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T h i s   i n v e n t i o n   c o n c e r n s   c o m p o s i t i o n s   f o r  

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

and  s o f t   g o o d s   s u c h   as  t e x t i l e s   b o t h   fo r   c o m m e r c i a l  

and  home  u s e .  

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

l i q u i d   w a t e r - b a s e d   c l e a n i n g   c o m p o s i t i o n s   such   a s  

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

l i q u i d s   and  h a r d   s u r f a c e   c l e a n e r s ,   b u t   t he   s a m e  

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

fo r   e x a m p l e   in  p o w d e r   f o r m .  

P r i o r   to  t h i s   i n v e n t i o n   v a r i o u s   s u g g e s t i o n s  

have   been   made  f o r   o b t a i n i n g   s y n e r g i s t i c   d e t e r g e n c y  

b e t w e e n   one  a m p h o t e r i c   and  one  or  more  n o n i o n i c  

s u r f a c t a n t s .   To  my  s u r p r i s e   I  h a v e   f o u n d   c o n s i d e r a b l e  

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

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

c h a r a c t e r i s t i c s   by  u s i n g   more  t h a n   one  p r i n c i p a l  

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

one  n o n - i o n i c   s u r f a c t a n t .  

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

( p r e f e r a b l y   in  l i q u i d   w a t e r - b a s e d   form)   w h i c h   c o m p r i s e s  

a t   l e a s t   two  a m p h o t e r i c   s u r f a c t a n t s   and  a t   l e a s t  

one  n o n - i o n i c   s u r f a c t a n t .  

T h e s e   c o m p o s i t i o n s   o f f e r   many  a d v a n t a g e s  

i n c l u d i n g   p a r t i c u l a r :  

a)  I m p r o v e d   d e t e r g e n c y   a t   low  c o n c e n t r a t i o n s  

and  low  c o s t  

b)  Ve ry   w i d e   a p p l i c a b i l i t y   to  v a r i o u s   c l e a n i n g  

u s e s  

c)  O u t s t a n d i n g   d e t e r g e n c y   a t   low  t e m p e r a t u r e s  
w i t h   c o n s e q u e n t   e n e r g y   s a v i n g  

d)  A b i l i t y   to  p r o d u c e   h i g h l y   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   even   in  t he   p r e s e n c e  
of  a l k a l i n e   b u i l d e r  



Wide  c o m p a t i b i l i t y   of  t he   d e t e r g e n t   s y s t e m  
w i t h   many  t y p e s   of  a d d i t i v e s   n o r m a l l y   u s e d  

in  d e t e r g e n t   c o m p o s i t i o n s   to  c o n f e r   s p e c i f i c  

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

D e p e n d i n g   on  t he   i n t e n d e d   u s e ,   t h e   c o m p o s i t i o n s  

may  a l s o   c o n t a i n   a d d i t i v e s   c o n v e n t i o n a l l y   i n c l u d e d  

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

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

to  add  b a c t e r i c i d a l   p r o p e r t i e s ,   to   b o o s t   foam  o r  

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

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

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

such   as   s u r f a c t a n t   c o m p a t i b i l i t y   and  s t a b i l i t y  

of  t h e   f o r m u l a t i o n .   O t h e r   a d d i t i v e s   may  i n c l u d e  

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

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

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

d y e s   and  p e r f u m e s .  

The  a m p h o t e r i c   s u r f a c t a n t s   may  be  of   t h e  

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

w h e r e   R  i s   a  C 8 - 2 0   h y d r o c a r b y l   g r o u p ,   o p t i o n a l l y  

s u b s t i t u t e d ;  
R   i s   H  or  C1-6   a l k y l ;  

B  i s   H,  a l k y l   or  s u b s t i t u t e d   a l k y l ,   or  a  

g r o u p   Q  as   d e f i n e d   b e l o w ;  

Q  i s   an  a n i o n i c   m o i e t y ;  

x  i s   2  to   6 ;  

y  i s   0  to   5 ;  

z  to   0  or  1;  a n d  

n  i s   0  o r  1   (z  b e i n g   0  when  n  is  1 ) .  

