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54)  Detergent  additives  and  detergent  compositions  containing  them. 
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(57)  A  ternary  builder  system  for  detergent  compositions 
comprises  25  to  97%  by  weight  of  an  aluminosilicate 
cation-exchange  material  such  as  Zeolite  A  and  3  to  75%  by 
weight,  in  total,  of 

(  i)  a  soap  containing  at  least  60%  by  weight  of 
saturated  material,  and 

(ii)  nitrilotriacetic  acid  or  a  water-soluble  salt  thereof,  at 
a  (i):(ii)  ratio  of  10:1  to  1:10,  the  proportion  of  soap  in  the 
ternary  mix  being  at  least  12%.  The  builder  mix  is  advan- 
tageously  used  in  detergent  compositions  containing  less 
than  10%  inorganic  phosphate,  and  gives  good  results  in 
zero-phosphate  compositions. 
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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   to   a d d i t i v e s   f o r  

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

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

r e l a t e s   more   p a r t i c u l a r l y   to   s u b s t a n t i a l l y   p h o s p h a t e - f r e e  

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

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

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

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

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

e n v i r o n m e n t a l   p r o b l e m s   in  w a s t e   w a t e r s .   T h e r e   i s   t h e r e f o r e  

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

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

W a t e r - i n s o l u b l e   a l u m i n o s i l i c a t e   ion   e x c h a n g e   m a t e r i a l s  

h a v e   b e e n   s u g g e s t e d   as  a l t e r n a t i v e   b u i l d e r s   to   p h o s p h a t e s ;  

s e e ,   f o r   e x a m p l e ,   GB  1 , 4 7 3 , 2 0 1   and  GB  1 , 4 7 3 , 2 0 2   ( H e n k e l ) .  

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

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



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

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

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

s u p p l e m e n t a r y   w a t e r - s o l u b l e   b u i l d e r s   s h o u l d   be  u s e d   i n  

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

d e t e r g e n c y   to   an  a c c e p t a b l e   l e v e l .   T h e s e   s u p p l e m e n t a r y  

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

s e q u e s t r a n t   b u i l d e r s   in  t h e i r   own  r i g h t ,   f o r   e x a m p l e ,  

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

p o l y - @ - h y d r o x y a c r y l a t e s .   H i g h   l e v e l s   of  t h e s e   m a t e r i a l s  

a r e ,   h o w e v e r ,   n o t   g e n e r a l l y   d e s i r a b l e   in  d e t e r g e n t  

c o m p o s i t i o n s   f o r   c o s t   or   e n v i r o n m e n t a l   r e a s o n s .  

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

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

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

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

t r i a c e t i c   a c i d   or  a  s a l t   t h e r e o f )   and  a  s p e c i f i c   o r g a n i c  

p r e c i p i t a n t   b u i l d e r   (a  d e f i n e d   s o a p   or   s o a p   b l e n d ) .   T h e  

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

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

h a v e   b e e n   e x p e c t e d   f rom  c o n s i d e r a t i o n   of  t h e   r e s u l t s  

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

s e q u e s t r a n t   and  a l u m i n o s i l i c a t e / p r e c i p i t a n t   s y s t e m s ,   s o  

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

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

I t   i s   known  t h a t   t he   d e t e r g e n c y   b u i l d e r   p r o p e r t i e s   o f  

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

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

T h i s   e f f e c t   h a s   b e e n   e x p l a i n e d   in  t e r m s   of  t he   s o - c a l l e d  

" c a r r i e r   m o l e c u l e   m o d e l " :   s e e ,   f o r   e x a m p l e ,   P  B e r t h ,  

J .   Am.  O i l   C h e m i s t s '   S o c . ,   5 5  ,   5 2 - 5 3   ( 1 9 7 8 ) .   T h e  

c o m p l e x i n g   a g e n t   is  a b l e   to   t a k e   up  p o l v a l e n t   w a t e r  

h a r d n e s s   i o n s   ( n o t a b l y   C a 2 + ,   b u t   a l s o   Mg2+)  f rom  s o l i d  

s u r f a c e s   ( s u c h   as  t h e   s u r f a c e   of   a  t e x t i l e   f i b r e )   and  p a s s  



them  on  to   t h e   a l u m i n o s i l i c a t e   i o n - e x c h a n g e r   a f t e r  

t r a n s p o r t   t h r o u g h   the   a q u e o u s   m e d i u m .   The  c o m p l e x i n g   a g e n t  

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

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

I t   is   n o t   e a s y   to  e n v i s a g e   a  s i m i l a r   m e c h a n i s m   w i t h  

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

h a r d n e s s   i o n s   f r o m   t h e   wash  l i q u o r   by  the   v i r t u a l l y  

i r r e v e r s i b l e   f o r m a t i o n   of  a  p r e c i p i t a t e   ( i n s o l u b l e   c a l c i u m  

or   m a g n e s i u m   s a l t ) .  

I t   i s   t h u s   u n e x p e c t e d   t h a t   a d d i t i o n   of  a  s o a p   t o  

an  a l u m i n o s i l i c a t e / s e q u e s t r a n t   s y s t e m   g i v e s   a  s u b s t a n t i a l  

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

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

(a)   f r o m   a b o u t   25%  to  a b o u t   97%  by  w e i g h t   of  a  c r y s t a l l i n e  

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

(b)  f r o m   a b o u t   3 %  t o   a b o u t   75%  by  w e i g h t ,   in  t o t a l ,   o f  

( i )   one  or   more  w a t e r - s o l u b l e   s o a p s   of  C 1 0 - C 2 2  

f a t t y   a c i d s ,   a t   l e a s t   60%  by  w e i g h t   of  t h e   t o t a l  

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

( i i )   n i t r i l o t r i a c e t i c   a c i d   or   a  w a t e r - s o l u b l e   s a l t  

t h e r e o f ,  

t h e   w e i g h t   r a t i o   of  ( i )   to  ( i i )   b e i n g   f r o m . 1 : 1 0   to   1 0 : 1 ,  

and  ( i )   b e i n g   p r e s e n t   in  an  a m o u n t   of  a t   l e a s t   12%  b y  

w e i g h t ,   p r e f e r a b l y   a t   l e a s t   15%  by  w e i g h t ,   b a s e d   on  t h e  

t o t a l   w e i g h t   of  (a)   and  ( b ) .  

C o m p o n e n t   ( b ) ( i i )   w i l l   h e r e i n a f t e r   be  r e f e r r e d   to  a s  

NTA. 

Thus   t h e   s u b j e c t   of  t h e   i n v e n t i o n   is  a  t e r n a r y   b u i l d e r  

s y s t e m   c o n s i s t i n g   of  a l u m i n o s i l i c a t e ,   s o a p   and  NTA. 



