  

14  15  
and  7  or  9  m o l e s   of  e t h y l e n e   o x i d e   per   mole   of  f a t t y  

( o x o ) a l c o h o l ;   t h e   c o n d e n s a t i o n   p r o d u c t   of  a  n a r r o w   c u t  

C12-C13   f a t t y   ( o x o ) a l c o h o l   and  6 .5   m o l e s   of  e t h y l e n e  
o x i d e   per   mole   of  f a t t y   a l c o h o l ;   and  t h e   c o n d e n s a t i o n  

p r o d u c t s   of  a  C , _ - C ,   .,  c o c o n u t   f a t t y   a l c o h o l   w i t h   a  10  14 
d e g r e e   of  e t h o x y l a t i o n   ( m o l e s   E O / m o l e   f a t t y   a l c o h o l )   in  t h e  

r a n g e   f rom  5  to  8.  The  f a t t y   oxo  a l c o h o l s   w h i l e   m a i n l y  
l i n e a r   can  h a v e ,   d e p e n d i n g   upon   t h e   p r o c e s s i n g   c o n d i t i o n s  

and  raw  m a t e r i a l   o l e f i n s ,   a  c e r t a i n   d e g r e e   of  b r a n c h i n g ,  

p a r t i c u l a r l y   s h o r t   c h a i n   s u c h   as  m e t h y l   b r a n c h i n g .   A  d e g r e e  
of  b r a n c h i n g   in  t h e   r a n g e   f rom  15%  to  50%  ( w e i g h t   %)  i s  

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

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

by  a  m i x t u r e   of  2  s e p a r a t e l y   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 s   h a v i n g   a  d i f f e r e n t   d e g r e e   of  e t h o x y l a t i o n .  
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The  c o m p o s i t i o n s   h e r e i n   c o n t a i n   l e s s   t h a n   50%.  u s u a l l y  

f rom  15%  to  40%  w a t e r .  

The  c l a i m e d   c o m p o s i t i o n s   have   a  pH,  m e a s u r e d   in  1% 

a q u e o u s   s o l u t i o n   a t   20°C.   in  t he   r a n g e   f rom  a b o u t   7  to  a b o u t  

9.  T h i s   pH  r a n g e   i m p l i e s   t h a t   t h e   a n i o n i c   s u r f a c t a n t  

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

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

c o m p l e t e l y   ( i . e . .   more  t h a n   90%)  n e u t r a l i z e d   in  t h e   c l a i m e d  

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

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

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

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

known  f u n c t i o n a l i t y   in  c o n v e n t i o n a l   q u a n t i t i e s .  

E x a m p l e s   of  t he   l i k e   o p t i o n a l   i n g r e d i e n t s   can  i n c l u d e  

f a t t y   a c i d s ,   s a t u r a t e d   a n d / o r   u n s a t u r a t e d ,   and  t h e  

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

d i f f e r e n t   f rom  s u l f o n a t e s   ( n o n - s u l f   o n a t e   a n i o n i c s ) ,  

w a t e r - i n s o l u b l e   s o l v e n t s ,   e n z y m e s ,   enzyme  s t a b i l i z e r s ,  

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

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

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

p h a s e   r e g u l a n t s   and  t he   l i k e .  

S u i t a b l e   f a t t y   a c i d s ,   s a t u r a t e d   or  u n s a t u r a t e d ,   h a v e  

f r o m   10  to  18  c a r b o n   a t o m s   in  t h e   a l k y l   c h a i n .   P r e f e r r e d  

a r e   u n s a t u r a t e d   s p e c i e s   h a v i n g   f rom  14  to  18  c a r b o n   a t o m s   i n  

the   a l k y l   c h a i n ,   mos t   p r e f e r a b l y   o l e i c   a c i d .   T h e  

c o r r e s p o n d i n g   s o a p s   can   e q u a l l y   be  u s e d .   The  o p t i o n a l   f a t t y  

a c i d / s o a p s   a r e   u s e d   in  l e v e l s   up  to  10%,  p r e f e r a b l y   f rom  1% 

