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©  Detergent  compositions. 

A  particulate  alkaline  detergent with  unexpectantly  good 
bleaching  performance  and  with  reduced  phosphorus  con- 
tent  contains  5-40%  detergent  active,  12.5-25%  tripolyphos- 
phate,  7.0-36%  aluminosilicate  builder  such  as  zeolite,  5-30% 
peroxybleach  such  as  sodium  perborate  and  0.1  to  15% 
activator  such  as  TAED,  the  perborate  to  TAED  ratio  being 
between  2:1  and  15:1.  The  detergent  active  may  be  anionic 
material  or  a  mixture  of  an  anionic  material  and  a  minor 
amount  of  nonionic  material.  The  compositions  are  particu- 
larly  suitable  for  containing  fluorescers  and  show  surprising- 
ly  improved  bleaching  performance  as  water  hardness 
increases. 



T h i s   i n v e n t i o n   r e l a t e s   to  d e t e r g e n t   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 ,   bu 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  p h o s p h a t e   b u i l t   d e t e r g e n t  

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

I t   is  known  to  i n c o r p o r a t e   p e r a c i d   b l e a c h e s   such   a s  

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   p e r a c i d   b l e a c h   p r e c u r s o r s  

or  p e r o x y   b l e a c h   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 .   S u c h  

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 ,   in  a d d i t i o n  

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

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   the   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   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   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   been   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   t o  

p h o s p h a t e s .   (See  f o r   e x a m p l e   GB  1  429  1 4 3  -   P r o c t e r   & 

G a m b l e   C o . )   H o w e v e r ,   i t   ha s   been   f o u n d   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 h e   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 .  

I t   h a s   a l s o   been   f o u n d   t h a t ,   w h e r e   a  d e t e r g e n t  

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

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

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

f i n a l   w a t e r   h a r d n e s s   is   i n c r e a s e d .   T h u s ,   f o r   a  f i x e d  

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

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

e x e r c i s e ,   or  w h e r e   t he   p r o d u c t   i s   u sed   a t  a   d o s a g e   w h i c h   i s  

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

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

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   m a i n t a i n e d   and  t h a t  

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

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

p a r t   of   t h e   t r i p o l y p h o s p h a t e   i s   r e p l a c e d   by  t h e  

a l u m i n o - s i l i c a t e   and  i f   t he   p e r o x y   b l e a c h   and  t he   a c t i v a t o r  

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

T h u s ,   a c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   is   p r o v i d e d   a  

p a r t i c u l a t e   a l k a l i n e   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 r o m   a b o u t   5%  to  a b o u t   40%  by  w e i g h t   of  a t   l e a s t   o n e  

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 ;  



f rom  a b o u t   12.5%  to  a b o u t   25%  by  w e i g h t   of  an  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   c a l c u l a t e d   on  an  a n h y d r o u s  

b a s i s ;  

f rom  a b o u t   7.0%  to  a b o u t   36%  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   d e t e r g e n c y   b u i l d e r   m a t e r i a l  

c a l c u l a t e d   on  an  a n h y d r o u s   b a s i s ;  

f rom  a b o u t   5%  to  a b o u t   30%  b y  w e i g h t   of  a  p e r o x y  

b l e a c h ;   a n d  

up  to  a b o u t   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 y   b l e a c h ,  

t he   w e i g h t   r a t i o   of  s a i d   p e r o x y   b l e a c h   to  s a i d   a c t i v a t o r  

b e i n g   b e t w e e n   a b o u t   2:1  and  a b o u t   1 5 : 1 .  

I t   is  p a r t i c u l a r l y   b e n e f i c i a l   i f   t he   p e r c e n t a g e  

q u a n t i t y   of  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   (T)  and  t h e  

p e r c e n t a g e   q u a n t i t y   of  the   a l u m i n o s i l i c a t e   m a t e r i a l   (A)  a r e  

r e l a t e d   to  e a c h .  o t h e r   in  such   a  m a n n e r   t h a t   t he   sum 

T  +  0 .5   A 

l i e s   b e t w e e n   a b o u t   25  and  a b o u t   37,   p r e f e r a b l y   b e t w e e n  

a b o u t   28  and  a b o u t   3 4 .  

The  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  

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

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   compound   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 " ,   Vo lumes   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 .  

