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@  Cleaning  composition. 

A  low  phosphate,  alumino-silicate  built  cleaning  com- 
position  having  improved  bleach  performance  is  described 
comprising 

a)  15-50%  by  weight  of  a  water-insoluble  alumino- 
silicate  cation  exchange  material; 

b)  3-30%  by  weight  of  a  peroxide  bleach; 
c)  0.5-15%  by  weight  of  an  activator  for  said  peroxide 

bleach;  and 
d)  1-15%  by  weight  of  a  nitrilotriacetic  acid  compound, 

wherein  the  percentage  quantities  of  (a)  +  2(d)  is  between  30 
and  55. 



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

a r e   p a r t i c u l a r l y ,   b u t   no 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 ,   and  more  p a r t i c u l a r l y   to  a l u m i n o -  

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

I t   is   known  to  i n c o r p o r a t e   a  b l e a c h   s y s t e m   c o m p r i s i n g   a  

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

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

in  d e t e r g e n t   c o m p o s i t i o n s   so  as  to  p r o v i d e   an  e f f e c t i v e  

b l e a c h i n g   at   l o w e r   t e m p e r a t u r e s .   Such  d e t e r g e n t   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   i n c l u d e   a  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   such   as  s o d i u m   t r i 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   is  t h o u g h t   t h a t   t he   use  of  p h o s p h a t e s   i n  

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   to  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   is  t h e r e f o r e   a  d e s i r e  

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

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   c a t i o n   e x c h a n g e  
m a t e r i a l s   have   b e e n   s u g g e s t e d   a s  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  429  1 4 3 ,  

GB  1  470  250,  GB  1  504  211,   GB  1  529  454  a n d  

US  4 - 0 6 4   0 6 2 ) .   H o w e v e r ,   i t   has   been   found   t h a t   i n  

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

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

We  h a v e   now  s u r p r i s i n g l y   found   t h a t   t he   b l e a c h   p e r -  
f o r m a n c e   can  be  s u b s t a n t i a l l y   i m p r o v e d   i f   t he   a l u m i n o -  

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

a c i d   compound  at  c e r t a i n   c r i t i c a l   l e v e l s .  

Thus ,   a c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   is  p r o v i d e d   a n  

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

a)  f rom  15%  to  50%  by  w e i g h t   of  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 ;  



b)  f rom  3%  to   30%  by  w e i g h t   of  a  p e r o x i d e   b l e a c h ;  

c)  f rom  0.5%  to  15%  by  w e i g h t   of  an  a c t i v a t o r   f o r  

s a i d   p e r o x i d e   b l e a c h ;   a n d  

d)  f rom  15%  to  1%  by  w e i g h t   of  a  n i t r i l o t r i a c e t i c   a c i d  

c o m p o u n d ,  
w h e r e i n   t he   p e r c e n t a g e   q u a n t i t i e s   (a)  +  2 (d)   is  b e t w e e n  

a b o u t   30  and  a b o u t   55,  p r e f e r a b l y   b e t w e e n   a b o u t   40  a n d  

5 5 .  

G e n e r a l l y ,   t he   c l e a n i n g   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  

w i l l   i n c l u d e   a t   l e a s t   one  o r g a n i c   soap   or  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 .   P r e f e r a b l y ,   f rom  a b o u t   5%  t o  

40%  by  w e i g h t   of  an  o r g a n 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 ,   soap   o r .  
m i x t u r e s   t h e r e o f   a r e   i n c l u d e d .   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   i n  

" S u r f a c e   A c t i v e   A g e n t s   and  D e t e r g e n t s " ,   V o l u m e s   I  a n d  

I I ,   by  S c h w a r t z ,   P e r r y   and  B e r c h .  