In   GB  1  498  492  ( H e n k e l )   and  DE  25  39  110  ( H e n k e l )  

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

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

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

in  s m a l l   q u a n t i t i e s .  

EP  38  591  ( P r o c t e r   &  G a m b l e )   d i s c l o s e s   d e t e r g e n t  

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

d e t e r g e n t - a c t i v e   a g e n t s   u s e d   i n c l u d e   s o a p s   of   C 1 6 - C 2 2  

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

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

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

s a i d   t o   a s s i s t   in  k e e p i n g   t h e   u n s a t u r a t e d   s o a p   f r o m   f o r m i n g  

an  i n s o l u b l e   c u r d .   The  u n s a t u r a t e d   s o a p s   a r e   n o t ,  

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

c a l c i u m   f r o m   t h e   wash  l i q u o r   as  an  i n s o l u b l e   c a l c i u m   s o a p .  

The  s o a p   c o m p o s i t i o n s   d i s c l o s e d   in  EP  38  591  may  c o n t a i n  

some  s a t u r a t e d   s o a p ,   b u t   o n l y   a t   low  l e v e l s   so  as  n o t   t o  

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

u n s a t u r a t e d   m a t e r i a l s .  

The  u n s a t u r a t e d   s o a p s   d i s c l o s e d   in  EP  38  591  a r e  

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

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

i n s o l u b l e   in   w a t e r .   The  p r e d o m i n a n t l y   s a t u r a t e d   s o a p s   u s e d  

a c c o r d i n g   to   t h e   i n v e n t o n ,   on  t h e   o t h e r   h a n d ,   h a v e   h i g h l y  

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

l i q u o r   i s   r e m o v e d   in  t he   f o r m   of   i n s o l u b l e   c a l c i u m   s o a p s ;  

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

as  d e t e r g e n t - a c t i v e   a g e n t s .  

The  s o a p s   u s e d   in  t he   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 s i s t   to  an  e x t e n t   of  a t   l e a s t   60%,  p r e f e r a b l y   a t   l e a s t  

80%,  o f   s a t u r a t e d   s o a p s .   A d v a n t a g e o u s l y   100%  s a t u r a t e d  

m a t e r i a l   may  be  u s e d .  



The  s o a p   p r e f e r a b l y   c o n t a i n s   b o t h   l o n g e r - c h a i n   ( C 1 8  

and  a b o v e )   and  s h o r t e r - c h a i n   (C14  and  b e l o w )   m a t e r i a l .  

The  l o n g e r   the   c h a i n ,   t h e   h i g h e r   the   i n s o l u b i l i t y   of  t h e  

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

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

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

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

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

w e i g h t - e f f e c t i v e n e s s .   The  s h o r t e r - c h a i n   s o a p s   a r e  

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

c o n d i t i o n s .  

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

s a l t s )   a l s o   have   b e t t e r   s o l u b i l i t y   t h e n   t h e   l o n g e r - c h a i n  

m a t e r i a l s ,   and  the   p r e s e n c e   of  some  s h o r t - c h a i n   m a t e r i a l  

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

s o l u b i l i t y .  

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

t he   d e t e r g e n t   a d d i t i v e   of  t he   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 t   l e a s t   5%  by  w e i g h t ,   more   p r e f e r a b l y   a t   l e a s t   8%,  o f  

m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C18  and  a b o v e .   I t   may  

a l s o   be  a d v a n t a g e o u s ,   f r om  t he   p o i n t   of  v i e w   of  s o l u b i l i t y ,  

f o r   t h e   s o a p   used   in  t he   d e t e r g e n t   a d d i t i v e   of  t h e  

i n v e n t i o n   to  c o n t a i n   a t   l e a s t   1%,  p r e f e r a b l y   a t   l e a s t   3%, 

of  m a t e r i a l   b e i n g   a  c h a i n   l e n g t h   of  C14  and  b e l o w .  

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

d e t e r g e n t   a d d i t i v e   of  t h e   i n v e n t i o n ,   t he   s o a p   or  m i x t u r e   o f  

s o a p s   c o n t a i n s   a t   l e a s t   60%  by  w e i g h t ,   p r e f e r a b l y   a t   l e a s t  

80%  by  w e i g h t ,   of  m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C18 
and  a b o v e .   I t   is  a l s o   a d v a n t a g e o u s ,   f rom  t h e   p o i n t   of  v i e w  

of  s o l u b i l i t y ,   f o r   the   s o a p   to  c o n t a i n   a t   l e a s t   1%, 

p r e f e r a b l y   a t   l e a s t   3%,  of  m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h  

of  C14  and  b e l o w .   T h i s   is   no t   e s s e n t i a l ,   h o w e v e r ,   f o r  

p r o d u c t s   i n t e n d e d   f o r   use   in  c o n v e n t i o n a l   med ium  o r  



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

i t s e l f   ( t h e   s o d i u m   or   o t h e r   s o l u b l e   s a l t )   i s   n o t   a  p r o b l e m .  

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

(67%  C18  and  a b o v e )   and   h a r d e n e d   r a p e s e e d   ( 9 6 . 5 %   C 1 8  
and  a b o v e ) .  

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

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

s o a p s   c o n t a i n s   a t   l e a s t   60%  by  w e i g h t ,   p r e f e r a b l y   a t   l e a s t  

70%  by  w e i g h t ,   of   m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C 1 4  
and  b e l o w .   I t   p r e f e r a b l y   a l s o   c o n t a i n s   a t   l e a s t   5%,  m o r e  

p r e f e r a b l y   a t   l e a s t   8%,  of   m a t e r i a l   h a v i n g   a  c h a i n   l e n g h   o f  

C18  and  a b o v e .   Such  a  c o m p o s i 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   f o r   l o w e r - t e m p e r a t u r e   w a s h i n g   w h e r e   t h e  

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

good   d e t e r g e n c y   b u i l d i n g .  

E x a m p l e s   of   s u c h   s o a p s   i n c l u d e   c o c o n u t   (82%  C14  a n d  

b e l o w )   and  p a l m   k e r n e l   ( 7 3 . 5 %   C14  and  b e l o w ) .  

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

s o a p s   m e n t i o n e d   a b o v e :  



T h e s e   a r e   of  c o u r s e   o n l y   e x e m p l a r y   of   t h e   many  s o a p s  

and  s o a p   b l e n d s   t h a t   may  be  u s e d   in  t h e   d e t e r g e n t   a d d i t i v e  

of   t h e   i n v e n t i o n .  

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

a  w a t e r - i n s o l u b l e   a l u m i n o s i l i c a t e   c a t i o n   e x c h a n g e   m a t e r i a l .  

