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@  Peroxide  activation. 

  Hydrogen  peroxide  and  persalts  are  markedly  less  efficient 
bleaching  agents  at  hand-hot  temperatures  than  near  the 
boiling  point  of  solutions  containing  them. 

In  order  to  improve  the  bleaching  performance  of  such 
percompounds,  the  invention  provides  an  activator  system 
comprising  a  catalytic  amount  of  a  soluble  manganous  salt  in 
conjunction  with  an  excess  amount  of  an  alkali  metal  citrate 
or  citric  acid.  Typically  about  0.5  to  5  mg/I  manganous  ion  is 
provided  in  solution  together  with  100  to  5000  mg/I  citrate, 
and  percompound  providing  from  35  to  10000  ppm  mg/I 
available  oxygen. 

The  bleach  system  can  be  employed  on  its  own,  or  as  an 
additive  to  a  washing  composition  or  even  as  a  component  of 
the  latter. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  p e r o x i d e   a c t i v a t i o n  

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

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

h y d r o g e n   p e r o x i d e   u n d e r   t h e   c o n d i t i o n s   of   u s e .  

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

h y d r o g e n   p e r o x i d e   and  p e r s a l t s   t h a t   g e n e r a t e   i t   in   u s e  

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

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

a t   low  w a s h i n g   t e m p e r a t u r e s ,   s u c h   as  a m b i e n t   to   6 0 ° C .  

A c c o r d i n g l y ,   and  e s p e c i a l l y   in  t h e   wake  of   i n c r e a s e d   e n e r g y  

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

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

One  c l a s s   of   a c t i v a t o r s   w h i c h   h a v e   r e c e i v e d  

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

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

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

h a r n e s s i n g   t h e   r e a c t i o n   b e t w e e n   t h e   two  c o m p o n e n t s   t o  

e n h a n c e   low  t e m p e r a t u r e   s t a i n   r e m o v a l   has   p r o v e n   to   b e  

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

some  r e s p e c t s   a p p e a r s   to   be  s e l f - c o n f l i c t i n g   and   in   o t h e r  

a s p e c t s   t h e   g e n e r a l i s e d   s t a t e m e n t s   a p p e a r   to   be  u n w a r r a n t e d  

by  t h e   e x p e r i m e n t a l   s u p p o r t .  

One  t r a n s i t i o n   m e t a l   t h a t   a p p e a r s   to  be  c a p a b l e   o f  

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

P a s s i n g   r e f e r e n c e   i s   made  to  i t   in   U S - A - 3 1 5 6 6 5 4 ,   b u t   t h e  

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

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



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

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

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

m a n g a n e s e   s u l p h a t e   b l e a c h e d   no  b e t t e r   t h a n   h y d r o g e n   p e r o x i d e  
a l o n e   a t   t h e   same  c o n d i t i o n s .   C l e a r l y   U S - A - 3 1 5 6 6 5 4  

r e p r e s e n t e d   m e r e   s p e c u l a t i o n   in  so  f a r   as  i t   r e f e r r e d   t o  

m a n g a n e s e .  

U S - A - 3 5 3 2 6 3 4   a l s o   d e s c r i b e d   c o m p o s i t i o n s   c o n t a i n i n g   a  
t r a n s i t i o n   m e t a l   and  a  p e r s a l t ,   b u t   t h e y   d e m o n s t r a t e d  

a c t i v a t i o n   o n l y   in   t h e   p r e s e n c e   of   a  r a n g e   of   w e a k l y  

c h e l a t i n g   a g e n t s ,   d i f f e r e n t   f r o m   t h o s e   in   U S - A - 3 1 5 6 6 5 4   w h e n  

an  o r g a n i c   p e r s a l t   a c t i v a t o r   was  p r e s e n t   as   w e l l .   S t r o n g e r  

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

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

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

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

c o m p o s i t i o n   to   w h i c h   s o d i u m   p e r b o r a t e   had   b e e n   a d d e d .  

In  more   r e c e n t   t i m e s   E P - A - 7 2 1 6 6   d e s c r i b e s   a  

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

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

m a j o r   s p e c i f i e d   c l a s s   c o m p r i s e s   a m i n o ( p o l y ) c a r b o x y l a t e s .   I t  

w i l l   be  r e c o g n i s e d   t h a t   t h e s e   s e q u e s t r a n t s   a r e   t h e   same  a s  

t h o s e   r e f e r r e d   to   in   U S - A - 3 1 5 6 6 5 4   and  t h o s e   s p e c i f i c a l l y  

e x c l u d e d   f r o m   U S - A - 3 5 3 2 6 3 4 .   C o n s e q u e n t l y   t h i s   s p e c i f i c a t i o r  

p r o v i d e s   no  d i r e c t   t e a c h i n g   upon   t h e   p r o v i s i o n   of   a  s i n g l e  

m e t a l   c a t a l y s t   s y s t e m ,   when  s i m i l a r   c o m m e n t s   a p p l y   as  f o r  

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

U S - A - 3 1 5 6 6 5 4 .  