The  p r e f e r r e d   d e t e r g e n t - a c t i v e   compounds   w h i c h   can  b e  

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

p o u n d s .   The  f i r s t - m e n t i o n e d   a re   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   from  a b o u t   8  to  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   o f   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   a n i o n i c   d e t e r g e n t   compounds   a r e   sod ium  a n d  

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   b y  

s u l p h a t i n g   h i g h e r   (C8-C18)   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 rom  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   (C9 -C20)   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   sod ium  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 ;   sod ium  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 rom  t a l l o w   or  c o c o n u t   o i l   a n d  

s y n t h e t i c   a l c o h o l s   d e r i v e d   from  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   a n d  

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   of  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 he   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   such  a s  

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   a n d  

n e u t r a l i z 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   such   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   a n d  

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  a n d  

C12  and  t h e n   h y d r o l y z i n g   w i t h   a  b a s e   to  p r o d u c e   a  

r andom  s u l p h o n a t e ;   o l e f i n   s u l p h o n a t e s ,   which   t e r m   i s  

u sed   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   C10-C20  a l p h a - o l e f i n s ,   w i t h   S03  a n d  

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

and  a l k a l i   m e t a l   s a l t s   of  l o n g - c h a i n   Ca-C22  f a t t y  

a c i d s   such   as  t h e   s o d i u m   s o a p s   of   t a l l o w ,   c o c o n u t   o i l ,  

p a l m k e r n e l   o i l ,   pa lm  o i l   or  h a r d e n e d   r a p e s e e d   o i l   f a t t y  

a c i d s   or  m i x t u r e s   t h e r e o f .   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   compounds   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   compounds   w h i c h  

may  be  u s e d   i n c l u d e   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,  i . e .   5  to   25  u n i t s   o f  

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 h e   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   (C8-C18)   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 - a c t i v e   c o m p o u n d s ,   f o r   e x a m p l e  
mixed   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 he   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   l o w  

s u d s i n g   p r o p e r t i e s .   T h i s   is  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   in  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 .  

Amounts   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 - a c t i v e  

compounds   can  a l s o   be  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 ,   b u t   t h i s   is   n o t   n o r m a l l y   d e s i r e d   owing  t o  

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   o r  

z w i t t e r i o n i c   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   u s e d ,   i t   i s  

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 h e  

much  more  commonly   u sed   s y n t h e t i c   a n i o n   a n d / o r   n o n i o n i c  

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

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

w h e r e i n   Cat   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  

number   f rom  0 . 7  -   1 . 5 ;   y  is  a  number   f rom  1 . 3  -   4;  a n d  

z  is  s u c h   t h a t   t h e   bound   w a t e r   c o n t e n t   is  from  10%  t o  

28%  by  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   wh ich   can  b e  

d e s c r i b e d   by  t h e   u n i t   c e 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  at   l e a s t   6,  the   r a t i o  

of  x  to  y  b e i n g   in  t h e   r a n g e   of   1  :   1  to   1  :   2;  and  z  

is  such   t h a t   t he   bound   w a t e r   c o n t e n t   is  f rom  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 rom  0 .1   to   100  m i c r o m e t e r s ,   i d e a l l y   b e t w e e n   0 .1   a n d  



10  m i c r o m e t e r 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   200  mg  CaC03  p e r   gram  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 ,   the   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   is  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   the   f o r m u l a  

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   z  is   f rom  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   of   t h i s   m a t e r i a l   is  t he   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,  wh ich   i s  

t y p i c a l l y :  

N a 2 O . A l 2 O 3 . 2 S i O 2 ~  4 . 5   H20 
and  is  a l s o   d e s c r i b e d   by  the   u n i t   c e l l   c o n t e n t :  

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

e s s e n t i a l l y   c o m p r i s e s   a  p e r o x y   b l e a c h   compound   wh ich   i s  

an  i n o r g a n i c   p e r s a l t ,   and  an  a c t i v a t o r   t h e r e f o r .   T h e  

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

t e m p e r a t u r e s ,   i . e .   in  the   r a n g e   from  a m b i e n t  

t e m p e r a t u r e   to   a b o u t   60°C,   so  t h a t   such   b l e a c h   s y s t e m s  

a r e   commonly  known  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 he   a r t .   The  i n o r g a n i c   p e r s a l t ,  

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

o r g a n i c   compound  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 ,   wh ich   c a u s e   the   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   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   the   p e r o x y   b l e a c h   c o m p o u n d .  

The  r a t i o   by  w e i g h t   of  the   p e r o x y   b l e a c h   compound  t o  

t h e   a c t i v a t o r   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   may 

v a r y   from  a b o u t   3 0  :   1  to  a b o u t   1  :   1,  p r e f e r a b l y   f r o m  

1 5  :   1  to   2  :   1.  A  p a r t i c u l a r l y   p r e f e r r e d   r a t i o   is  f r o m  

5  :   1  to   2  :   1 .  