T h i s   is   a  c r y s t a l l i n e   or   a m o r p h o u s   m a t e r i a l   h a v i n g   t h e  

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

w h e r e i n   Ca t   is  a  c a t i o n   h a v i n g   v a l e n c y   n  t h a t   i s  

e x c h a n g e a b l e   w i t h   c a l c i u m   ( e . g .   Na+  or   K+);   x  is  a  

n u m b e r   f rom  0 . 7 - 1 . 5 ;   y  is  a  n u m b e r   f r o m   1 . 3 - 4 ;   and  z  i s  



s u c h   t h a t   t h e   b o u n d   w a t e r   c o n t e n t   is   f rom  10%  to  28%  b y  

w e i g h t .  

P r e f e r a b l y   a  c r y s t a l l i n e   m a t e r i a l   is   u s e d   w h i c h   c an   b e  

d e s c r i b e d   by  t h e   u n i t   c e l l   c o n t e n t :  

w h e r e i n   x  and  y  a r e   i n t e g e r s   of   a t   l e a s t   6,  t h e   r a t i o   of  x  

t o   y  b e i n g   in  t h e   r a n g e   of  1 : 1   to   1 : 2 ;   and  z  is   s u c h   t h a t  

t h e   b o u n d   w a t e r   c o n t e n t   is   f r o m   10%  to   28%  by  w e i g h t .  

The  a l u m i n o s i l i c a t e   p r e f e r a b l y   has   a  p a r t i c l e   s i z e   o f  

f r o m   0 . 1   to   100  m i c r o m e t r e s ,   i d e a l l y   b e t w e e n   0 .1   and  1 0  

m i c r o m e t r e s ,   and  an  ion   e x c h a n g e   c a p a c i t y   of  a t   l e a s t   2 0 0  

mg  CACO3  p e r   g r a m   of  a l u m i n o s i l i c a t e   ( a n h y d r o u s   b a s i s ) .  

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

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

f o r m u l a   d e s c r i b e d   by  t he   u n i t   c e l l   c o n t e n t :  

w h e r e i n   z  i s   f r o m   20  to  30,  p r e f e r a b l y   a b o u t   2 7 .  

An  e x a m p l e   o f   t h i s   m a t e r i a l   i s   t h e   c o m m e r c i a l l y  

a v a i l a b l e   p r o d u c t   known  as  Z e o l i t e   t y p e   A,  w h i c h   i s  

t y p i c a l l y :  

and  is  a l s o   d e s c r i b e d   by  t he   u n i t   c e l l   c o n t e n t :  

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

i n v e n t i o n   is   an  o r g a n i c   s e q u e s t r a n t   b u i l d e r ,   n a m e l y ,  
n i t r i l o t r i a c e t i c   a c i d   or  a  w a t e r - s o l u b l e   s a l t   t h e r e o f  



(NTA).   T h i s   c o m p o n e n t   may  be  r e p r e s e n t e d   by  t h e   f o l l o w i n g  

s t r u c t u r a l   f o r m u l a  

w h e r e i n   X  is   h y d r o g e n   or   a  s o l u b i l i z i n g   c a t i o n .   T h e s e  

c o m p o u n d s   may  f u r t h e r   c o n t a i n   C - b o n d e d   s u b s t i t u e n t s   of  a n  

i n e r t   and  i n n o x i o u s   n a t u r e   s u c h   as  a l k y l ,   eg  m e t h y l   o r  

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

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

l i m i t a t i o n   t h a t   s u c h   s u b s t i t u e n t s   be  d e v o i d   of  any  t e n d e n c y  

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

NTA. 

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

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

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

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

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

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

The  s o a p   and  NTA  t o g e t h e r   c o n s t i t u t e   f r o m   a b o u t   3%  t o  

a b o u t   75%  by  w e i g h t   of  t h e   b u i l d e r   mix  ( d e t e r g e n t   a d d i t i v e )  

of   t he   i n v e n t i o n ,   p r e f e r a b l y   f rom  a b o u t   10%  to   a b o u t   60% 

and  e s p e c i a l l y   f r o m   a b o u t   20%  to  a b o u t   50%.  The  r a t i o   o f  

s o a p   to  NTA  i s   f r o m   1 0 : 1   to   1 : 1 0 ,   p r e f e r a b l y   f rom  3 :1   t o  

1 :3   and  d e s i r a b l y   f r o m   3 :1   to  1 : 1 .  

The  d e t e r g e n t   a d d i t i v e   of  t h e   p r e s e n t   i n v e n t i o n   is   a n  

e f f i c i e n t   b u i l d e r   s y s t e m   y i e l d i n g   good   d e t e r g e n c y   r e s u l t s  

when  i n c o r p o r a t 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 ,   in  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 l y ,   in  a  s e c o n d   a s p e c t   t h e   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  d e t e r g e n t   c o m p o s i t i o n   c o m p r i s i n g   f rom  a b o u t   3  t o  



a b o u t   90%  by  w e i g h t   of  a t   l e a s t   one  s y n t h e t i c  

d e t e r g e n t - a c t i v e   m a t e r i a l ,   and  f r o m   a b o u t   10  to   a b o u t   97% 

by  w e i g h t   of  a  d e t e r g e n t   a d d i t i v e   as  p r e v i o u s l y   d e f i n e d .  

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

f r o m   a b o u t   10%  to  a b o u t   97%  by  w e i g h t   of   t h e   d e t e r g e n t  

a d d i t i v e   of   t h e   i n v e n t i o n ,   p r e f e r a b l y   f rom  a b o u t   10%  t o  

a b o u t   80%.  more   p r e f e r a b l y   f r o m   a b o u t   25%  to  a b o u t   7 0 % ,  

and  e s p e c i a l l y   f r o m   a b o u t   28%  to   a b o u t   67%.  

S i n c e   t h e   d e t e r g e n t   a d d i t i v e   c o n t a i n s   f r o m  a b o u t   25% 

to   a b o u t   97%  by  w e i g h t   of  a l u m i n o s i l i c a t e ,   t h e  

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

r a n g e   f r o m   a b o u t   2.5%  to   a b o u t   94%.  An  a l u m i n o s i l i c a t e  

c o n t e n t   of   f r o m   a b o u t   10%  to   a b o u t   60%,  e s p e c i a l l y   f r o m  

a b o u t   17%  to   a b o u t   47%,  i s   p r e f e r r e d .  

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

b u i l d e r s   ( s o a p   p l u s   NTA)  can   r a n g e   f r o m   a b o u t   0.3%  to  a b o u t  

73%,  a  r a n g e   of   f rom  a b o u t   5%  to  a b o u t   40%,  e s p e c i a l l y   f r o m  

a b o u t   7%  to   a b o u t   27%,  b e i n g   p r e f e r r e d .   The  p r e f e r r e d  

r a n g e   f o r   t h e   c o n t e n t   of   t h e   s o a p   i s   f r o m   a b o u t   3%  to  a b o u t  

20%,  e s p e c i a l l y   f r o m   a b o u t   5%  to   a b o u t   10%;  f o r   t h e   NTA 

t h e   p r e f e r r e d   r a n g e   i s   f r o m   a b o u t   1%  to   a b o u t   1 5 % ,  

e s p e c i a l l y   f r o m   a b o u t   2%  to  a b o u t   1 0 % .  