The  c o m p o s i t i o n s   g e n e r a l l y   c o n t a i n   one  o r  

more  ( f i r s t )   a m p h o t e r i c   s u r f a c t a n t ( s )   in  w h i c h  

z  is   0  and  p r e f e r a b l y   one  or  more   ( s e c o n d )   a m p h o t e r i c  

s u r f a c t a n t ( s )   in  w h i c h   z  is   1 .  



In  t h e s e   c o m p o u n d s ,   R  may  f o r   e x a m p l e   b e  

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

a  or  c y c l o a l k y l - a l k y l   ( e . g .   c y c l o h e x y l - a l k y l )   g r o u p ;  
an  a r a l k y l   or  a r a l k e n y l   g r o u p   in  wh ich   the   a l k y l  

or  a l k e n y l   p o r t i o n   c o n t a i n s   a t   l e a s t   6  c a r b o n   a t o m s ;  

or  the   h y d r o c a r b y l   p o r t i o n   of  a  r e s i n i c   a c i d   c o n t a i n i n g  

a t   l e a s t   two  f u s e d   r i n g s ,   e . g .   as  in  the   t r i c y c l i c  

p i n e   r e s i n   a c i d s   such   as  a b i e t i c   a c i d .  

R  i s   p r e f e r a b l y   a  C 1 0 - 1 6   a l k y l   g r o u p ,   e . g .  
a  C12  g r o u p   and  an  e x a m p l e   of  a  b r a n c h e d   c h a i n  

g r o u p   is   C 1 6 H 3 3 C H ( C H 3 ) - .   The  a l i p h a t i c   p o r t i o n  

of  R  may  fo r   e x a m p l e   be  t he   h y d r o c a r b y l   p o r t i o n  

of  l a u r i c   or  c o c o n u t   f a t t y   a c i d ,   b o t h   of  w h i c h  

c o n t a i n   h i g h   p o r t i o n   of  C12  c o n s t i t u e n t s .   An  e x a m p l e  

of  an  u n s a t u r a t e d   R  g r o u p   is  o l e y l .   R  may  f o r  

e x a m p l e   be  s u b s t i t u t e d   by  h y d r o x y ,   as  in  h y d r o x y s t e a r y l ,  

or  by  -COOH  ( e . g .   a t   t he   2-  p o s i t i o n ) .  

In  mos t   s u r f a c t a n t s   of  t h e   f o r m u l a ( l )   t y p e ,  

n  is  0 .  
R1  is   u s u a l l y   a  h y d r o g e n   a t o m ,   bu t   may  b e  

an  a l k y l   g r o u p   such   as  m e t h y l .  

When  B  is  an  a l k y l   g r o u p ,   i t   may  have   1  6 ,  

p r e f e r a b l y   2  -   4,  c a r b o n   a t o m s ,   and  is  p r e f e r a b l y  

a  s t r a i g h t   c h a i n   g r o u p .   E x a m p l e s   of  such   g r o u p s  

a r e   m e t h y l   and  e t h y l .   The  a l k y l   g r o u p   may  be  s u b s t i t u t e d ,  

fo r   e x a m p l e   by  h y d r o x y ,   as  2 - h y d r o x y e t h y l ,   or  b y  

a m i n o .  

The  g r o u p   Q  may  f o r   e x a m p l e   be  of  t he   f o r m u l a  
-R2COOM  whe re   R 2  is   a  C1-6  a l k y l e n e   g r o u p   ( s u c h  

as  m e t h y l e n e   or  e t h y l e n e )   and  M  is   h y d r o g e n   o r  

an  a l k a l i   m e t a l ,   a l k a l i n e   e a r t h   m e t a l ,   ammonium 

or  s u b s t i t u t e d   ammonium  ion  ( e . g .   m o n o - ,   d i -   o r  

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

and  R 2  i s   p r e f e r a b l y   m e t h y l e n e .  

For  the   p u r p o s e s   of  t h i s   i n v e n t i o n ,   and  b e c a u s e  

of  the   c h a n g e   of  i o n i c   p r o p e r t i e s   w i t h   pH  s h o w n  

by  a m p h o t e r i c   s u r f a c t a n t s ,   t he   f r e e   -COOH  g r o u p  



is   c o n s i d e r e d   e q u i v a l e n t   to  -COONa  or  -COOK  a n d  

ammonium  on  a m i n e   or  o t h e r   c a r b o x y l i c   a c i d   s a l t s .  