to  8%,  (of   t he   c o m p o s i t i o n ) .   The  f a t t y   a c i d s / s o a p s ,   a m o n g  

o t h e r s ,   a c t   as  s u d s   m o d i f   i e r s / r e g u l a n t s   . 
S y n t h e t i c   n o n - s u l f   o n a t e   a n i o n i c s   can  a l s o   be  u s e d   in  t h e  

c o m p o s i t i o n   in   r e l a t i v e l y   m i n o r   l e v e l s .   E x a m p l e s   o f  

s u i t a b l e   n o n - s u l f   o n a t e   a n i o n i c s   i n c l u d e   t he   s a l t s   o f  

s u l f a t e d   f a t t y   a l c o h o l s   h a v i n g   f r o m   12  to  20  c a r b o n   a t o m s   i n  

t he   a l c o h o l   c h a i n .  
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W a t e r - i n s o l u b l e   s o l v e n t s   s u c h   as  t e r   p e n e s ,   p h t h a l i c   a c i d  

e s t e r s   and  l i q u i d   p a r a f f i n s   can  a l s o   be  u s e d   in  l e v e l s  

g e n e r a l l y   b e l o w   5%. 

D e t e r g e n t   e n z y m e s   g e n e r a l l y   a i d   and  a u g m e n t   t h e   r e m o v a l  

of  s p e c i f i c   s t a i n s .   S u i t a b l e   e n z y m e s   can  be  r e p r e s e n t e d   b y  

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

or  m i x t u r e s   t h e r e o f .   P r o t e a s e s   and  a m y l a s e s   a r e   p r e f e r r e d  
in  t h e   c l a i m e d   l i q u i d   c o n c e n t r a t e d   c o m p o s i t i o n s .   They  a r e  

f r e q u e n t l y   e m p l o y e d   in  a  l e v e l   f r o m   a b o u t   0 . 0 1 *   to  a b o u t   1%. 

A l l   g e n e r a l l y   known  enzyme  s t a b i l i z i n g   s y s t e m s   can   b e  

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

l e v e l .   E x a m p l e s   of  s u i t a b l e   s t a b i l i z i n g   s y s t e m s   i n c l u d e  

s h o r t   C 1 4   c h a i n   c a r b o x y l i c   a c i d ,   p a r t i c u l a r l y   f o r m i c   a c i d  

in  c o m b i n a t i o n   w i t h   low  l e v e l   of  c a l c i u m ,   b o r i c   a c i d   and  t h e  

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

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

a  p o l y a c i d   or  m i x t u r e   of  p o l y a c i d s   in  an  a m o u n t   f rom  a b o u t  

0 .05%  to  a b o u t   4%.  S u i t a b l e   p o l y a c i d s   a r e   t h o s e   h a v i n g   o n e  

pK  v a l u e   of  a t   l e a s t   5.  P r e f e r r e d   p o l y a c i d   s p e c i e s   f o r   u s e  
h e r e i n   can   be  r e p r e s e n t e d   by  c i t r i c   a c i d ,   a n d  

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

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

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

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

s a l t s   t h e r e o f .   S u i t a b l e   p o l y a m i n o - p o l y a l k y l e n e   e t h o x y l a t e  

p o l y m e r s ,   d i s c l o s e d   in  p u b l i s h e d   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

N°  112  593.   a r e   p r e s e n t   a t   l e v e l s   of  f r o m   0 .2   to  1 . 2 % .  

N o n - f a t t y   a c i d   d e t e r g e n t   s u d s   r e g u l a n t s   can   a l s o   b e  

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

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

s i l i c o n e .   The  s i l i c o n e s   a r e   f r e q u e n t l y   u s e d   in  a  l e v e l   n o t  

e x c e e d i n g   0 .5%.   mos t   p r e f e r a b l y   b e t w e e n   0 .01%  to  0 . 2 % .  