G e n e r a l l y ,   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   a l s o  



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

a c t i v i t y   of   t he   c o m p o s i t i o n s   t o w a r d s   f a b r i c s   w a s h e d  

t h e r e w i t h .   The  f l u o r e s c e n t   a g e n t s   commonly   used   a r e  
d e r i v a t i v e s   of  4 , 4 ' - d i ( s y m - t r i a z i n y l a m i n o ) - s t i l b e n e -  

2 , 2 ' - d i s u l p h o n i c   a c i d   or  s a l t s   t h e r e o f .   O t h e r   f l u o r e s c e n t  

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

of  d i p h e n y l d i s t r y r y l   c o m p o u n d s ,   such   as  4 , 4 ' - d i ( 3 -  

s u l p h o s t y r y l ) - d i p h e n y l ;   d e r i v a t i v e s   of   4 , 4 ' - d i ( t r i a z o l y l ) -  

s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  d e r i v a t i v e s   of  d i p h e n y l -  
2 _ p y r a z o l i n e .   Such  f l u o r e s c e n t   a g e n t s ,   h o w e v e r ,   w h e n  

i n c o r p o r a t e d   in  b l e a c 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   a r e   l i a b l e  

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

p o s s i b l y   owing   to  i n t e r a c t i o n   w i t h   t he   b l e a c h i n g   s y s t e m  

t h e r e i n .  

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

s t a b i l i t y   can   be  s u b s t a n t i a l l y   m a i n t a i n e d   i f   a  m a j o r   p a r t  

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

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

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

l e s s e r   a m o u n t   of  one  or  more   n o n - a n i o n i c   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 s .  

The  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   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   a n d  

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 

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   t o  

i n c l u d e   t he   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   of  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 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   ( 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 )  
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 he   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   or  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 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  

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 ;   sod ium  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 i 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 andom  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 ,   wh ich   t e r m   is   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   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   the   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 ,   p r e f e r a b l y   t o g e t h e r   w i t h   the   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   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   of  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 s   p e r   m o l e c u l e ;   the   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   long   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  t he   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   w i t h ,   f o r  



e x a m p l e ,   n o n i o n i c   c o m p o u n d s   may  be  used   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   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   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   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 .   The  p r e s e n c e   of  some  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   t he   c o m p o s i t i o n s   may  a l s o   h e l p   to   i m p r o v e   t h e  

s o l u b i l i t y   c h a r a c t e r i s t i c s   of  t he   d e t e r g e n t   p o w d e r .   A 

p r e f e r r e d   a n i o n i c   to  n o n i o n i c   r a t i o   is   a t   l e a s t   a b o u t   2 : 1 ,  

m o s t   p r e f e r a b l y   f rom  a b o u t   3 :1   to  a b o u t   1 0 : 1 .  

A m o u n t s   o f . 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 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   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   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 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   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 .  

Some  s o a p s   may  a l s o   be  used   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   n o t   as  t h e   s o l e   d e t e r g e n t   c o m p o u n d s .   T h e y  

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

( s o a p / a n i o n i c )   or  t e r n a r y   m i x t u r e s   t o g e t h e r   w i t h   n o n i o n i c  

or  m i x e d   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   d e t e r g e n t  

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

p o t a s s i u m ,   s a l t s   of  C l O - C 2 4   f a t t y   a c i d s .   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   t h a t   t he   s o a p s   s h o u l d   be  b a s e d  

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

t h a t   i s   w i t h   a t   l e a s t   h a l f   of  the   soap   h a v i n g   a  c a r b o n  

c h a i n   l e n g t h   of  16  or   o v e r .   T h i s   is  mos t   c o n v e n i e n t l y  

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

t a l l o w ,   p a l m   o i l   or  r a p e s e e d   o i l ,   wh ich   can  be  h a r d e n e d   i f  

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

p r e p a r e d   f rom  nu t   o i l s   s u c h   as  c o c o n u t   o i l   or  pa lm  k e r n e l  

o i l .   The  a m o u n t   of  s u c h   s o a p s   can  be  v a r i e d   b e t w e e n   a b o u t  

0.5%  and  a b o u t   25%  by  w e i g h t ,   w i t h   l o w e r   a m o u n t s   of  a b o u t  



0.5%  to  a b o u t   5%  b e i n g   g e n e r a l l y   s u f f i c i e n t   f o r   l a t h e r  

c o n t r o l .   A m o u n t s   of  s o a p   b e t w e e n   a b o u t   2%  and  a b o u t   20%, 

e s p e c i a l l y   b e t w e e n   a b o u t   5%  and  a b o u t   15%,  a r e   p r e f e r a b l y  

u s e d   t o  g i v e   a  b e n e f i c i a l   e f f e c t   on  d e t e r g e n c y .   T h i s   i s  