W h i l s t   t h e   amount   of  t h e   b l e a c h   s y s t e m ,   i . e .   p e r o x y  
b l e a c h   compound  and  a c t i v a t o r ,   may  be  v a r i e d   b e t w e e n  

a b o u t   3.5%  and  a b o u t   45%  by  w e i g h t   of  t he   d e t e r g e n t  
c o m p o s i t i o n s ,   i t   is  p r e f e r r e d   to  use  a b o u t   5%  to  a b o u t  

35%  o f - t h e   i n g r e d i e n t s   f o r m i n g   the   b l e a c h   s y s t e m .  

T y p i c a l   e x a m p l e s   of   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  

and  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   i s  

p r e f e r r e d .  

A c t i v a t o r s   fo r   p e r o x y   b l e a c h   compounds   h a v e   been   a m p l y  
d e s c r i b e d   i n  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  

836  988,   855  735,  907  3 5 6 ,  9 0 7   358,  970  9 5 0 ,  

1  003  310  and  1  246  339,   U .S .   p a t e n t s   3  332  882  a n d  

4  128  494,   C a n a d i a n   p a t e n t   844  481  and  S o u t h   A f r i c a n  

p a t e n t   68 /6   344.  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 ,   such  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   such   as ,   for   e x a m p l e ,  

1 , 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  

l , 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 , N ' ) - p o l y a c y l m a l o n a m i d e ,   fo r   e x a m p l e  

a - 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 ,   for   e x a m p l e   t h e  

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



0 - 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 ,  

0 - 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   a n d  

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   and  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 ,   such   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   and  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)  Sugar   e s t e r s ,   f o r   e x a m p l e   g l y c o s e   p e n t a a c e t a t e ;  

( i )   l , 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 ,   fo 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 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 ,   such   a s  

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   a n d  

1 , 4 - d i p r o p i o n y l - 3 , 6 - d i m e t h 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   o r  

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 , 1 ) - 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 ,   fo r   e x a m p l e   t he   sodium  s a l t s  

of   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   a n d  

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 - 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 ,   such  a s  

a - 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 e t 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  use   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   is  p r e s e n t   in  f i n e l y  
d i v i d e d   form  as  d e s c r i b e d   in  our   GB  P a t e n t   S p e c i f i -  
c a t i o n   N°  2  053  998.   S p e c i f i c a l l y ,   i t   is  p r e f e r r e d   t o  

h a v e   an  a c t i v a t o r   o f   an  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 e r 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 .   The  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   an  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 .  E v e n   b e t t e r   b l e a c h   p e r f o r m a n c e   is  o b t a i n e d   i  

t h e   a v e r a g e   p a r t i c l e   s i z e   of   t he   a c t i v a t o r   is  l e s s   t h a n  

100  /um.  H o w e v e r ,   too   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  / u m  
can  p r o v i d e   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   n o t   h a v e - m o r e   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  /um.  On  the   o t h e r   h a n d ,   t he   a c t i v a t o r   may  h a v e   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%  b y  

w e i g h t   of   p a r t i c l e s   >  300  /um,  and  no t   more  t h a n   20% 

by  w e i g h t   of   p a r t i c l e s   > 150  /um.  I f   n e e d l e - s h a p e d  

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

r e f e r   to   t h e  n e e d l e   d i a m e t e r .   I t   is  to  be  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  no 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   g e n e r a l l y   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   2000  / u m ,  
p r e f e r a b l y   250  to   1000  /um.  Up  to  5%  by  w e i g h t   o f  

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   of  >  1600  /um  and  up  t o  

10%  by  w e i g h t   of  g r a n u l e s   < 2 5 0   /um  is  t o l e r a b l e .   T h e  

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

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

l a t i n g   t he   a c t i v a t o r   w i t h   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 .   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   b e  

u s e f u l l y   a p p l i e d .   The  g r a n u l e s   can  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  
is  a p p l i c a b l e ,   as  l o n g   as  t he   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 he   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  no 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 .  