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

a n t i o x i d a n t s   f o r   t h e i r   known  u t i l i t y ,   f r e q u e n t l y   r a d i c a l  
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s c a v e n g e r s ,   in  t he   a r t   e s t a b l i s h e d   l e v e l s   i . e .   0 .01%  t o  

0 .25%  (by  r e f e r e n c e   to  t o t a l   c o m p o s i t i o n ) .   T h e s e  

a n t i o x i d a n t s   a r e   f r e q u e n t l y   i n t r o d u c e d   in  c o n j u n c t i o n   w i t h  

u n s a t u r a t e d   o r g a n i c   a c i d s .   W h i l e   many  s u i t a b l e   a n t i o x i d a n t s  

a r e   r e a d i l y   known  and  a v a i l a b l e   f o r   t h a t   p u r p o s e ,   e s p e c i a l l y  

p r e f e r r e d   f o r   use   in  t he   c o m p o s i t i o n s   h e r e i n   a r e :   2 . 6  

d i t e r t i a r y   b u t y l - p - c r e s o l   ,  more  commonly   known  as  b u t y l a t e d  

h y d r o x y t o l u e n e .   BHT.  and  2 - t e r t i a r y b u t y l - 4 - h y d r o x y a n i s o l e   . 
O t h e r   s u i t a b l e   a n t i o x i d a n t s   a r e :  

4 . 4 ' t h i o b i s ( 6 - t e r - b u t y l - m c r e s o l )   and  2 - m e t h y l - 4   .  6 - d i n o n y l  

p h e n o l   . 
S o i l   r e l e a s e   p o l y m e r s   can  a l s o   be  i n c o r p o r a t e d   in  t h e  

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

p o l y m e r s   a r e   d e s c r i b e d   in  U.S .   c o p e n d i n g   P a t e n t   A p p l i c a t i o n  

S e r i a l   Number  6 8 4 . 5 1 1 .   f i l e d   D e c e m b e r   21,  1 9 8 4 .  

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

t he   c o m p o s i t i o n s   h e r e i n .   T h i s   c o m p o n e n t   t o g e t h e r   w i t h   w a t e r  

can  c o n s t i t u t e   t h e   s o l v e n t   m a t r i x   f o r   t he   c l a i m e d  

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

c l a s s 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   h a v i n g   f rom  2  to  6 

c a r b o n   a t oms   and  f rom  1  to  3  h y d r o x y l   g r o u p s ,   e t h e r s   o f  

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

f rom  1  to  4  c a r b o n   a t o m s .   S p e c i f i c   e x a m p l e s   of  p h a s e  

r e g u l a n t s   a r e :   e t h a n o l ;   n - p r o p a n o l ;   i s o p r o p a n o l ;   b u t a n o l ;  

1,  2 - p r o p a n e d i o l   ;  1,  3 - p r o p a n e d i o l   ;  m o n o m e t h y l - ,   e t h y l - ,  

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

The  c l a i m e d   i n v e n t i o n   is  i l l u s t r a t e d   and  c l a r i f i e d   w i t h  

t he   a i d   of  t he   f o l l o w i n g   e x a m p l e s .  
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C o n c e n t r a t e d   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   a r e   p r e p a r e d  

5y  m i x i n g   t h e   i n d i v i d u a l   i n g r e d i e n t s   l i s t e d   h e r e i n a f t e r   i n  

the  s t a t e d   p r o p o r t i o n s .  

I n q r e d i e n t s   Comp.A  Comp.B  e x . 1   e x . z  

D o d e c y l b e n z e n e   s u l f o n i c   a c i d   10 .3   1 0 . 3  

E t h o x y l a t e d   C13_15  a l c o h o l   c o n -  
d e n s e d   w i t h   7  m o l e s   of  e t h y l e n e  
o x i d e   per   mole   of  f a t t y   a l c o h o l   *  1 1 . 6   1 1 . 6   1 1 . 6   1 1 . 6  

c 1 3 - 1 4   l i n e a r   o r t h o   x y l e n e   s u l -  
f o n i c   a c i d   (1)  -  -  1 1 . 8  