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

when  the   s o a p   a c t s   as  a  s u p p l e m e n t a r y   b u i l d e r .   I n  

a d d i t i o n ,   we  have   f o u n d   t h a t   t h e   a d d i t i o n   of  s o a p   h e l p s   t o  

d e c r e a s e   t h e   t e n d e n c y   of  t he   c o m p o s i t i o n s   to  form  i n o r g a n i c  

d e p o s i t s   in  t he   w a s h ,   f o r   w h i c h   p u r p o s e   i t   is   p r e f e r r e d   t o  

use   a b o u t   2%  to  a b o u t   15%,  e s p e c i a l l y   a b o u t   2.5%  to  a b o u t  

10%  by  w e i g h t   of  s o a p   in  t he   c o m p o s i t i o n .   When  s o a p   i s  

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

a c t i v e s ,   i n c l u d i n g   the   s o a p ,   l i e s   b e t w e e n   a b o u t   5%  a n d  

a b o u t   40%  by  w e i g h t ,   mos t   p r e f e r a b l y   b e t w e e n   a b o u t   10%  a n d  

a b o u t   25%  b y  w e i g h t .   F u r t h e r ,   when  b o t h   t he   s o a p   and  a  

n o n i o 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   a r e   p r e s e n t   t o g e t h e r  

w i t h   a  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   a c t i v e   m a t e r i a l ,   i t   i s  

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

m a t e r i a l   and  s o a p   to  t he   n o n i o n i c   m a t e r i a l   is  a t   l e a s t  

a b o u t   2 : 1 ,   m o s t   p r e f e r a b l y   a b o u t   3 :1   to  a b o u t   1 0 : 1 .  

The  a l k a l i   t r i p o l y p h o s p h a t e   is   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 ,   a d v a n t a g e o u s l y   p r e s e n t   in  an  a m o u n t   o f  

f rom  more  t h a n   a b o u t   15%  to  a b o u t   22%  by  w e i g h t .   W h i l e   i t  

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

t he   t r i p o l y p h o s p h a t e ,   up  to  a b o u t   5%  by  w e i g h t   of  t h e  

c o m p o s i t i o n   of  o t h e r   p h o s p h a t e   m a t e r i a l s   may  a l s o   be  a d d e d ,  

s u c h   as  o r t h o p h o s p h a t e   or  p y r o p h o s p h a t e .   Low  l e v e l s   o f  

t h e s e   o t h e r   p h o s p h a t e   m a t e r i a l s  ,   e v e n   o v e r   5%  by  w e i g h t   o f  

t he   c o m p o s i t i o n ,   may  in  any  c a s e   be  p r e s e n t   in  c o m p o s i t i o n s  

w h i c h   have   been   p r e p a r e d   by  s p r a y   d r y i n g ,   as  a  c o n s e q u e n c e  

of  t he   h y d r o l y s i s   of  s o d i u m   t r i p o l y p o h o s p h a t e .   T h u s ,   f o r  

e x a m p l e ,   a  s p r a y   d r i e d   p r o d u c t   n o m i n a l l y   c o n t a i n i n g   25% 

s o d i u m   t r i p o l y p h o s p h a t e   (STP)  may  in  f a c t   c o n t a i n   up  t o  

a b o u t   10%  by  w e i g h t   of  o t h e r   p h o s p h a t e s   d e r i v e d   f rom  t h e  

b r e a k d o w n   of  the   t r i p o l y p h o s p h a t e .   The  r e s u l t i n g   s o d i u m  



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

f a b r i c   a s h i n g   and  s h o u l d   be  k e p t   to   a  m i n i m u m .  

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

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

b r e a k d o w n   in  t h e   s p r a y   d r y i n g   t o w e r   by  p o s t   d o s i n g   a l l   t h e  

STP.  T h e r e   may  s t i l l   be  some  o r t h o -   and  p y r o p h o s p h a t e   i n  

t he   f i n a l   p o w d e r   b e c a u s e   the   raw  m a t e r i a l   STP  may  c o n t a i n  

a b o u t   5%  of  t hem  and  some  f u r t h e r   b r e a k d o w n   may  o c c u r  

d u r i n g   s t o r a g e .  