The  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   p r e s e n t   i n v e n t i o n  

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

T h i s   i s   h i g h l y   d e s i r a b l e   f o r   t h e   e n v i r o n m e n t a l   r e a s o n s  

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

c o n t a i n i n g   no  i n o r g a n i c   p h o s p h a t e   h a v e   b e e n   f o u n d   t o  

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

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

I f   d e s i r e d ,   h o w e v e r ,   t h e   c o m p o s i t i o n s   may  c o n t a i n  

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



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

a d v a n t a g e o u s l y   d o e s   no t   e x c e e d   10%  b a s e d   on  t h e   w h o l e  

p r o d u c t ;   l e v e l s   b e l o w   5%  and  more   e s p e c i a l l y   b e l o w   3%  a r e  

of  p a r t i c u l a r   i n t e r e s t   in  t h i s   c o n n e x i o n .   Any  p h o s p h a t e  

p r e s e n t   may,   f o r   e x a m p l e ,   be  in  t h e   f o r m   of  a l k a l i   m e t a l  

( p r e f e r a b l y   s o d i u m )   t r i p o l y p h o s p h a t e ,   o r t h o p h o s p h a t e ,  

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

The  d e t e r g e n t   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  i f  

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

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

p r e v i o u s l y ,   t h e s e   a r e   p r e f e r a b l y   n o n - p h o s p h a t e   m a t e r i a l s .  

E x a m p l e s   of  s u i t a b l e   m a t e r i a l s   i n c l u d e   t h e   w a t e r -  

s o l u b l e   s a l t s   of  t he   f o l l o w i n g   a c i d s :   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 ,   p o l y a c r y l i c   a c i d ,   p o l y ( O ( - h y d r o x y a c r y l i c )  

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

a c i d ,   o x y d i a c e t i c   a c i d ,   o x y d i s u c c i n i c   a c i d ,   c i t r i c   a c i d ,  

d i p i c o l i n i c   a c i d   and  many  m o r e .   The  p o l y a c e t a l  

c a r b o x y l a t e s   d i s c l o s e d   in  US  4 , 1 4 4 , 1 2 6   and  US  4 , 1 4 6 , 4 9 5  

( M o n s a n t o )   and  t he   o x i d i s e d   p o l y s a c c h a r i d e s   d i s c l o s e d   in  GB 

1 , 3 3 0 , 1 2 1 ,   GB  1 , 3 3 0 , 1 2 2   and  GB  1 , 3 3 0 , 1 2 3   ( U n i l e v e r )   m a y  

a l s o   a d v a n t a g e o u s l y   be  u s e d .  

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

i n c l u d e s   f r o m   a b o u t   3%  to  a b o u t   90%  by  w e i g h t ,   p r e f e r a b l y  

f rom  a b o u t   5%  to  a b o u t   40%  by  w e i g h t ,   more   p r e f e r a b l y   f r o m  

a b o u t   10%  to  a b o u t   25%  by  w e i g h t ,   of   a  s y n t h e t i c   a n i o n i c ,  

n o n i o n i c ,   a m p h o t e r i c   or  z w i t t e r i o n i c   d e t e r g e n t   c o m p o u n d   o r  

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

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

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

D e t e r g e n t s " ,   V o l u m e s   I  and  I I ,   by  S c h w a r t z ,   P e r r y   a n d  

B e r c h .  

The  p r e f e r r e d   d e t e r g e n t   c o m p o u n d s   w h i c h   can   be  u s e d  



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

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

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

f rom  a b o u t   8  t o   a b o u t   22  c a r b o n   a t o m s ,   t h e   t e r m   a l k y l   b e i n g  

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

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

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

o b t a i n e d   by  s u l p h a t i n g   h i g h e r   ( C 8 - C 1 8 )   a l c o h o l s  

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

p o t a s s i u m   a l k y l   ( C 9 - C 2 0 )   b e n z e n e   s u l p h o n a t e s ,  

p a r t i c u l a r l y   s o d i u m   l i n e a r   s e c o n d a r y   a l k y l   ( C 1 0 - C 1 5 )  

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

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

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

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

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

s u l p h u r i c   a c i d   e s t e r s   of  h i g h e r   ( C 9 - C 1 8 )   f a t t y  

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

r e a c t i o n   p r o d u c t s ;   t h e   r e a c t i o n   p r o d u c t s   of  f a t t y   a c i d s  

s u c h   as  c o c o n u t   f a t t y   a c i d s   e s t e r i f i e d   w i t h   i s e t h i o n i c   a c i d  

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

s a l t s   of   f a t t y   a c i d   a m i d e s   of   m e t h y l   t a u r i n e ;   a l k a n e  

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

a l p h a - o l e f i n s   ( C 8 - C 2 0 )   w i t h   s o d i u m   b i s u l p h a t e   and  t h o s e  

d e r i v e d   by  r e a c t i n g   p a r a f f i n s   w i t h   S02  and  C12  and  t h e n  

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

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

m a t e r i a l   made   by  r e a c t i n g   o l e f i n s ,   p a r t i c u l a r l y   C 1 0 - C 2 0  

a l p h a - o l e f i n s ,   w i t h   S03  and  t h e n   n e u t r a l i s i n g   a n d  

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

d e t e r g e n t   c o m p o u n d s   a r e   s o d i u m   ( C 1 1 - C 1 5 )   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 o d i u m   ( C 1 6 - C 1 8 )   a l k y l   s u l p h a t e s .  

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

w h i c h   may  be  u s e d   i n c l u d e   in  p a r t i c u l a r   t he   r e a c t i o n  

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

a l k y l   ( C 6 - C 2 2 )   p h e n o l s ,   g e n e r a l l y   5  to   25  EO,  ie  5  t o  



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

p r o d u c t s   of  a l i p h a t i c   ( C 8 - C 1 8 )   p r i m a r y   or  s e c o n d a r y  

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

6  to   30  EO,  and  p r o d u c t s   made  by  c o n d e n s a t i o n   of  e t h y l e n e  

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

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

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

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

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

a n i o n i c   or   m i x e d   a n i o n i c   and  n o n i o n i c   c o m p o u n d s   may  be  u s e d  

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

c a s e   to   p r o v i d e   c o n t r o l l e d   low  s u d s i n g   p r o p e r t i e s .   T h i s   i s  

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

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

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

t o g e t h e r   in  r a t i o s   of  f rom  3 :1   to  1 . 5 : 1 .  