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

use   in  the   p r e s e n t   i n v e n t i o n   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  w a t e r - s o l u b i l i z i n g   c a t i o n ,  

s u c h   as  s o d i u m ,   p o t a s s i u m   and  ammonium  c a t i o n s .   T h e y  

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  an  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 ,   e . g .   m e t h y l ,  

e t h y l ,   e t c . ,   h a l o   a l k y l   e . g .   c h l o r o m e t h y l .   The  n a t u r e  
of   s a i d   compounds   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   such   s u b s t i t u e n t s   be  d e v o i d   o f  

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 he   d e s i r a b l e  

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

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 he   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 ,   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 ,   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  

and  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  amount   of  n i t r i l o t r i a c e t i c   a c i d   compound  ( N T A ) ,  

t a k e n   as  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 ,   in  t h e  

c o m p o s i t i o n s   of  t he   i n v e n t i o n   may  be  v a r i e d   b e t w e e n   1 

and  15%  by  w e i g h t   of   t h e   c o m p o s i t i o n   and  w i l l   d e p e n d   on  

t he   amount   of  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 .   The  p e r c e n t a g e   q u a n t i t y   of  n i t r i l i t r i a c e t i c  

a c i d   compound  (N)  and  t he   p e r c e n t a g e   q u a n t i t y   o f  

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   (A)  a re   s u c h  

t h a t   the   sum  of  A+2N  l i e s   b e t w e e n   a b o u t   30  and  a b o u t  



55,  p r e f e r a b l y   b e t w e e n   40  and  55.  A  p r e f e r r e d   r a n g e   o f  

NTA  u s a b l e   in   t h e   p r e s e n t   i n v e n t i o n   is  f rom  2.5  to   10% 

by  w e i g h t   of   t h e   c o m p o s i t i o n .  

The  c l e a n i n g   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  

b u i l d e r s .   H o w e v e r ,   i f   d e s i r e d ,   t he   c o m p o s i t i o n s   m a y  
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   s u c h   as  t h e   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 h o s p h a t e ,   p y r o p h o s p h a t e ,  

o r t h o p h o s p h a t e   or  p o l y m e r   p h o s p h a t e ,   b u t   o n l y   a t   a  

l e v e l   of  b e l o w   12.5%  by  w e i g h t   b a s e d   on  the   c o m -  

p o s i t i o n .  

A p a r t   from  t h e   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  

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

o f   t h e   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  

such   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   such   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   from  p a l m k e r n e l  

f a t t y   a c i d s   and  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   and  s i l i c o n e s ;   a n t i -  

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

e t h e r s   such   as  m e t h y l   c e l l u l o s e   and  e t h y l   h y d r o x y e t h y l  

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

a c e t i c   a c i d ,   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 ;  

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   such  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   i n  

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   and  a m y l a s e s ;   g e r m i c i d e s   a n d  

c o l o u r a n t s .  

I t   is   d e s i r a b l e   to   i n c l u d e   one  or  more  a n t i d e p o s i t i o n  

a g e n t s   in  t h e   c l e a n i n g   c o m p o s i t i o n s   of  t he   i n v e n t i o n ,  

to   d e c r e a s e   a  t e n d e n c y   to   form  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  such  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   from  a b o u t   0.1%  to  a b o u t   5%  b y  

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%  to  a b o u t   2.5%  b y  

w e i g h t   of   t he   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 ,   or  o r g a n i c   p h o s -  

p h o n a t e s .  

O t h e r   n o 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   may  b e  

i n c o r p o r a t e d   as  w e l l   i f   d e s i r e d ,   bu t   o n l y   in  m i n o r  

a m o u n t s ,   p r e f e r a b l y   no t   more  t h a n   10%  by  w e i g h t   of  t h e  

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

I t   may  a l s o   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 s  

an  amoun 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 -   or   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   such  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 r o m  

a b o u t   5%  to  a b o u t   15%  by  w e i g h t   of  t he   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   the   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  m o r e  

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 he   n e u t r a l   or  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 s   of  t he   i n v e n t i o n   a re   r e q u i r e d   to  b e  

a l k a l i n e ,   b u t   no 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   the   c o m p o s i t i o n s   s h o u l d  

g i v e   a  pH  of   f rom  a b o u t   8 .5   to   a b o u t   11  in  use  i n  

a q u e o u s   wash  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  have   a  pH  of   from  a b o u t   9 .0   t o  

a b o u t   1 0 . 5 ,   as  l o w e r   pHs  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 ,   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  be  h a z a r d o u s   i f   m i s u s e d .   The  pH  is  m e a s u r e d   at   t h e  



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 h e  

p r o d u c t   in  w a t e r   o f   12°H  (Ca)  ( 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 .  