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

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   Z  and  Y  a r e   i n t e g e r s   of  a t   l e a s t   6,  t he   m o l a r   r a t i o  

of  Z  to  Y  is   in  t h e   r a n g e   f rom  1 .0   to   0 . 5 ,   and  x  is   a n  

i n t e g e r   f rom  15  to   264  s u c h   t h a t   t h e   m o i s t u r e   c o n t e n t   i s  

f r o m  1 0 %   to  28%  by  w e i g h t .   The  p r e f e r r e d   r a n g e   o f  

a l u m i n o s i l i c a t e   i s   f rom  a b o u t   12%  to   a b o u t   30%  on  a n  

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

0 .1   and  10  m i c r o n s   and  a  c a l c i u m   ion   e x c h a n g e   c a p a c i t y   o f  

a t   l e a s t   200  m g . c a l c i u m   c a r b o n a t e / g .   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 o n  

e x c h a n g e   m a t e r i a l   has   the   f o r m u l a  

w h e r e i n   x  is   an  i n t e g e r   of  f rom  20  to  30,  p r e f e r a b l y   a b o u t  

27.  T h i s   m a t e r i a l   is  a v a i l a b l e   c o m m e r c i a l l y   as  Z e o l i t e   A.  

The  b l e a c h   s y s t e m   used   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   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 ,   and  a n  



a c t i v a t o r   t h e r e f o r .   The  a c t i v a t o r   makes  the   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  the   r a n g e   f r o m  

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 h e   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 ,   bo th   the   m o n o h y d r a t e   a n d  

t he   t e t r a h y d r a t e ,   a c t s   to  r e l e a s e   a c t i v e   oxygen   i n  

s o l u t i o n ,   and  the   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   an  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 ,   w h i c h  

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 he   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   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   o f  

t he   p e r o x y   b l e a c h   compound  to  t h e   a c t i v a t o r   is   a b o u t   1 5 : 1  

to  a b o u t   2 : 1 ,   p r e f e r a b l y   a b o u t   1 0 : 1   to  a b o u t   3 . 5 : 1 .  

W h i l s t   the   a m o u n t   of  the   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   5%  a n d  

a b o u t   35%  by  w e i g h t   of  the   d e t e r g e n t   c o m p o s i t i o n s ,   i t   i s  

p r e f e r r e d   to   use  a b o u t   6%  to  a b o u t   30%  of  the   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 h u s ,   t he   p r e f e r r e d   l e v e l   o f  

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

a b o u t   5.5%  and  a b o u t   27%  by  w e i g h t ,   w h i l e  t h e   p r e f e r r e d  

l e v e l   of  t h e   a c t i v a t o r   is   b e t w e e n   a b o u t   0.5%  and  a b o u t   10%,  

mos t   p r e f e r a b l y   b e t w e e n   a b o u t   0.5%  and  a b o u t   3.2%  b y  

w e i g h t .  

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   a n d  

p e r p h o s p h a t e s ,   of  which   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 .   T h e  

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

the   d e t e r g e n t   b a s e   p o w d e r ,   and  i t   is  d e s i r a b l e   to  a v o i d  

s e g r e g a t i o n   by  h a v i n g   the   p a r t i c l e s   of  bo th   of  g e n e r a l l y  

the   same  o r d e r .  

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   have  been   a m p l y  

d e s c r i b e d   in  the   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 ,   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   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 , 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 K - 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 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 y 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 ,  

l , 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 ,   l , 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  l , 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 s 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 he   t e t r a a c e t y l -   or  t h e   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 1 ) 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 1 ) 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  use   t he   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 he   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  our   UK  p a t e n t   a p p l i c a t i o n   No.  8 0 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 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 .   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  µ m ,   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 he   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 ,   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   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 he   a c t i v a t o r   s h o u l d   no t   h a v e   more  t h a n   20% 

by  w e i g h t   o f  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 h e   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  

g r e a t e r   t h a n   3 0 0  µ m ,   and  n o t   more  t h a n   20%  by  w e i g h t   o f  

p a r t i c l e s   g r e a t e r   t h a n   2 0 0  µ m ,   p r e f e r a b l y   g r e a t e r   t h a n  

1 5 0  µ m .   I t   i s   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  n o t   t o  

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   have   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   250  to  1 0 0 0  µ m .   U p  t o   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  g r e a t e r   t h a n   1 7 0 0  µ m   a n d  

up  to   10%  by  w e i g h t   of  g r a n u l e s   l e s s   t h a n   2 5 0 / u m   i s  

' 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   b y  

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 a t e   w i t h  

a c 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   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 he   a c t i v a t o r ,   and  as  l ong   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 he   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 he   a c t i v a t o r .  

I t   is  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   a n d  

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

a c t i v a t o r s   can  be  used   in  a c i d   or  s a l t s   f o r m ,   e s p e c i a l l y   i n  

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

d e s c r i b e d   in  our   UK  p a t e n t   a p p l i c a t i o n   7 , 9 1 2 , 1 4 1 .   T h e  

s t a b i l i s e r   may  be  p r e s e n t   a t   a  l e v e l   of  up  to  a b o u t   1%  b y  

w e i g h t ,   p r e f e r a b l y   b e t w e e n   a b o u t   0.1%  and  a b o u t   0.5%  b y  

w e i g h t .  