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

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

(1)  w h e r e   R  i s   a  C 8 - 2 0   h y d r o c a r b y l   g r o u p   d e r i v e d  

f r o m   c o c o   or  t a l l o w   f a t t y   a c i d s ;  
R1  is   H ,  

B  i s   H  or  Q  as  d e f i n e d   b e l o w  

Q  i s   an  a n i o n i c   m o i e t y ,   p r e f e r a b l y   CH2COONa  o r  

- 2CH2CH2COONa ,  
x  i s   2  to   4 ,  

y  i s   0  to   4 ,  

z  i s   0,  a n d  

n  i s   0 ;  

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

of   f o r m u l a   (I)   w h e r e :  

R  i s   a  C 8 - 2 0   h y d r o c a r b y l   g r o u p   d e r i v e d   f rom  c o c o ,  

o l e i c   or  t a l l   o i l   f a t t y   a c i d ,  
R1  i s   H ,  

B  i s   H,  h y d r o x y e t h y l   or  a  g r o u p   Q  as  d e f i n e d   b e l o w ,  

Q  i s   an  a n i o n i c   m o e i t y ,   p r e f e r a b l y   CH2COONa  o r  

CH2CH2COONa, 
x  i s   2 ,  

y  i s   1 ,  

z  i s   1,  a n d  

n  i s   0 .  

C o m m e r c i a l l y   a v a i l a b l e   e x a m p l e s   of  t he   f i r s t  

a m p h o t e r i c   s u r f a c t a n t   i n c l u d e   D e r i p h a t   151,   D e r i p h a t -  

1 5 4 ,   and  t h e   f u l l   s o d i u m   s a l t s   of  D e r i p h a t   1 5 1 C ,  

D e r i p h a t   161C,   Amphoram  C P l ,   D i a m p h o r a m   CP1,  T r i a m p h o r a m  

C P l ,   and  P o l y a m p h o r a m   CP1  and  A m p h o l a k   QTE  ( D e r i p h a t s  

a v a i l a b l e   f rom  H e n k e l ,   Amphorams  f rom  Ceca  a n d  

A m p h o l a k   QTE  f rom  A m p h o t e r i c s   I n t e r n a t i o n a l   L t d . ) .  

C o m m e r c i a l l y   a v a i l a b l e   e x a m p l e s   of  t he   s e c o n d  

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

as  c o c o a m p h o g l y c i n a t e   or  c o c o a m p h o p r o p i o n a t e   ( a n d  

s i m i l a r   p r o d u c t s   made  from  the   o t h e r   f a t t y   a c i d s  

l i s t e d ) ,   or  c o c a m p h o c a r b o x y g l y c i n a t e   or  c o c o a m p h o c a r b o x y -  



p r o p i o n a t e   (and  s i m i l a r   p r o d u c t s   made  f rom  t h e  

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

CM,  C2M  or  C2MSF.  

In  g e n e r a l   t he   r e l a t i v e   ( w e i g h t )   c o n c e n t r a t i o n s  

of  t he   two  a m p h o t e r i c   s u r f a c t a n t s   u s e d   is   f r o m  

9 0 : 1 0   to   1 0 : 9 0 ,   p r e f e r a b l y   3 :1   to   2 :1   ( f i r s t   a m p h o t e r i c :  

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

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

e t h y l e n e   o x i d e   or  p r o p y l e n e   o x i d e / e t h y l e n e   o x i d e  

a d d u c t s   of  a l k y l p h e n o l s   ( e . g .   n o n y l p h e n o l )   or  l o n g  

c h a i n   a l c o h o l s   or  a l k y l a m i n e s   ( e . g .   C 1 2 - 1 4   a l c o h o l s  

or  C 1 2 - 1 8   a l k y l a m i n e s ) .   The  w e i g h t   r a t i o   of  t h e  

p r i n c i p a l   a m p h o t e r i c   s u r f a c t a n t s   to   t he   n o n - i o n i c  

s u r f a c t a n t ( s )   is   g e n e r a l l y   f rom  1 0 : 1   to  1 : 2 ,   p r e f e r a b l y  
f rom  2 . 5 : 1   to   1 . 5 : 1   ( e . g .   a b o u t   2 : 1 ) .  