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

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

p o w d e r e d   or  g r a n u l a r   f o rm ,   and  can  be  p r o d u c e d   by  a n y  
of   the   t e c h n i q u e s   commonly   e m p l o y e d   in  t he   m a n u f a c t u r e  

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

m a k i n g   and  s p r a y - d r y i n g   p r o c e s s e s   to  form  a  d e t e r g e n t  

b a s e   p o w d e r   to  w h i c h   t h e   h e a t - s e n s i t i v e   i n g r e d i e n t s ,  

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

i n g r e d i e n t s   as  d e s i r e d ,   a re   a d d e d .   I t   is  p r e f e r r e d   t h a t  

t h e   p r o c e s s   u sed   to  fo rm  t h e   c o m p o s i t i o n s   s h o u l d   r e s u l t  

i r .  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  m o r e   t h a n  

a b o u t   12%,  more  p r e f e r a b l y   from  a b o u t   4%  to  a b o u t   10% 

by  w e i g h t ,   as  t h e   l o w e r   m o i s t u r e   l e v e l s   h a v e   been   f o u n d  

to  be  b e n e f i c i a l   f o r   s t a b i l i t y   of  t he   b l e a c h   s y s t e m s  

e m p l o y e d .  

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 h e   f o l l o w i n g  

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

E x a m p l e s   I  -   I I  

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

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



C o m p o s i t i o n   A  c o n t a i n e d   30%  Z e o l i t e   and  0%  NTA. 

C o m p o s i t i o n   B  c o n t a i n e d   40%  Z e o l i t e   and  0%  NTA. 

C o m p o s i t i o n   I  c o n t a i n e d   30%  Z e o l i t e   and  10%  NTA  ( p o s t  

d o s e d ) .  

C o m p o s i t i o n   II   c o n t a i n e d   3 0 %  Z e o l i t e   and  10%  NTA 

( s l u r r y ) .  

These   p o w d e r s   were   t e s t e d   f o r   t h e i r   b l e a c h i n g   a c t i o n   i n  

a  T e r g o t o m e t e r   on  s t a n d a r d   t e a - s t a i n e d   t e s t   c l o t h s ,  

u s i n g   w a t e r   of  35°H  and  a  p r o d u c t   d o s a g e   of  5  g /1   a t  

two  wash  c y c l e s :  
( i )   H e a t - u p   wash  1 6 ° C - 9 0 ° C ,   80  m i n u t e s ,  

( i i )   H e a t - u p   1 6 ° C - 5 5 ° C   e x t e n d e d   wash ,   60  m i n u t e s   ( 2 8  

m i n u t e s   h e a t - u p   to  55°C,   f o l l o w e d   by  32  m i n u t e s  

a t   5 5 ° C ) .  



At  t he   end  of   e a c h   wash  the   b l e a c h i n g   p e r f o r m a n c e   o n  
t h e   s t a n d a r d   t e s t   p i e c e s   was  d e t e r m i n e d   by  m e a s u r i n g  

t he   r e f l e c t a n c e   a t   460  nm  on  a  Z e i s s   E l r e p h o   p h o t o -  

m e t e r   u s i n g   a  420  nm  UV  i n t e r f e r e n c e   f i l t e r   (R  4 6 0 * )  

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

w a s h i n g .   The  r e s u l t s   o b t a i n e d   were   as  f o l l o w s :  

The  above   r e s u l t s   c l e a r l y   show  t h e   s u r p r i s i n g l y  

s u p e r i o r   p e r f o r m a n c e   of  the   c o m p o s i t i o n s   I  and  I I   o f  

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

and  B  w i t h o u t   NTA. 

E x a m p l e s   I I I  -   X 

C o m p o s i t i o n s   s i m i l a r   to  t h o s e   used   in  E x a m p l e s   I  -   I I  

w i t h   v a r y i n g   b u i l d e r   m i x t u r e s   were  u s e d   in  t h e  

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



manner   as  d e s c r i b e d   in  E x a m p l e s   I  -   I I .   The  r e s u l t s  

were   as  f o l l o w s :  

The  above   r e s u l t s   a g a i n   show  the   s u r p r i s i n g l y   s u p e r i o r  

p e r f o r m a n c e   of  the   c o m p o s i t i o n s   of  the   i n v e n t i o n   ( I I I  -  

X)  as  c o m p a r e d   w i t h   t h e   r e s p e c t i v e   c o n t r o l   s a m p l e s   C  -  

K. 