D i - i s o d e c y l   s u l f   o s u c c i n a t e  
Na  s a l t   *  (2)  -  1 2 . 0  

Topped   Whole   Cut  f a t t y   a c i d   **  1 0 . 7   -  -  -  

L - D o d e c e n y l   s u c c i n a t e   -  1 5 . 0   1 5 . 0   1 5 . 0  

C i t r i c   a c i d   0 .9   0 .9   0 .9   0 . 9  

O l e i c   a c i d   3 .9   3 .9  3 .9  3 . 9  

D i e t h y l e n e t r i a m i n e   p e n t a m e -  
t h y l e n e   p h o s p h o n i c   a c i d   0 . 8 5   0 . 8 5   0 .8   0 . 8  

Tr  i e t h a n o l a m i n e   5 .0   5 .0   6 .3   6 . 3  

C o c o n u t   a l k y l   s u l f a t e   TEA  s a l t   3 .9   3 .9   3 .9   3 . 9  

S o i l   r e l e a s e   p o l y m e r   ***  -  0 . 5  

E t h a n o l   6 .2   9 .0   9 .0   9 . 0  

1,  2 - P r o p a n e d i o l   1 .5   -  -  

F o r m a t e   (Na)  1 .0   1 .0   .  1 .0   1 . 0  

E n z y m e s   0 . 4 3   0 . 6 9   0 . 1 5   0 . 1 !  

W a t e r .   NaOH  CaCl2  and  m i n o r s   b a l a n c e   to  1 0 0  

pH  7 .7   7 .6   7.  6 7 .   6 

(1)  cmc  ( s u r f a c e   t e n s i o n - l o g   c o n c e n t r a t i o n   p l o t   m e t h o d )   = 
4 .7   10"4  m o l e / 1  

(2)  cmc  ( s u r f a c e   t e n s i o n - l o g   c o n c e n t r a t i o n   p l o t   m e t h o d )   = 
1 .9   10"4  m o l e / 1  
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*  70%  by  w e i g h t   s o l u t i o n   in  p r o p y l e n e   g l y c o l  
**  F a t t y   a c i d   c h a i n   d i s t r i b u t i o n :   50%  l a u r i c ,   20% 

m y r i s t i c .   15%  p a l m i t i c ,   10%  o l e i c ,   2%  s t e a r i c  
***  P r e p a r e d   by  e s t e r i f y i n g   1 .4   p h t a l i c   a c i d   ( c h l o r i d e )  

w i t h   1 , 2 - p r o p a n e   d i o l   and  e t h o x y l a t i n g   t he   p o l y m e r  
w i t h   e t h y l e n e   o x i d e .   The  r e s u l t i n g   p o l y m e r   mix  i s  

f r a c t i o n a t e d   in  c o l d   ( 1 5 ° C )   e t h a n o l   to  p r o v i d e   a 
c o l d - e t h a n o l   s o l u b l e   f r a c t i o n   w i t h   an  a v e r a g e  
e t h o x y l a t i o n   v a l u e   in  t he   r a n g e   f rom  1 2 - 4 3 .  

The  a b o v e   c o m p o s i t i o n s   were   u s e d   f o r   c o m p a r a t i v e   l a u n d r y  
t e s t s .   A  MIELE  W423  w a s h i n g   m a c h i n e   was  u s e d   t h e r e b y  
s e l e c t i n g   a  m a i n - w a s h   s t e p .  

C o t t o n   and  p o l y e s t e r / c o t t o n   ( p o l y c o t t o n )   s t r i p s   s t a i n e d  

as  i n d i c a t e d   b e l o w   were   u s e d   to  m e a s u r e   t he   c o m p a r a t i v e  

p e r f o r m a n c e .   A d d i t i o n a l   t e s t i n g   p a r a m e t e r s   w e r e ,  
t e m p e r a t u r e   60°C»  p r o d u c t   u s a g e   180  g / 1 8   1.  of  c i t y   w a t e r  

h a v i n g   an  a v e r a g e   w a t e r   h a r d n e s s   of  a b o u t   3  m m o l e s / 1 . ;  

l a u n d e r i n g   t r e a t m e n t   in  p r e s e n c e   of  3  kgs  s o i l e d   c l o t h e s  

( n o - p r e t r e a t m e n t   on  t e s t   s t r i p s ) :   s t a i n s   :  g r e a s y   t y p e ,  
i . e . ,   m a k e - u p .   l i p s t i c k ,   and  d i r t y   m o t o r   o i l   (DMO). 