A p a r t   f rom  the   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 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 he   a m o u n t s   in  wh ich   s u c h  

m a t e r i a l s   a re   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   f rom  pa lm  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   such   as  a l k y l  

p h o s p h a t e s   and  s i l i c a t 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   a s  

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

a l k y l   c e l l u l o s e   e t h e r s   o t h e r   s t a b i l i s e r s   such  a s  

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 ,   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 ,   and ,   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   such   as  p r o t e a s e s   a n d  

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

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

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

wax  as  h y d r o p h o b i c   m a t e r i a l   as  d i s c l o s e d   in  DOS  2  701  6 6 4 .  



The  f l u o r e s c e n t   a g e n t s   w h i c h   can  be  u sed   in  t h e  

b l e a c 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   of  t he   i n v e n t i o n   a r e   w e l l  

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

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

m e n t i o n e d   by  way  of  e x a m p l e   a r e :  

(a)   4 , 4 ' d i ( 2 " - a n i l i n o - 4 " - m o r p h o l i n o t r i a z i n - 6 " - y l a m i n o ) -  

s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

(b)   4 , 4 ' - d i ( 2 " - a n i l i n o - 4 " - N - m e t h y l e t h a n o l a m i n o t r i a z i n -  

6 " - y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s  

s a l t s ,  

(c)   4 , 4 ' - d i ( 2 " - a n i l i n o - 4 " - d i e t h a n o l a m i n o t r i a z i n - 6 " -  

y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

(d)   4 , 4 - d i ( 2 " - a n i l i n o - 4 " - d i m e t h y l a m i n o t r i a z i n - 6 " -  

y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

(e)   4 , 4 ' - d i ( 2 " - a n i l i n o - 4 " - d i e t h y l a m i n o t r i a z i n - 6 " -  

y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

( f )   4 , 4 ' - d i ( 2 " - a n i l i n o - 4 " - m o n o e t h a n o l a m i n o t r i a z i n - 6 " -  

y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

(g)  4 , 4 ' - d i ( 2 " - a n i l i n o - 4 " - ( 1 - m e t h y l - 2 - h y d r o x y ) e t h y l -  

a m i n o t r i a z i n - 6 " - y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c  

a c i d   and  i t s   s a l t s ,  

(h)  4 , 4 ' - d i ( 2 " - m e t h y l a m i n o - 4 " - p - c h l o r o a n i l i n o t r i a z i n -  

6 " - y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s  

s a l t s ,  

( i )   4 , 4 ' - d i ( 2 " - d i e t h o l a m i n e - 4 " - s u l p h a n i l i n o t r i a z i n -  

6 " - y l a m i n o ) - s t i l b e n e - 2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s  

s a l t s ,  



( j )   4 , 4 ' - d i ( 3 - s u l p h o s t y r y l ) d i p h e n y l   and  i t s   s a l t s ,  

(k)  4 , 4 ' - d i ( 4 - p h e n y l - 1 , 2 , 3 - t r i a z o l - 2 - y l ) - s t i l b e n e -  

2 , 2 ' - d i s u l p h o n i c   a c i d   and  i t s   s a l t s ,  

(1)  1 - ( p - s u l p h o n a m i d o p h e n y l ) - 3 - ( p - c h l o r o p h e n y l ) - Δ 2 -  

p y r a z o l i n e .  

The  s a l t   of  t he   a c i d   d e f i n e d   in  (a)   a b o v e ,   is   r e f e r r e d   t o  

b e l o w   as  " f l u o r e s c e r   X " .  

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

in  d e t e r g e n t   c o m p o s i t i o n s   in  t he   fo rm  of  t h e i r   a l k a l i   m e t a l  

s a l t s ,   f o r   e x a m p l e ,   the   s o d i u m   s a l t s .   In  a d d i t i o n   to  t h e s e  

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

d e s i r e d .   The  t o t a l   amoun t   of  t he   f l u o r e s c e n t   a g e n t   o r  

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

0 . 0 2 - 2 %   by  w e i g h t .  

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   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 ,   t o  

d e c r e a s e   a  t e n d e n c y   to  fo rm  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   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 r o m   a b o u t   0.2%  to  a b o u t  2 . 5 %   by  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 .  

I t   may  be  d e s i r a b l e   to  i n c l u d e   in  t he   c o m p o s i t i o n s   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 -   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 rom  a b o u t   5%  to  a b o u t   15% 

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



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   wou ld   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   or  a l k a l i n e   s i l i c a t e s .  