The  n o n - i o n i c   s u r f a c t a n t   may  f o r   e x a m p l e  

be  a  n o n y l p h e n o l - e t h y l e n e   o x i d e   a d d u c t   c o n t a i n i n g  
6  -12  m o l e s   e t h y l e n e   o x i d e ,  a   C 1 2 - 1 4   a l c o h o l - e t h y l e n e  
o x i d e   a d d u c t   c o n t a i n i n g   7  -   10  m o l e s   e t h y l e n e   o x i d e ,  

a  C 1 2 - 1 8   a l k y l a m i n e - e t h y l e n e   o x i d e   a d d u c t   c o n t a i n i n g  
7  -   15  m o l e s   e t h y l e n e   o x i d e   or  an  e q u i v a l e n t   e t h y l e n e  

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

When  a  s e c o n d   n o n - i o n i c   s u r f a c t a n t   is   i n c l u d e d ,  

i t   is  may  be  of  t h e   same  g e n e r a l   t y p e   b u t   is   p r e f e r a b l y  

more  l i p o p h i l i c   t h a n   the   main   n o n - i o n i c   s u r f a c t a n t .  

The  s e c o n d   m a t e r i a l   may  fo r   e x a m p l e   be  a  n o n y l p h e n o l -  

e t h y l e n e   o x i d e   a d d u c t   c o n t a i n i n g   4  -   6  m o l e s   e t h y l e n e  

o x i d e ,   a  C 1 2 - 1 4   a l c o h o l - e t h y l e n e   o x i d e   a d d u c t   c o n t a i n i n g  
4  -   6  m o l e s   e t h y l e n e   o x i d e ,   a  C 1 2 - 1 8   a l k y l a m i n e -  

e t h y l e n e   o x i d e   a d d u c t   c o n t a i n i n g   2  -   5  m o l e s   e t h y l e n e  

o x i d e   or  an  e q u i v a l e n t   e t h y l e n e   o x i d e / p r o p y l e n e  
o x i d e   b l o c k   c o p o l y m e r   a d d u c t .   A  s e c o n d   n o n - i o n i c  

s u r f a c t a n t   of  t h i s   k i n d   is  g e n e r a l l y   u s e d   a t   a  
l o w e r   c o n c e n t r a t i o n   t h a n   the   f i r s t ;   f o r   e x a m p l e ,  
t he   w e i g h t   r a t i o   of  the   f i r s t   to  s e c o n d   s u r f a c t a n t s  

may  g e n e r a l l y   be  f rom  1 0 0 : 1   to  6 0 : 4 0   or  7 0 : 3 0   i n  

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



O n e  o f   t he   a d v a n t a g e s   of  t he   i n v e n t i o n   i s  

t h a t   t h e   c h o i c e   of   n o n - i o n i c   s u r f a c t a n t   is   n o t  

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

f o r   e x a m p l e   as   r e g a r d s   t h e   b a l a n c e   of  d e t e r g e n t  

p r o p e r t i e s   and  w a t e r   s o l u b i l i t y   r e q u i r e d   p a r t i c u l a r l y  

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

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

c o n t a i n i n g   a  b u i l d e r .  

The  c o m p o s i t i o n s   may  a l s o   c o n t a i n ,   d e p e n d i n g  

on  t h e   i n t e n d e d   u s e ,   a d d i t i v e s   s u c h   as  b u i l d e r s  

( e . g .   s o d i u m   m e t a s i l i c a t e   ( a n h y d r o u s   or  p e n t a h y d r a t e ) ,  

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

a c e t i c   a c i d ) ,   c h e l a t i n g   or  s e q u e s t e r i n g   a g e n t s  

( e . g .   t r i s o d i u m   n i t r i l o t r i a c e t i c   a c i d ,   t e t r a s o d i u m  