A f t e r   h a v i n g   been   s u b j e c t e d   to  t he   a b o v e   w a s h i n g  
t r e a t m e n t   t h e   d r i e d   s t a i n e d   c o t t o n   s t r i p s   were   v i s u a l l y  

g r a d e d   by  two  e x p e r t   j u d g e s   t h e r e b y   u s i n g   a  0-4  s c a l e  

w h e r e b y :  

0  =  see   no  d i f f e r e n c e   b e t w e e n   t he   s w a t c h e s  

1  =  b e l i e v e   t h e r e   is  a  d i f f e r e n c e   b e t w e e n   t h e   s w a t c h e s  
2  =  t h e r e   is   a  d i f f e r e n c e   b e t w e e n   t he   s w a t c h e s  
3  =  am  s u r e   t h e r e   is  a  d i f f e r e n c e   b e t w e e n   t h e   s w a t c h e s  
4  =  v e r y   i m p o r t a n t   d i f f e r e n c e   b e t w e e n   t he   s w a t c h e s .  

The  s t a i n   r e m o v a l   r e a d i n g s   we re   p o o l e d   and  a v e r a g e d   on  8 
r e p l i c a t e s   w i t h   t he   f o l l o w i n g   r e s u l t s .   The  s w a t c h e s   t r e a t e d  
w i t h   p r i o r   a r t   c o m p o s i t i o n   A  were   u s e d   f o r   r e f e r e n c e  

p u r p o s e s   : 

** 

*  *  * 
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Type  of  Corap.B  v s . C o m p . A   E x . 1   v s . C o m p . A   Ex .2   v s . C o m p . A  

s t a i n s   C o t t o n / P o l y -   C o t t o n / P o l y -   C o t t o n / P o l y -  

c o t t o n   c o t t o n   c o t t o n  

GREASY 

.  M a k e u p  

.  L i p s t i c k  

.  DMO 

-1 .   1 V - 1 . 0 *  

- 2 . 4 V - 2 . 6 *  

- 2 . 3 * / - 2 . 1 *  

- 1 . 5 * / + 0 . 8 *  

+  0 . 8 V + 0 . 7 *  

+  1 . 8 V   +  1 . 4 *  

+ 0 . 2 / - 0 . 2  

- 0 . 3 / + 0 . 8 *  

+ 0 . 1 / + 1 . 0 *  

+ 0 . 9 / + 1 . 2 *  

- 0 . 1 / + 1 . 0 *  

- 1 . 5 * 7 + 1 .   0*  

*  R e a d i n g s   s t a t i s t i c a l l y   s i g n i f i c a n t   a t   95°%  c o n f i d e n c e  

l i m i t   . 

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

on  g r e a s y   s t a i n s   of  t he   c o m p o s i t i o n s   of  E x a m p l e s   1  and  2  i n  

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

l i q u i d ,   t e r m e d   c o m p o s i t i o n   A.  The  p e r f o r m a n c e   s u p e r i o r i t y  

is   e q u a l l y   a p p l i c a b l e   v s .   a  s u c c i n a t e   c o n t a i n i n g   l i q u i d  

d e t e r g e n t ,   t e r m e d   c o m p o s i t i o n   B .  