A m o u n t s   of  a m p h o t e r i c   or  z w i t t e r i o n i c   d e t e r g e n t  

c o m p o u n d 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 s   of  t h e  

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

r e l a t i v e l y   h i g h   c o s t .   I f   any  a m p h o t e r i c   or   z w i t t e r i o n i c  

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

a m o u n t s   in  c o m p o s i t i o n s   b a s e d   on  t he   much  more  c o m m o n l y  

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

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,  

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

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

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

u s e d   in  c o n j u n c t i o n   w i t h   an  a c t i v a t o r   t h e r e f o r .   T h e  

p e r s a l t   may  be ,   f o r   e x a m p l e ,   s o d i u m   p e r b o r a t e   ( e i t h e r   t h e  

m o n o h y d r a t e   or  the   t e t r a h y d r a t e )   or  s o d i u m   p e r c a r b o n a t e .  

The  a c t i v a t o r   makes   t he   b l e a c h i n g   more  e f f e c t i v e   a t   l o w e r  

t e m p e r a t u r e s ,   ie  in  t he   r a n g e   f rom  a m b i e n t   t e m p e r a t u r e   t o  



a b o u t   6 0 ° C ,   so  t h a t   s u c h   b l e a c h   s y s t e m s   a r e   c o m m o n l y   k n o w n  

as  l o w - t e m p e r a t u r e   b l e a c h   s y s t e m s   and  a r e   w e l l   known  in  t h e  

a r t .   The  i n o r g a n i c   p e r s a l t   a c t s   to  r e l e a s e   a c t i v e   o x y g e n  

in   s o l u t i o n ,   and  t he   a c t i v a t o r   i s   u s u a l l y   an  o r g a n i c  

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

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

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

can   be  o b t a i n e d   by  use   of  t h e   p e r o x y   b l e a c h   c o m p o u n d   a l o n e .  

The  r a t i o   by  w e i g h t   of  t he   p e r o x y   b l e a c h   c o m p o u n d   to   t h e  

a c t i v a t o r   i s   g e n e r a l l y   f r o m   a b o u t   2 0 : 1   to   a b o u t   1 : 1 ,  

p r e f e r a b l y   a b o u t   1 5 : 1   to   a b o u t   2 : 1 .  

The  d e t e r g e n t   c o m p o s i t i o n   of  t h e   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   f r o m   a b o u t   5%  to   a b o u t   30%  by  w e i g h t   of  t h e   p e r o x y  

b l e a c h   c o m p o u n d ,   and  a b o u t   0 . 1   to   a b o u t   15%  by  w e i g h t   o f  

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

i n g r e d i e n t s   p r e f e r a b l y   l i e s   w i t h i n   t he   r a n g e   of   f r o m   5%  t o  

35%  by  w e i g h t ,   e s p e c i a l l y   f r o m   a b o u t   6%  to  a b o u t   30%  b y  

w e i g h t .  

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

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

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

p e r p h o s p h a t e s ,   of   w h i c h   s o d i u m   p e r b o r a t e   is   p r e f e r r e d .  

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

d e s c r i b e d   in  t h e   l i t e r a t u r e ,   i n c l u d i n g   B r i t i s h   p a t e n t s  

8 3 6 , 9 8 8 ,   8 5 5 , 7 3 5 ,   9 0 7 , 3 5 6 ,   9 0 7 , 3 5 8 ,   9 7 0 , 9 5 0 ,   1 , 0 0 3 , 3 1 0   a n d  

1 , 2 4 6 , 3 3 9 ,   US  p a t e n t s   3 , 3 3 2 , 8 8 2   and  4 , 1 2 8 , 4 9 4 ,   C a n a d i a n  

p a t e n t   8 4 4 , 4 8 1   and  S o u t h   A f r i c a n   p a t e n t   6 8 / 6 , 3 4 4 .   S p e c i f i c  

s u i t a b l e   a c t i v a t o r s   i n c l u d e :  

(a )   N - d i a c y l a t e d   and  N , N ' - p o l y a c y l a t e d   a m i n e s ,   s u c h   a s  

N , N , N ' , N ' - t e t r a a c e t y l   m e t h y l e n e   d i a m i n e   a n d  

N , N , N ' , N ' - t e t r a a c e t y l   e t h y l e n e   d i a m i n e ,  

N , N - d i a c e t y l a n i l i n e ,   N , N - d i a c e t y l - p - t o l u i d i n e ;  



1 , 3 - d i a c y l a t e d   h y d a n t o i n s   s u c h   a s ,   f o r   e x a m p l e ,  

l , 3 - d i a c e t y l - 5 , 5 - d i m e t h y l   h y d a n t o i n   a n d  

1 , 3 - d i p r o p i o n y l   h y d a n t o i n ; @ - a c e t o x y - ( N , N ' ) -  

p o l y a c y l m a l o n a m i d e ,   f o r   e x a m p l e   @ - a c e t o x y - ( N , N ' ) -  

d i a c e t y l m a l o n a m i d e ;  

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

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

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

and  N - m e t h y l - N - m e s y l - p - m e t h o x y b e n z a m i d e ;  

( c )   N - a c y l a t e d   c y c l i c   h y d r a z i d e s ,   a c y l a t e d   t r i a z o n e s   o r  

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

(d)   O , N , N - t r i s u b s t i t u t e d   h y d r o x y l a m i n e s ,   s u c h   a s  

O - b e n z o y l - N , N - s u c c i n y l   h y d r o x y l a m i n e ,  

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

O - p - m e t h o x y b e n z o y l - N , N - s u c c i n y l - h y d r o x y l a m i n e ,  

O - p - n i t r o b e n z o y l - N , N - s u c c i n y l - h y d r o x y l a m i n e   a n d  

O , N , N - t r i a c e t y l   h y d r o x y l a m i n e ;  

(e)   N , N ' - d i a c y l - s u l p h u r y l a m i d e s ,   f o r   e x a m p l e   N , N ' -  

d i m e t h y l - N , N ' - d i a c e t y l - s u l p h u r y l a m i d e   and  N , N ' -  

d i e t h y l - N , N ' - d i p r o p i o n y l   s u l p h u r y l a m i d e ;  

( f )   T r i a c y l c y a n u r a t e s ,   f o r   e x a m p l e   t r i a c e t y l   c y a n u r a t e   a n d  

t r i b e n z o y l   c y a n u r a t e ;  

(g)   C a r b o x y l i c   a c i d   a n h y d r i d e s ,   s u c h   as  b e n z o i c   a n h y d r i d e ,  

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

4 - c h l o r o - p h t h a l i c   a n h y d r i d e ;  

(h)   S u g a r   e s t e r s ,   f o r   e x a m p l e   g l u c o s e   p e n t a a c e t a t e ;  

( i )   1 , 3 - d i a c y l - 4 , 5 - d i a c y l o x y - i m i d a z o l i d i n e ,   f o r   e x a m p l e  