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

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

( e . g .   g l y c o l e t h e r s   s u c h   as  b u t y l   g l y c o l   e t h e r ,  

b u t y l   c e l l o s o l v e ) ,   f a b r i c   c o n d i t i o n e r s   ( e . g .   q u a t e r n a r y  
ammonium  s a l t s ,   s u c h   as  a  d i - f a t t y   ( u s u a l l y   t a l l o w )  

d i m e t h y l a m m o n i u m   c h l o r i d e   ( e . g .   A r q u a d   2  HT)  o r  

a  d i - f a t t y   ( u s u a l l y   t a l l o w )   i m i d a z o l i n e   m e t h o s u l p h a t e  

or  e t h o s u l p h a t e   q u a t e r n a r y   s a l t   ( e . g .   Ammonyx  4 0 8 0  

( M i l l m a s t e r - O n y x ) ,   I m i s o f t   75  (M  &  S  C h e m i c a l s )  

&  A m p h o l a k   TO  ( A m p h o t e r i c s   I n t e r n a t i o n a l ) ) ,   f o a m  

b o o s t e r s   ( s u c h   as   a l k y l   b e t a i n e s   or  amine   o x i d e s ,  

e . g .   E m i g e n   BB  &  BT,  Aromox  DMDC  (Akzo)  and  E m p i g e n  

OB  ( A l b r i g h t   &  W i l s o n ) ,   Ammonyx  LO  and  CDO  ( M i l l m a s t e r -  

O n y x ) ) ,   b a c t e r i c i d e s   ( e . g .   a  b a c t e r i c i d a l   s u r f a c t a n t  

s u c h   as   a  b e n z a l k o n i u m   c h l o r i d e   ( e . g .   I m i q u a t   BKC) 

or  BTC  2 1 2 5 ) ,   o p t i c a l   b r i g h t e n e r s   ( e . g .   T i n o p a l  

CBS-X  &  T i n o p a l   5BMS-X  ( C i b a ) ) ,   d y e s   and  p e r f u m e s .  

The  q u a n t i t y   of  s u c h   a d d i t i v e s   u s e d   w i l l  

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

of  t h e   p a r t i c u l a r   a d d i t i v e .   In  g e n e r a l   h o w e v e r  

l i q u i d   s y s t e m s   may  c o n t a i n   ] -40%  of  a  b u i l d e r ,  

1-20%  c h e l a t i n g   a g e n t ,   1-10%  s o l v e n t ,   1-5%  f a b r i c  

c o n d i t i o n e r ,   1-5%  foam  b o o s t e r ,   1-5%  b a c t e r i c i d e ,  

0 . 1 - 1 %   o p t i c a l   b r i g h t e n e r   and  0 . 1 - 1 %   d y e s   and  / o r  



p e r f u m e s   ( p e r c e n t a g e s   h e r e i n   a r e   by  w e i g h t   u n l e s s  

o t h e r w i s e   s t a t e d ) .  

L i q u i d   c o m p o s i t i o n s   w h i c h   do  no t   c o n t a i n  

a  b u i l d e r   may  fo r   e x a m p l e   c o n t a i n   up  to  50  %  o f  

the   p r i n c i p a l   a m p h o t e r i c   s u r f a c t a n t s   and  up  t o  

25  %  n o n - i o n i c   s u r f a c t a n t s ,   e . g .   up  to  40%  f i r s t  

a m p h o t e r i c   s u r f a c t a n t ,   up  to   10%  s e c o n d   a m p h o t e r i c  

s u r f a c t a n t ,   up  to   20%  f i r s t   n o n - i o n i c   s u r f a c t a n t  

and  up  to   5%  s e c o n d   n o n - i o n i c   s u r f a c t a n t .  

( P e r c e n t a g e s   g i v e n   h e r e i n   f o r   t h e   a m p h o t e r i c  

and  n o n - i o n i c   s u r f a c t a n t s   a r e   on  t h e   b a s i s   of  30% 

a c t i v e   f o r   t h e   a m p h o t e r i c s   and  100%  a c t i v e   f o r  

the   n o n - i o n i c s ;   ' a c t i v e '   r e f e r s   to   c o n c e n t r a t i o n  

r e l a t i v e   to  t h e   u n d i l u t e d   m a t e r i a l ) .  