Example   X I  

Th i s   Example   shows  t h e   i m p o r t a n c e   of  c r i t i c a l   NTA  l e v e l  

and  N T A / a l u m i n o - s i l i c a t e   r a t i o .  

Six  d e t e r g e n t   c o m p o s i t i o n s   c o m p r i s i n g   6%  s o d i u m   p e r b o r -  
a t e   and  3%  t e t r a a c e t y e t h y l e n e d i a m i n e   ( a c t i v a t o r ,   s i m i l -  

a r   to  t h o s e   u sed   in  E x a m p l e s   I  -   II   w i t h o u t   EDTMP,  w e r e  

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

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

f rom  1 6 - 5 5 ° C ,   u s i n g   w a t e r   of   35°  F r e n c h   H a r d n e s s .  

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

Example   X I I  

The  f o l l o w i n g   two  c o m p o s i t i o n s   were  p r e p a r e d   a n d  

c o m p a r e d   in  a  h e a t - u p   to   55°C  e x t e n d e d   wash  t e s t   a s  

d e s c r i b e d   in  E x a m p l e s   I  -   I I .  



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

Aga in   the   i m p r o v e m e n t   in  b l e a c h i n g   p e r f o r m a n c e  

r e s u l t i n g   f rom  t h e   use  of  NTA  a c c o r d i n g   to  t h e  

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



1.  A  low  p h o s p h a t e ,   a l u m i n o - s i l i c a t e   b u i l t  

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

p r i s e s :  

a)  f rom  15  to   50%  by  w e i g h t   of   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 ;  

b)  f rom  3  to   30%  by  w e i g h t   of  a  p e r o x i d e   b l e a c h ;  

c)  f rom  0 .5   to   15%  by  w e i g h t   of  an  a c t i v a t o r   fo r   s a i d  

p e r o x i d e   b l e a c h ;   a n d  

d)  f rom  1  to   15%  by  w e i g h t   of  a  n i t r i l o t r i a c e t i c   a c i d  

c o m p o u n d ,  

w h e r e i n   t he   p e r c e n t a g e   q u a n t i t i e s   of   (a)  +  2(d)   i s  

b e t w e e n  3 0   and  5 5 .  

2.  A  c l e a n i n g   c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   1 ,  
c h a r a c t e r i z e d   in  t h a t   t he   p e r c e n t a g e   q u a n t i t i e s   (a)  +  

2 (d )   is   b e t w e e n   40  and  5 5 .  

3.  A  c l e a n i n g   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  o r  

2,  c h a r a c t e r i z e d   in  t h a t   t he   n i t r i l o t r i a c e t i c   a c i d  

compound   is  p r e s e n t   in  an  amount   of   2 .5   to   10%  b y  

w e i g h t .  

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

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

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

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

c l a i m s   1 -4 ,   c h a r a c t e r i z e d   in  t h a t   t h e   r a t i o   by  w e i g h t  

of   t h e   p e r o x i d e   b l e a c h   to  the   a c t i v a t o r   in  t he   c o m -  

p o s i t i o n   is  from  5:1   to   2 : 1 .  

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

a b o v e   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   i t   f u r t h e r   c o m -  

p r i s e s   a t   l e a s t   one  o r g a n 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 .  



7.  A  c l e a n i n g   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   6 ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   o r g a n 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   is  p r e s e n t   in  an  amount   of   5  to   40%  by  w e i g h t  

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

8.  A  c l e a n i n g   c o m p o s i t i o n   a c c o r d i n g   to  any  of  t h e  

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

i n o r g a n i c   p h o s p h a t e   b u i l d e r   at  a  l e v e l   of  b e l o w   1 2 . 5 %  

by  w e i g h t .  

9.  A  c l e a n i n g   c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   8 ,  
c h a r a c t e r i z e d   in  t h a t   i t   is  s u b s t a n t i a l l y   f r e e   o f  

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