1 , 3 - d i f o r m y l - 4 , 5 - d i a c e t o x y - i m i d a z o l i d i n e ,  

1 , 3 - d i a c e t y l - 4 , 5 - d i a c e t o x y - i m i d a z o l i d i n e ,  

l , 3 - d i a c e t y l - 4 , 5 - d i p r o p i o n y l o x y - i m i d a z o l i n e ;  

( j )   T e t r a a c e t y l g l y c o l u r i l   and  t e t r a p r o p i o n y l g l y c o l u r i l ;  

(k)  D i a c y l a t e d   2 , 5 - d i k e t o p i p e r a z i n e ,   s u c h   as  1 , 4 - d i a c e t y l -  

2 , 5 - d i k e t o p i p e r a z i n e ,   1 , 4 - d i p r o p i o n y l - 2 , 5 -  

d i k e t o p i p e r a z i n e   and  1 , 4 - d i p r o p i o n y l - 3 , 6 - d i m e t y l -  

2 , 5 - d i k e t o p i p e r a z i n e ;  

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



p r o p y l e n e d i u r e a   ( 2 , 4 , 6 , 8 - t e t r a a z a - b i c y c l o - ( 3 , 3 , l ) -  

n o n a n e - 3 , 7 - d i o n e   or   i t s   9 , 9 - d i m e t h y l   d e r i v a t i v e ) ,  

e s p e c i a l l y   t h e   t e t r a a c e t y l -   or   t he   t e t r a p r o p i o n y l -  

p r o p y l e n e d i u r e a   or  t h e i r   d i m e t h y l   d e r i v a t i v e s ;  

(m)  C a r b o n i c   a c i d   e s t e r s ,   f o r  e x a m p l e   t he   s o d i u m   s a l t s   o f  

p - ( e t h o x y c a r b o n y l o x y ) - b e n z o i c   a c i d   and  p - ( p r o p o x y -  

c a r b o n y l o x y ) - b e n z e n e s u l p h o n i c   a c i d .  

(n)   @ - a c y l o x y - ( N , N ' )   p o l y a c y l   m a l o n a m i d e s ,   s u c h   a s  

@ - a c e t o x y - ( N , N ' )   d i a c e t y l   m a l o n a m i d e .  

The  N - d i a c y l a t e d   and  N , N ' - p o l y a c y l a t e d a m i n e s   m e n t i o n e d  

u n d e r   (a )   a r e   of   s p e c i a l   i n t e r e s t ,   p a r t i c u l a r l y   N , N , N ' , N ' -  

t e t r a - a c e t y l - e t h y l e n e d i a m i n e   ( T A E D ) .  

I t   is   p r e f e r r e d   to   u se   t h e   a c t i v a t o r   in  g r a n u l a r   f o r m ,  

p r e f e r a b l y   w h e r e i n   t h e   a c t i v a t o r  i s   f i n e l y   d i v i d e d   a s  
d e s c r i b e d   in  o u r   UK  P a t e n t   A p p l i c a t i o n   No.  80  2 1 9 7 9 .  

S p e c i f i c a l l y ,   i t   is   p r e f e r r e d   to   have   an  a c t i v a t o r   of  a n  

a v e r a g e   p a r t i c l e   s i z e   of  l e s s   t h a n   150  m i c r o m e t r e s ,   w h i c h  

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

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

a v e r a g e   p a r t i c l e   s i z e   of   l e s s   t h a n   150  / um,   a r e  

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

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

l e s s   t h a n   100  µ m .   H o w e v e r ,   t oo   s m a l l   a  p a r t i c l e   s i z e  

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

p r o b l e m s ,   and  a l t h o u g h   p a r t i c l e   s i z e s   b e l o w   100  µ m  
c a n   p r o v i d e   f o r   an  i m p r o v e d   b l e a c h i n g   e f f i c i e n c y ,   i t   i s  

d e s i r a b l e   t h a t   t h e   a c t i v a t o r   s h o u l d   no t   have   more   t h a n   20% 

by  w e i g h t   of   p a r t i c l e s   w i t h   a  s i z e   of  l e s s   t h a n   50  µ m .  
On  t he   o t h e r   h a n d ,   t he   a c t i v a t o r   may  have   a  c e r t a i n   a m o u n t  

of  p a r t i c l e s   of  a  s i z e   g r e a t e r   t h a n   150  / um,   b u t   i t  

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

300  / u m ,   and  n o t   more  t h a n   20%  by  w e i g h t   of  p a r t i c l e s  
>   200  / um,   p r e f e r a b l y  >  1 5 0   µ m .   I t   is  to  b e  

u n d e r s t o o d   t h a t   t h e s e   p a r t i c l e   s i z e s   r e f e r   to   t h e   a c t i v a t o r  



p r e s e n t   in  t he   g r a n u l e s ,   and  n o t   to   t h e   g r a n u l e s  

t h e m s e l v e s .   The  l a t t e r   h a v e   a  p a r t i c l e   s i z e ,   t h e   m a j o r  

p a r t   of  i t   r a n g i n g   f rom  100  to   2 0 0 0  / u m ,   p r e f e r a b l y   2 5 0  

to   1 0 0 0  / u m .   Up  to   5%  by  w e i g h t   of  g r a n u l e s   w i t h   a  

p a r t i c l e   s i z e   o f  >  1 7 0 0  µ m   and  up  to   10%  by  w e i g h t   o f  

g r a n u l e s  <   250  /um  is   t o l e r a b l e .   The  g r a n u l e s  

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

f i n e l y - d i v i d e d   f o r m ,   may  be  o b t a i n e d   by  g r a n u l a t i n g   a  

s u i t a b l e   c a r r i e r   m a t e r i a l ,   s u c h   as  s o d i u m  

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

a g t i v a t o r   p a r t i c l e s   of  t he   r e q u i r e d   s i z e .   O t h e r  

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

g r a n u l a t i o n   a i d s ,   can   a l s o   be  u s e f u l l y   a p p l i e d .   T h e  

g r a n u l e s   c an   be  s u b s e q u e n t l y   d r i e d ,   i f   r e q u i r e d .  

B a s i c a l l y ,   any  g r a n u l a t i o n   p r o c e s s   i s   a p p l i c a b l e ,   as  l o n g  

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

o t h e r   m a t e r i a l s   p r e s e n t   in  t h e   g r a n u l e   do  n o t   n e g a t i v e l y  

a f f e c t   t h e   a c t i v a t o r .  

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

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

s y s t e m ,   f o r   e x a m p l e   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 a t e   and  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 a t e .   T h e s e   s t a b i l i s e r s   can   be  u s e d   in  a c i d   o r  

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

a l u m i n i u m   s a l t   f o r m ,   as  d e s c r i b e d   in  o u r   UK  P a t e n t  

A p p l i c a t i o n   N o .  2   048  9 3 0 .  