L i q u i d s   d e t e r g e n t s   of  t h e   i n v e n t i o n   may  f o r  

e x a m p l e   h a v e   t h e   f o l l o w i n g   c o m p o s i t i o n s :  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   o v e r a l l   c o m p o s i t i o n s  

can  be  v a r i e d   w i d e l y   w i t h i n   t h e   a b o v e   r a n g e s .  
The  p r e f e r r e d   c o n c e n t r a t i o n   r a n g e s   r e f e r   to  c o m p o s i t i o n s  

of  c o n v e n t i o n a l   d i l u t i o n ,   b u t   one  of  the   a d v a n t a g e s  

of  t he   i n v e n t i o n   is   t h a t   i t   o f f e r s   t he   p o s s i b i l i t y  

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

may  fo r   e x a m p l e   c o n t a i n   up  to  35%  ( e . g .   2 0 - 3 5 % )  

of  t he   b u i l d e r   ( e . g .   s o d i u m   m e t a s i l i c a t e ) ,   up  t o  

90%  ( e . g .   10 -50%)   of  the   two  p r i n c i p a l   a m p h o t e r i c  



c o n s i s t a n t s   ( e . g .   9-40%  of  the  f i r s t   t y p e   and  1 -  

15%  of  t he   s e c o n d   t y p e )   and  up  to  15%  ( e . g .   3 - 1 5 % )  

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

a r e  

Hard  s u r f a c e   c l e a n e r s   of  t he   i n v e n t i o n   may  

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

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

E x a m p l e   1 

A  h a r d   s u r f a c e   c l e a n e r   was  made  u s i n g   4% 

of  t h e   f i r s t   t y p e   o f   a m p h o t e r i c   (Ampolak   Y C E ) ,  

2%  of   t h e   s e c o n d   t y p e   of   a m p h o t e r i c   ( e . g .   c o c o a m p h o -  

g l y c i n a t e )   t o g e t h e r   w i t h   2%  n o n y l   p h e n o l   9  m o l e  

e t h o x y l a t e   and  1%  n o n y l   p h e n o l   5 .5   mole   e t h o x y l a t e .  

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

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

or  t e t r a   p o t a s s i u m   p y r o p h o s p h a t e   (10%)  g a v e   e x c e l l e n t  

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

to   i n c o r p o r a t e   a  b a c t e r i c i d e   of  t he   ' b e n z a l k o n i u m  

c h l o r i d e '   t y p e   (3%)  as  w e l l   as  a  s o l v e n t   such   a s  



b u t y l   g l y c o l   e t h e r   (3%).  H i g h e r   c o n c e n t r a t i o n s  

of  t h e   same  t y p e   of  f o r m u l a t i o n   were   e a s i l y   p o s s i b l e  

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

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

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

3-5%  of  amine   o x i d e   and  a b o u t   2%  NaCl  w a s  

a l s o   f o u n d   u s e f u l   to  i n c r e a s e   t he   v i s c o s i t y   o f  

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

F u r t h e r m o r e ,   such   p r o d u c t s   a r e   n o r m a l l y   b a s e d  

on  a n i o n i c   and  n o n i o n i c   s u r f a c t a n t s   w h e r e   i n c l u s i o n  

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

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

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

by  t h e   l e v e l   of  s u r f a c t a n t   (and  v i c e   v e r s a ) .   I n  

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

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

to   c o n f e r   s t a b i l i t y .  

E x a m p l e   2 

A  l i q u i d   l a u n d r y   d e t e r g e n t   was  p r e p a r e d   u s i n g ,  

as  b a s e   s u r f a c t a n t   c o m p o s i t i o n ,   16%  of  t h e   f i r s t  

t y p e   of  a m p h o t e r i c   and  4%  of  t he   s e c o n d   t y p e   o f  

a m p h o t e r i c   (as  in  E x a m p l e   1)  t o g e t h e r   w i t h   8%  n o n y l  

p h e n o l   9  mole   e t h o x y l a t e   and  2%  n o n y l   p h e n o l   5 . 5  

mo le   e t h o x y l a t e .   T h i s   was  f o r m u l a t e d   w i t h   15% 

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

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

b r i g h t e n e r s   ( 0 . 4 % ) ,   dye  and  p e r f u m e .  