T h e  c o m p o s i t i o n s   of  the   i n v e n t i o n   a r e   r e q u i r e d   to  b e  

a l k a l i n e ,   b u t   n o t   t oo   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 he   c o m p o s i t i o n s   s h o u l d   g i v e   a  pH  o f  

f rom  a b o u t   8 . 5   to  a b o u t   11  in  use   in  a q u e o u s   wash  s o l u t i o n .  

I t   i s   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   as  l o w e r   pHs  t e n d   t o  

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  m o r e  

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 .   T h e  

pH  is   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   o f  

0.1%  w/v   of   t h e   p r o d u c t   in  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 .  

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   b e  

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 r m ,  

and  can   be  p r o d u c e d   by  any  of  t he   t e c h n i q u e   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 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   f o r m   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   the   i n g r e d i e n t s   o f  

t h e   b l e a c h   s y s t e m ,   and  o p t i o n a l l y   a l s o   t h 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   a r e   a d d e d .   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   fo rm  the   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  no t   more  t h a n   a b o u t  

1 2 % ,  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  

as  t h e   l o w e r   m o i s t u r e   l e v e l s   have   been   f o u n d   to  b e  

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  n o w   be  i l l u s t r a t e d   by  the   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 .  

EXAMPLE  1 

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

* C a l c u l a t e d   as  t he   e q u i v a l e n t   a m o u n t   of  t he   a c i d   f o r m  -  

D e q u e s t   2 0 4 1 .  

To  t h e s e   b a s e   p o w d e r s   we re   p o s t - d o s e d   t he   f o l l o w i n g  

i n g r e d i e n t s :  



T h e s e   p o w d e r s   we re   t h e n   t e s t e d   u s i n g   t he   f o l l o w i n g  

p r o c e d u r e .   A  M i e l e   W484  a u t o m a t i c   w a s h i n g   m a c h i n e   w a s  

u s e d ,   s e t   on  i t s   60°C  main   wash  o n l y   p r o g r a m m e .   The  l o a d  

used   c o n s i s t e d   of  4  kg  of  u n s o i l e d   c o t t o n   and  4  s t a n d a r d  

s o i l e d   b l e a c h   s e n s i t i v e   t e a - s t a i n e d   t e s t   p i e c e s .   100g  o f  

t h e   t e s t   p o w d e r   was  i n t r o d u c e d   u s i n g   t he   m a c h i n e ' s  

d i s p e n s e r .   The  m a c h i n e ' s   i n t a k e   of  w a t e r   ( h a r d n e s s   1 5 ° F H )  

was  20  l i t r e s .   Each   p o w d e r   was  t e s t e d   t h r e e   t i m e s .  

D u r i n g   t h e   w a s h ,   s a m p l e s   of  t h e   wash  l i q u o r   were   t a k e n  

when  t he   wash  l i q u o r   f i r s t   r e a c h e d   40°C.   The  c o n t e n t   o f  

p e r a c e t i c   a c i d   and  a c t i v e   o x y g e n   was  d e t e r m i n e d   in  e a c h  

s a m p l e   u s i n g   c o n v e n t i o n a l   a n a l y t i c a l   t e c h n i q u e s .   At  t h e  

end  of  e a c h   wash  t h e   b l e a c h i n g   p e r f o r m a n c e   on  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 * ) .   The  mean  r e 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   was  3 2 . 6   and  t h e   b l e a c h i n g   e f f e c t   i s  

q u o t e d   as  a  c h a n g e   in  f a b r i c   r e f l e c t a n c e ,   Δ R 4 6 0 * .  

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



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

S T P / z e o l i t e   p r o d u c t   is   s u r p r i s i n g   s i m i l a r   to  t h e  

p e r f o r m a n c e   of  t he   STP  o n l y   p r o d u c t   ( C o m p a r a t i v e   E x a m p l e  

A) ,   d e s p i t e   the   l o w e r   t o t a l - p h o s p h o r u s   l e v e l .  

EXAMPLE  2 

The  e x p e r i m e n t s   of  Example   1  were   r e p e a t e d   w i t h  

p o w d e r s   made  up  a c c o r d i n g   to  t he   f o l l o w i n g   f o r m u l a t i o n s :  

The  p r o c e d u r e   of  E x a m p l e   1  was  m o d i f i e d   in  t h a t   t h e  

e x p e r i m e n t   was  c a r r i e d   o u t   in  a  T e r g o t o m e t e r   w i t h   a  h e a t - u p  



f rom  16°C  to   60°C  in  34  m i n u t e s .   A  p r o d u c t   d o s a g e   of  5  g / 1  

was  u s e d .   The  w a t e r   h a r d n e s s   was  40°  FH.  