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

d e t e r g e n t   c o m p o s i t i o n s   of  t he   i n v e n t i o n   can  c o n t a i n   any  o f  

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

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

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

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

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

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



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

i n c o r p o r a t e d   in  p e t r o l e u m   j e l l y ,   wax  or  m i n e r a l   o i l ;  

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

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

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

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

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

a m y l a s e s .  

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

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

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

The  p r e s e n c e   of   s u c h   a l k a l i   m e t a l   s i l i c a t e s   a t   l e v e l s   of   a t  

l e a s t   a b o u t   1%,  and  p r e f e r a b l y   f rom  a b o u t   5%  to  a b o u t   15% 

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

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

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

p r o p e r t i e s .   The  more  h i g h l y   a l k a l i n e   o r t h o -   and  m e t a -  

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

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

a l k a l i n e   s i l i c a t e s .  

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   i s   p r e f e r a b l y  

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

r e s u l t   in  f a b r i c   damage   and  a l s o   be  h a z a r d o u s   f o r   d o m e s t i c  

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

pH  of   f r o m   a b o u t   8 .5   to  a b o u t   11  in  use   in  a q u e o u s   w a s h  

s o l u t i o n .   I t   is   p r e f e r r e d   in  p a r t i c u l a r   f o r   d o m e s t i c  

p r o d u c t s   to   h a v e   a  pH  of  f r o m   a b o u t   9 .0   to  a b o u t   1 0 . 5   a s  

l o w e r   p H ' s   t e n d   to  be  l e s s   e f f e c t i v e   f o r   o p t i m u m   d e t e r g e n c y  

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

h a z a r d o u s   i f   m i s u s e d .   The  pH  i s   m e a s u r e d   a t   t he   l o w e s t  

n o r m a l   u s a g e   c o n c e n t r a t i o n   of   0 .1%  w/v  of  t he   p r o d u c t   i n  

w a t e r   of   12°H  ( C a ) ,   ( F r e n c h   p e r m a n e n t   h a r d n e s s ,   c a l c i u m  

o n l y )   a t   50°C  so  t h a t   a  s a t i s f a c t o r y   d e g r e e   of  a l k a l i n i t y  

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



I f   n e c e s s a r y ,   up  to  10%  by  w e i g h t   of  a l k a l i   m e t a l  

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

o r d e r   to   r a i s e   t he   pH  and  to   m a i n t a i n   a d e q u a t e   b u f f e r  

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

I f   c a r b o n a t e   or  p h o s p h a t e s   a r e   p r e s e n t   i t   may  b e  

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

one  o r  m o r e   a n t i d e p o s i t i o n   a g e n t s ,   to   d e c r e a s e   any  t e n d e n c y  

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

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

0.1%  to  a b o u t   5%  by  w e i g h t ,   p r e f e r a b l y   f rom  a b o u t   0.2%  t o  

a b o u t   1 .5%  by  w e i g h t   of  t h e   c o m p o s i t i o n .   The  p r e f e r r e d  

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

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

p h o s p h o n a t e s .  

The  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   s h o u l d  

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

p o w d e r e d   or   g r a n u l a r   f o r m ,   and  c an   be  p r o d u c e d   by  any  o f  

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

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

s p r a y - d r y i n g   p r o c e s s e s .   I t   i s   p r e f e r r e d   t h a t   t h e   p r o c e s s  

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

h a v i n g   a  m o i s t u r e   c o n t e n t   of   n o t   more   t h a n   a b o u t   12%,  m o r e  

p r e f e r a b l y   f rom  a b o u t   4%  to   a b o u t   10%  by  w e i g h t .  

The  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   may  a l s o  

be  in  t h e   fo rm  of  b a r s   or   t a b l e t s ,   or   in  l i q u i d   f o r m .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  t he   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 

In  t h e   E x a m p l e s   t h a t   f o l l o w ,   t h e   d e t e r g e n c i e s   of  w a s h  

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



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

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

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

Z e i s s   E l r e p h o   R e f l e c t o m e t e r   and  t h e   r e f l e c t a n c e   i n c r e a s e   o n  

w a s h i n g   (AR)  was  t a k e n   as  a  m e a s u r e   of  d e t e r g e n c y .  

In  e a c h   c a s e   a  wash   l i q u o r   was  p r e p a r e d   u s i n g   t h e  

i n g r e d i e n t s   s t a t e d   b e l o w   in  t h e - c o n c e n t r a t i o n s   s t a t e d  

b e l o w ,   in   40°FH  ( C a ) w a t e r .   The  wash   l i q u o r  

was  a l l o w e d   to   e q u i l i b r a t e   f o r   15  m i n u t e s .   T e s t   c l o t h  

p i e c e s   ( f o u r   p i e c e s   p e r   l i t r e ,   e a c h   m e a s u r i n g   7 6 . 2   mm  x  

7 6 . 2   mm)  w e r e   t h e n   a d d e d   and  a  2 0 - m i n u t e   w a s h   a t   80°C ,   pH 

1 0 . 0   and  55  rpm  a g i t a t i o n   was  c a r r i e d   o u t ,   f o l l o w e d   by  a  

r i n s e   in  w a t e r   of   t h e   same  h a r d n e s s   as   t h a t   of  t he   w a t e r  

u s e d   to   p r e p a r e   t h e   wash   l i q u o r .  

The  i n g r e d i e n t s   and  c o n c e n t r a t i o n 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   t h e   d e t e r g e n t   a d d i t i v e   a c c o r d i n g  

to   t he   i n v e n t i o n   was  u s e d   a t   c o n c e n t r a t i o n s   of  f rom  2 . 0 0   t o  

5 . 0 0   g / l i t r e ,   and  t h e   o t h e r   c o m p o n e n t s   of  t he   c o m p o s i t i o n  

were   u s e d   a t   a  c o n s t a n t   t o t a l   c o n c e n t r a t i o n   of  2 . 4 9 5  

g / l i t r e ,   so  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   r a n g e d   f r o m   4 . 4 9 5  

to   7 . 4 9 5   g / l i t r e .   Thus   t h e   p e r c e n t a g e   of  t h e   t o t a l  

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

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

f o l l o w s :  

A l l   p e r c e n t a g e s   g i v e n   in  t h e   E x a m p l e s   a r e   by  w e i g h t  

and  a r e   b a s e d   on  t h e   a n h y d r o u s   m a t e r i a l s .  