W a s h i n g   a t   30°C,   or  even   20°C,   g a v e   s u p e r i o r  

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

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

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

d e t e r g e n t s ,   b o t h   as  r e g a r d s   d e t e r g e n c y   and  w h i t e n i n g .  

F u r t h e r m o r e ,   b e c a u s e   of  the   c o m p a t i b i l i t y   of  t h e  

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

i t   was  f o u n d   p o s s i b l e   to  i n c l u d e   e a s i l y   a  c a t i o n i c  

b a c t e r i c i d e   of  the   t y p e   m e n t i o n e d   a b o v e   and  a l s o  

a  c a t i o n i c   f a b r i c   c o n d i t i o n i n g   p r o d u c t   (3%  A m p h o l a k  

TQ,  d e s c r i b e d   as  a  d i - f a t t y   i m i d a z o l i n e   q u a t e r n a r y ) .  



S i n c e   t h e   a m p h o t e r i c   s u r f a c t a n t s   u s e d   w e r e  
c a l c u l a t e d   t o   be  30%  a c t i v e ,   t h e   n e t   a c t i v e   c o n t e n t  

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

one   q u a r t e r   of   t h e   a c t i v e   c o n t e n t   of  t h e   c o m p a r a t i v e  

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

when  u s e d   a t   o n l y   h a l f   t he   d o s a g e   l e v e l   of   t h e  

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

I t   was  a l s o   f o u n d   p o s s i b l e   to   p r e p a r e   t h e  

c o m p o s i t i o n s   o f   E x a m p l e   2  in  more   c o n c e n t r a t e d  

f o r m ,   c o n t a i n i n g   f o r   e x a m p l e   up  t o   and  o v e r   t w i c e  

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

F u r t h e r m o r e ,   i t   is   w e l l   known  t h a t   c o n v e n t i o n a l  

l i q u i d   l a u n d r y   d e t e r g e n t s   of   a b o u t   40%  a c t i v e   s u r f a c t a n t  

c o n t e n t   and  a b o v e   r e q u i r e   t h e   a d d i t i o n   of   s o l u b i l i s e r  

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

of   a l k a l i n e   b u i l d e r   to   s u c h   a  s y s t e m   is   v i r t u a l l y  

i m p o s s i b l e   w i t h o u t   t o t a l   l o s s   of   s t a b i l i t y .   T h e  

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

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

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

was  e a s i l y   i n c l u d e d .  

By  u s e   of   c o m b i n a t i o n s   of   two  t y p e s   of  a m p h o t e r i c  

s u r f a c t a n t   t o g e t h e r   w i t h   one  or  more   n o n i o n i c   s u r f a c t a n t s  

i t   was  f o u n d   p o s s i b l e   to   o b t a i n   e x c e l l e n t   d e t e r g e n c y  

e v e n   a t   low  t e m p e r a t u r e   c o u p l e d   w i t h   e a s e   of   i n c o r p o r a t i o n  
i n t o   a l k a l i n e   ' b u i l t '   p r o d u c t s   and  w i t h   g r e a t e r  

f l e x i b i l i t y   r e g a r d i n g   t he   p o s s i b l e   i n c o r p o r a t i o n  
of   u s e f u l   c a t i o n i c   a d d i t i v e s .   Not   o n l y   d o e s   t h i s  

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

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

h y d r o t r o p e s .   Such  is  t he   e a s e   of  f o r m u l a t i o n   w i t h  

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

c o n c e n t r a t e d   p r o d u c t s   or  c o m b i n a t i o n s   of   p r o d u c t s ,  

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

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

n e e d e d   in  s u c h   p r o d u c t s   and  t h u s   o f f e r i n g   c h e a p e r  

p a c k a g i n g   c o s t s ,   and  o f f e r i n g   e n e r g y   s a v i n g   b y  

p o s s i b l e   u se   a t   l o w e r   t e m p e r a t u r e s .  