On  o t h e r   t y p e s   of  s t a i n s   ( b l e a c h a b l e ,   e n z y m a t i c ,  

p a r t i c u l a t e )   t he   p e r f o r m a n c e   of  t h e   c o m p o s i t i o n s   of  E x a m p l e  

1  and  2  is  a t   l e a s t   as  good  as  t h e   p e r f o r m a n c e   o f  

c o m p o s i t i o n   B,  w i t h   c o m p o s i t i o n   A  as  a  r e f e r e n c e .  
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: l a i m s  

1.  A  h o m o g e n e o u s   c o n c e n t r a t e d   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   c o n t a i n i n g   l e s s   t h a n   50%  by  w e i g h t   of  w a t e r ,   a n d  

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

c o n v e n t i o n a l   a d d i t i v e s ,   c h a r a c t e r i z e d   in  t h a t .  

(a)  t he   b i n a r y   a n i o n i c   s u r f a c t a n t   s y s t e m   r e p r e s e n t s   f r o m  

12%  to  50%  by  w e i g h t   of  t h e   c o m p o s i t i o n :  

(b)  t h e   a n i o n i c   s u r f a c t a n t   s y s t e m   is  r e p r e s e n t e d   by  a 

m i x t u r e   o f  

(1)  an  a l k ( e n ) y l   s u c c i n a t e   h a v i n g   t he   f o r m u l a  

R2 
I 

R  CH  CH  COOH 
1  i 

COOH 

w h e r e i n   Rx  is  an  a l k ( e n ) y l   r a d i c a l ,   h a v i n g   f rom  10  to  20  

C - a t o m s .   and  R2  is  h y d r o g e n   or  C1~C4  a l k y l :   a n d  

(2)  a  s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   h a v i n g   a 

c r i t i c a l   m i c e l l e   c o n c e n t r a t i o n   in  t he   r a n g e   o f  

f rom  10~3  to  10"5  m o l e / 1 :  

t he   w e i g h t   r a t i o   of  s u l f o n a t e   to  s u c c i n a t e   b e i n g   in  t h e  

r a n g e   f rom  2:1   to  1 : 4 .  

2.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1  w h e r e i n  

t he   s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   is  s e l e c t e d   f rom  l i n e a r  

a l k y l   x y l e n e   s u l f o n a t e s   c o n t a i n i n g   f rom  13  to  17  c a r b o n  

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

c o n t a i n i n g   f rom  13  to  17  c a r b o n   a t o m s   in  t he   a l k y l   g r o u p ,  

and  d i a l k y l   s u l f   o s u c c i n a t e s   h a v i n g   f rom  9  to  12  c a r b o n   a t o m s  

in  e a c h   a l k y l   g r o u p ,   and  m i x t u r e s   t h e r e o f .  
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3.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   2  w h e r e i n  

the   s u l f o n a t e d   s u r f a c e - a c t i v e   a g e n t   is   s e l e c t e d   f r o m  

C._  1C  l i n e a r   o r t h o   x y l e n e   s u l f o n a t e s   and  d i - C   a l k y l  

s u l f o s u c c i n a t e s .  

4.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1  w h e r e i n  

the   b i n a r y   a n i o n i c   s u r f a c t a n t   s y s t e m   r e p r e s e n t s   f rom  15%  t o  

35%  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 .  

5.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1  w h i c h   i n  

a d d i t i o n   c o n t a i n s   f rom  3%  to  35%  by  w e i g h t   of  a  n o n i o n i c  

s u r f a c t a n t   . 

6.  The  c o m p o s i t i o n   in  a  

a d d i t i o n   c o n t a i n s   f rom  1%  t o  

h a v i n g   f rom  10  to  18  c a r b o n  

c c o r d a n c e   w i t h   C l a i m   1  w h i c h   i n  

8%  by  w e i g h t   of  a  f a t t y   a c i d  

a toms   in  t h e   a l k y l   c h a i n .  

7.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   1  w h e r e i n  

t he   a l k e n y l   s u c c i n a t e   has   f rom  12  to  16  c a r b o n   a t oms   in  t h e  

a l k e n y l   m o i e t y   and  R2  is   h y d r o g e n .  

8.  The  c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   C l a i m   6  w h e r e i n  

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

5 4 5 0 E  
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