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 :  

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

p e r f o r m a n c e   of  t he   S T P / z e o l i t e   p r o d u c t   i s   s u b s t a n t i a l l y  

b e t t e r   t h a n   t h e   z e o l i t e   o n l y   p r o d u c t   ( C o m p a r a t i v e  

E x a m p l e   B ) .  

EXAMPLE  3 

To  t h e   b a s e   p o w d e r s   g i v e n   in  E x a m p l e   2  and  i n  

c o m p a r a t i v e   E x a m p l e   B  t h e r e   were   p o s t - d o s e d   t he   f o l l o w i n g  

i n g r e d i e n t s :  

U s i n g   t h e   same  p r o c e d u r e   as  in  E x a m p l e   2,  m o d i f i e d  

o n l y   in  t h a t   t h e   w a t e r   h a r d n e s s   was  35°  FH,  t he   r e s u l t s  

o b t a i n e d   w e r e   as  f o l l o w s :  



EXAMPLE  4 

To  the   b a s e   p o w d e r s   g i v e n   in  E x a m p l e   2  and  i n  

C o m p a r a t i v e   E x a m p l e   B,  t h e r e   we re   p o s t - d o s e d   the   f o l l o w i n g  

i n g r e d i e n t s :  

U s i n g   t h e   same  p r o c e d u r e   as  in  E x a m p l e   3,  t h e  

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

EXAMPLES  5  AND  6 

D e t e r g e n t   p o w d e r s   were   p r e p a r e d   a c c o r d i n g   to  t h e  

f o l l o w i n g   a p p r o x i m a t e   f o r m u l a t i o n s   and  we re   found   to  g i v e  

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

in  w h i c h   s o d i u m   t r i p o l y p h o s p h a t e   (STP)  was  t he   o n l y   b u i l d e r  

m a t e r i a l .  



T h e   s u d s - s u p p r e s s a n t   m a t e r i a l   u s e d   was  a  1 :3   m i x t u r e  

of  a  C16  a l k y l   p h o s p h o r i c   a c i d   e s t e r   and  p e t r o l e u m   j e l l y  
w i t h   a  d r o p   m e l t i n g   p o i n t   of  5 4 ° C .  

EXAMPLE  7 

The  e x p e r i m e n t s   of  E x a m p l e   1  were   r e p e a t e d   w i t h  

p o w d e r s   made  up  a c c o r d i n g   to   t h e   f o l l o w i n g   f o r m u l a t i o n s  

( p a r t s   by  w e i g h t ) :  



The  p r o c e d u r e   of  E x a m p l e   1  was  m o d i f i e d   in  t h a t   t h e  

e x p e r i m e n t   was  c a r r i e d   o u t   in  a  T e r g o t o m e t e r   w i t h   a  h e a t - u p  

f r o m   16°C  to  55°C  in  30  m i n u t e s .   With  a  f u r t h e r   30  

m i n u t e s   a t   55°C  a  p r o d u c t   d o s a g e   of  5  g /1   was  u s e d .   W a t e r  

h a r d n e s s e s   of  35°FH  and  60°FH  were   u s e d .  

The  r e s u l t s   o b t a i n e d   we re   as  f o l l o w s :  

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

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

( E x a m p l e   7)  is  i m p r o v e d   w i t h   i n c r e a s e d   w a t e r   h a r d n e s s ,  



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

on  STP  o n l y   and  z e o l i t e   o n l y   ( C o m p a r a t i v e   E x a m p l e s   E  and  F )  
is  r e d u c e d   w i t h   i n c r e a s e d   w a t e r   h a r d n e s s .  

EXAMPLE  8 

The  e x p e r i m e n t s   of  E x a m p l e   1  we re   r e p e a t e d   w i t h  

p o w d e r s   made  up  a c c o r d i n g   to  t h e   f o l l o w i n g   f o r m u l a t i o n s  

( p a r t s  b y   w e i g h t ) :  

The  p r o c e d u r e   of  E x a m p l e   1  w a s   m o d i f i e d   in  t h a t   t h e  

e x p e r i m e n t   was  c a r r i e d   o u t   in  a  T e r g o t o m e t e r   w i t h   a  h e a t - u p  

f r o m   16°C  to  55°C  in  60  m i n u t e s .   A  p r o d u c t   d o s a g e   of  5 

g / 1   was  u s e d .   W a t e r   h a r d n e s s e s   of  35°FH  and  60°FH  w e r e  

- u s e d .  

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 :  



T h i s   Example   d e m o n s t r a t e s   t h a t   the   b l e a c h i n g  

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

( E x a m p l e   8)  is  i m p r o v e d   w i t h   i n c r e a s e d   w a t e r   h a r d n e s s ,  

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

c o n t a i n i n g   p e r b o r a t e   w i t h o u t   TAED  is  r e d u c e d   w i t h   r e d u c e d  

w a t e r   h a r d n e s s .  