EXAMPLE  1 

The  d e t e r g e n c i e s   of  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  

b u i l d e r   s y s t e m   ( d e t e r g e n t   a d d i t i v e )   a c c o r d i n g   to  t h e  

i n v e n t i o n   w e r e   c o m p a r e d ,   in  40°FH  w a t e r   a t   a  r a n g e   o f  

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

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

a l u m i n o s i l i c a t e   u s e d   was  z e o l i t e   A,  t he   s o a p   was  h a r d e n e d  

t a l l o w   s o a p ,   and  t h e   NTA  was  in  t h e   f o rm  of  i t s   t r i s o d i u m  

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



EXAMPLE  2 

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

d i f f e r e n t   p r o p o r t i o n s   of  z e o l i t e ,   s o a p   and  NTA.  T h e  

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



1.  A  d e t e r g e n t   a d d i t i v e   c h a r a c t e r i s e d   in  t h a t   i t  

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

(a)   f rom  25%  to   97%  by  w e i g h t   of   a  c r y s t a l l i n e   or   a m o r p h o u s  
a l u m i n o s i l i c a t e   c a t i o n - e x c h a n g e   m a t e r i a l ,  

(b)  f rom  3%  to   75%  by  w e i g h t ,   in   t o t a l ,   o f  

( i )   one  or  more   w a t e r - s o l u b l e   s o a p s   of   C 1 0 - C 2 0  
f a t t y   a c i d s ,   a t   l e a s t   60%  by  w e i g h t   o f   t h e   t o t a l  

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

( i i )   n i t r i l o t r i a c e t i c   a c i d   or  a  w a t e r - s o l u b l e   s a l t  

t h e r e o f ,  

t h e   w e i g h t   r a t i o   of   ( i )   t o   ( i i )   b e i n g   f rom  10 :1   to   1 : 1 0 ,  

and  ( i )   b e i n g   p r e s e n t   in  an  a m o u n t   of   a t   l e a s t   12%  b y  

w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t   of  (a)  and  ( b ) .  

2.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  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   s o a p   ( i )   i s   p r e s e n t   in   an  a m o u n t  
of   a t   l e a s t   15%  by  w e i g h t ,   b a s e d   on  t h e   t o t a l   w e i g h t   of   ( a )  

and  ( b ) .  

3.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  C l a i m   1  or   C l a i m   2 ,  

c h a r a c t e r i s e d   in  t h a t   a t   l e a s t   80%  by  w e i g h t   of   t h e   s o a p  
( i )   i s   s a t u r a t e d   m a t e r i a l .  

4.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  C l a i m   3 ,  

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

w h o l l y   of  s a t u r a t e d   m a t e r i a l .  



5.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  a n y  o n e   of   C l a i m s   1 

to   4,  c h a r a c t e r i s e d   in  t h a t   t h e   s o a p   ( i )   c o n t a i n s   a t   l e a s t  

5%  by  w e i g h t   of  m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C18  a n d  

a b o v e   and  a t   l e a s t   1%  of   m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   o f  

C14  and  b e l o w .  

6.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  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   s o a p   ( i )   c o n t a i n s   a t   l e a s t   60%  b y  

w e i g h t   of  m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C18  and  a b o v e  

and  a t   l e a s t   1%  of   m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C14  
and  b e l o w .  

7.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  C l a i m   6 ,  

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

t a l l o w   s o a p   a n d / o r   h a r d e n e d   r a p e s e e d   s o a p .  

8.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  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   s o a p   ( i )   c o n t a i n s   a t   l e a s t   60%  o f  

m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   of  C14  and  b e l o w   and  a t  

l e a s t   5%  of   m a t e r i a l   h a v i n g   a  c h a i n   l e n g t h   o f   C18  a n d  

a b o v e .  

9.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  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   soap   ( i )   c o m p r i s e s   c o c o n u t   s o a p  
a n d / o r   pa lm  k e r n e l   s o a p .  

10.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  a n y  o n e   of   C l a i m s   1 

t o   9,  c h a r a c t e r i s e d   in   t h a t   ( i i )   i s   an  a l k a l i   m e t a l   s a l t   o f  

n i t r i l o t r i a c e t i c   a c i d .  

11.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  a n y  o n e   of   C l a i m s   1 

t o   10,  c h a r a c t e r i s e d   in   t h a t   t h e   a l u m i n o s i l i c a t e   c a t i o n  

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

c e l l   o f   t h e   f o r m u l a  



w h e r e i n   x  a n d  y   a r e   i n t e g e r s   of   a t   l e a s t   6,  t h e   r a t i o   of   x 

t o  y   b e i n g   in  t h e   r a n g e   o f   1 :1   to   1 : 2 ;   a n d  z   i s   s u c h   t h a t  

t h e   b o u n d   w a t e r   c o n t e n t   i s   f rom  10%  to   28%  by  w e i g h t .  

12.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  C l a i m   1 1 ,  

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

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

t h e   f o r m u l a  

w h e r e i n   z  i s   f rom  20  t o   3 0 .  

13.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  any  one  of   C l a i m s   1 

t o   12,  c h a r a c t e r i s e d   in   t h a t   i t   c o n t a i n s   f rom  10  to   60%  b y  

w e i g h t ,   in   t o t a l ,   o f   ( i )   and  ( i i ) .  

14.  A  d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  any  one  of   C l a i m s   1 

t o   13,  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   of  ( i )   t o  

( i i )   i s   f rom  3:1  t o   1 : 1 .  

15.  A  d e t e r g e n t   c o m p o s i t i o n   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 rom  3  t o   90%  by  w e i g h t   of  a t   l e a s t   one  s y n t h e t i c  

d e t e r g e n t - a c t i v e   m a t e r i a l   and  f rom  10  to   97%  by  w e i g h t   of   a  

d e t e r g e n t   a d d i t i v e   as  c l a i m e d   in  any  one  of   C l a i m s   1  to   1 4 .  

16.  A  d e t e r g e n t   c o m p o s i t i o n   as  c l a i m e d   in   C l a i m   1 5 ,  

c h a r a c t e r i s e d   in  t h a t   i t   c o n t a i n s ,   in  t o t a l ,   f rom  5  to   40% 

by  w e i g h t   of  ( i )   and  ( i i ) .  

17.  A  d e t e r g e n t   c o m p o s i t i o n   as  c l a i m e d   in   C l a i m   15  o r  

C l a i m   16,  c h a r a c t e r i s e d   in   t h a t   i t   c o n t a i n s   f rom  3  to   20% 

by  w e i g h t   of  ( i ) .  



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

C l a i m s   15  t o   17,  c h a r a c t e r i s e d   in  t h a t   i t   c o n t a i n s   f rom  1 

to  15%  by  w e i g h t   of   ( i i ) .  

19.  A  d e t e r g e n t   c o m p o s i t i o n   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   15  to   18,  c h a r a c t e r i s e d   in   t h a t   i t   c o n t a i n s   n o t   m o r e  

t h a n   10%  by  w e i g h t   of   i n o r g a n i c   p h o s p h a t e .  
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