1.  A  c l e a n i n g   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 t  

l e a s t   two  a m p h o t e r i c   s u r f a c t a n t s   and  at   l e a s t   o n e  

n o n - i o n i c   surfactant the former being of  t h e   t y p e   h a v i n g   t h e   g e n e r a l  

f o r m u l a   ( I )  

w h e r e   R  is  a  C8-20  h y d r o c a r b y l   g r o u p ,   o p t i o n a l l y  

s u b s t i t u t e d ;  
R1  is  H  or  C1-6  a l k y l ;  

B  is  H,  a l k y l   or  s u b s t i t u t e d  a l k y l ,   or  a  

g r o u p   Q  as  d e f i n e d   b e l o w ;  

Q  is  an  a n i o n i c   m o i e t y ;  

x  is  2  to  6 ;  

y  is  0  to  5 ;  

z  to  0  or  1;  a n d  

n  is  0  or  1  (z  b e i n g   0  when  n  is  1 ) ;  

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   a  f i r s t   a m p h o t e r i c  

s u r f a c t a n t   as  d e f i n e d   a b o v e   in  w h i c h   z  is   0 .  

2.  A  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  w h i c h  

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

z  is  0  and  a  s e c o n d   in  w h i c h   z  is   1 .  

3.  A  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  w h i c h  

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

(1)  w h e r e   R  is  a  C8-20   h y d r o c a r b y l   g r o u p   d e r i v e d  

f rom  c o c o   or  t a l l o w   f a t t y   a c i d s ;  
R1  is   H ,  

B  is   H  or  Q  as  d e f i n e d   b e l o w  

.Q  is   -CH2COONa  or  -CH2CH2COONa,  
x  is  2  to  4 ,  

y  is   0  to  4 ,  

z  is  0,  a n d  

n  is  0 ;  

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

of   f o r m u l a   (I)  w h e r e :  



R  is   a  C 8 - 2 0   h y d r o c a r b y l   g r o u p   d e r i v e d   f rom  c o c o ,  

o l e i c   or   t a l l   o i l   f a t t y   a c i d ,  
R1  is   H ,  

B  i s   H,  h y d r o x y e t h y l   or  a  g r o u p   Q  as  d e f i n e d   b e l o w ,  

Q  is   -CH2COONa  or   CH2CH2COONa, 
x  i s   2 ,  

y  is   1 ,  

z  i s   1,  a n d  

n  i s   0 .  

4.  A  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  w h i c h  

c o n t a i n s   two  n o n - i o n i c   s u r f a c t a n t s ,   t he   s e c o n d  

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

i s   p r e s e n t   a t   a  l o w e r   c o n c e n t r a t i o n   t h a n   t h e   f i r s t .  

5.  A  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  in  w h i c h  

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

to   t h e   s e c o n d   a m p h o t e r i c   s u r f a c t a n t   i s   f rom  3 : 1  

to   2 :1   and  t h e   w e i g h t   r a t i o   of  t h e   f i r s t   and  s e c o n d  

a m p h o t e r i c   s u r f a c t a n t s   to   t h e   n o n - i o n i c   s u r f a c t a n t ( s )  

i s   f rom  2 . 5 : 1   t o   1 . 5 : 1 .  

6.  A  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  w h i c h  

c o n t a i n s   one   or   m o r e   b u i l d e r s ,   c h e l a t i n g   or  s e q u e s t e r i n g  

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

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

as  a d d i t i v e s .  

7.  A  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  in  t h e  

fo rm  of  a  l i q u i d   w a t e r - b a s e d   c o m p o s i t i o n .  

8.  A  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  in  t h e  

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

A  or  B  b e l o w ,   by  w e i g h t :  



9.  A  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  in  t h e  

form  of  a  h i g h l y   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 n t a i n i n g   10-50%  of  t he   f i r s t   and  s e c o n d   a m p h o t e r i c  

s u r f a c t a n t s ,   3-15%  of  t he   n o n - i o n i c   s u r f a c t a n t ( s )  

and  20-35%  of  t he   b u i l d e r ,   by  w e i g h t .  

10.  A  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  in  t h e  

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

A  or  B  b e l o w ,   by  w e i g h t  
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