EXAMPLE  9 

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

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

In  t h e   above   e x a m p l e s ,   t he   a n i o n i c   d e t e r g e n t   a c t i v e  

used   was  the   s o d i u m   s a l t   of  a l k y l   ( a p p r o x .   C12)  b e n z e n e  

s u l p h o n a t e   and  the   n o n i o n i c   u sed   was  a  m i x t u r e   of  D o b a n o l  

4 5 - 1 8   and  L u t e n s o l   12EO.  The  soap   used   was  a  m i x t u r e   o f  

h a r d e n e d   t a l l o w   soap   and  h a r d e n e d   r a p e s e e d   s o a p .   T h e  

z e o l i t e   u sed   was  z e o l i t e   A  (ex  D e g u s s a ) .  



1.  A  p a r t i c u l a t e   a l k a l i n e   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   a t   l e a s t   o n e  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 ,   an  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 ,   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   d e t e r g e n c y  b u i l d e r   m a t e r i a l ,   a  

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

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  a b o u t   5%  to  a b o u t   40%  by  w e i g h t   of  s a i d   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 ;  

f r o m   a b o u t   12.5%  to  a b o u t   25%  by  w e i g h t   of  s a i d   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   c a l c u l a t e d   on  an  a n h y d r o u s  

b a s i s ;  

f rom  a b o u t   7.0%  to  a b o u t   36%  by  w e i g h t   of  s a i d   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   d e t e r g e n c y   b u i l d e r   m a t e r i a l  

c a l c u l a t e d   on  an  a n h y d r o u s   b a s i 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  a  

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

up  to   a b o u t  1 5 %   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  

b l e a c h ,   t h e   w e i g h t   r a t i o   of  s a i d   p e r o x y   b l e a c h   to   s a i d  

a c t i v a t o r   b e i n g   b e t w e e n  a b o u t   2 :1   and  a b o u t   1 5 : 1 .  

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

' i n   t h a t   t h e   sum  of  t he   p e r c e n t a g e   q u a n t i t y   of  t he   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   and  h a l f   t h e   p e r c e n t a g e   q u a n t i t y   o f  

t he   a l u m i n o s i l i c a t e   m a t e r i a l   l i e s   b e t w e e n   a b o u t   25  a n d  

a b o u t   3 7 .  



3.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   s a i d   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  

is   s e l e c t e d   f rom  a n i o n i c   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 s   and  m i x t u r e s   t h e r e o f   w i t h   a  l e s s e r   a m o u n t   of  o n e  

or   more  n o n - a n i o n i c   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 s .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t he   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  

i n c l u d e s   an  a n i o 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   and  a  

n o n i o 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   in  a  r e l a t i v e   w e i g h t  

r a t i o   of  a t   l e a s t   2 : 1 .  

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

t h a t   i t   f u r t h e r   c o n t a i n s   a  s t a b i l i s e r   f o r   the   b l e a c h  

s y s t e m .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   i t   c o n t a i n s  

f rom  a b o u t   10%  to  a b o u t   25%  by  w e i g h t   of  a  m i x t u r e   o f  

a n i o 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   t o g e t h e r   w i t h  

s y n t h e t i c   n o n i o 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 ,   t h e  

w e i g h t   r a t i o   of  s a i d   a n i o n i c   m a t e r i a l   to  s a i d   n o n i o n i c  

m a t e r i a l   b e i n g   b e t w e e n   a b o u t   3:1  and  a b o u r   1 0 : 1 ,   t h e  

a n i o n i c   m a t e r i a l   b e i n g   a  m i x t u r e   of  a  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   a c t i v e   m a t e r i a l   and  s o a p ;  

f rom  a b o u t   15%  to  a b o u t   22%  by  w e i g h t   s o d i u m  

t r i p o l y p h o s p h a t e ;  

f rom  a b o u t   12%  to  a b o u t   30%  c r y s t a l l i n e   a l u m i n o -  

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

f rom  a b o u t   5.5%  to  a b o u t   27%  by  w e i g h t   s o d i u m  

p e r b o r a t e ;  



f rom  a b o u t   0.5%  to   a b o u t   10%  by  w e i g h t   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 h e   w e i g h t   r a t i o   of   t h e   s o d i u m  

p e r b o r a t e   to  t h e   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   b e i n g  

b e t w e e n   a b o u t   3 . 5 : 1   and  a b o u t   1 0 : 1 ;  

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

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

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

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






	bibliography
	description
	claims
	search report