Mos t   r e c e n t l y ,   i n   E P - A - 8 2 5 6 3 ,   t h e r e   i s   d e s c r i b e d  

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

p r e s e n c e   of   a  c a r b o n a t e .   In  p r a c t i c e ,   f a b r i c s   t y p i c a l l y   a r c  

s t a i n e d   w i t h   a  v a r i e t y   of   d i f f e r e n t   t y p e s   of  s t a i n s ,  

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

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

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

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



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

I n d e e d ,   a l l   t h e i r   E x a m p l e s   i n c l u d e   one  or  more   a u x i l i a r y  

b u i l d e r s .   H o w e v e r   t h e   E x a m p l e s   and  p a r t i c u l a r l y   E x a m p l e s   I ,  

I I I   and   XII   show  c l e a r l y   t h e   d e l e t e r i o u s   e f f e c t   o f  

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

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

I t   i s   t h u s   a  r e a s o n a b l e   i n f e r e n c e   f r o m   E P - A - 8 2 5 6 3   t h a t   t h e  

key   to   e m p l o y i n g   m a n g a n e s e   as  a  p e r s a l t   p r o m o t e r   r e s t s   w i t h  

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

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

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

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

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

t h a t   no  a c t i v a t i o n   of   p e r s a l t s   i s   n o t i c e a b l e .  

S u r p r i s i n g l y ,   i t   h a s   now  b e e n   f o u n d   t h a t   n o t   a l l  

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

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

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  

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

p e r o x i d e   or  a  p e r s a l t   t h a t   g e n e r a t e s   h y d r o g e n   p e r o x i d e   i s  

b r o u g h t   i n t o   c o n t a c t   w i t h   a  c a t a l y t i c   a m o u n t   of   a  m a n g a n o u s  
s a l t   in   t h e   p r e s e n c e   of   a  s u b s t a n t i a l   e x c e s s   o f   an  o r g a n i c  

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

c i t r i c   a c i d .  

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

d e r i v e d   f r o m   any   m a n g a n e s e   ( I I )   s a l t ,   s u c h   as   m a n g a n o u s  

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

c o m p o u n d   or  s u b s t r a t e   w h i c h   d e l i v e r s   m a n g a n e s e   ( I I )   i o n s   i n  

a q u e o u s   s o l u t i o n .   The  s u b s t r a t e   can   c o m p r i s e   an  a b s o r b e n t  

p a r t i c u l a t e   or  non  p a r t i c u l a t e   s u b s t r a t e   w h i c h   p r e v i o u s l y  

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

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

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

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

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

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

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



F R - A - 2 2 2 5 5 6 8 ,   D E - A - 2 4 2 2 6 5 5   or  B E - A - 8 4 9 3 8 2 ,   w h i c h   i n c l u d e  

m a n g a n o u s   e x c h a n g e d   z e o l i t e s   A,  X  and  Y.  

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

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

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

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

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

p e r f o r m a n c e .   T h u s ,   t h e   a m o u n t   of   m a n g a n o u s   s a l t   to   e m p l o y  

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

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

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

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

s o l u t i o n   to   c o n t a i n   a t   l e a s t   0 . 5   m g / l   and   t y p i c a l l y   n o t   m o r e  

t h a n   10  m g / l   a v a i l a b l e   f o r   c o m p l e x i n g   w i t h   t h e   c i t r a t e   o r  

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

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

In  p r a c t i c e ,   i t   i s   o f t e n   c o n v e n i e n t   to   s e l e c t   t h e   a v a i l a b l e  

m a n g a n o u s   c o n c e n t r a t i o n   w i t h i n   t h e   r a n g e   o f   1  to   5  m g / l .  

The  c o n c e n t r a t i o n   of   t h e   c i t r a t e / c i t r i c   a c i d   i s  

d e s i r a b l y   a t   l e a s t   10  t i m e s   t h a t   of  t h e   m a n g a n o u s   i o n ,   a n d  

in  p a r t i c u l a r   a t   l e a s t   100  m g / l .   I t   i s   c o n v e n i e n t ,   o f t e n ,  

to   s e l e c t   t h e   c i t r a t e / c i t r i c   a c i d   c o n c e n t r a t i o n   in  t h e   r a n g e  

of   100  to   5000   m g / l   s i n c e   s u c h   a  c o n c e n t r a t i o n   r a n g e   c a n  

r e a d i l y   be  o b t a i n e d   by  d i s s o l u t i o n   of  c i t r a t e / c i t r i c   a c i d  

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

r e c o m m e n d e d   d o s a g e s .  

The  w a s h i n g / b l e a c h i n g   b a t h   a l s o   c o n t a i n s   h y d r o g e n  

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

a t   l e a s t   5  and   p r e f e r a b l y   a t   l e a s t   20  mg /1   a v a i l a b l e   o x y g e n  

( a v o x )   in   s o l u t i o n .   Fo r   s t a i n   r e m o v a l   in   d o m e s t i c   w a s h i n g  

p r o c e s s e s   t h e   a v o x   i s   f r e q u e n t l y   s e l e c t e d   in   t h e   r a n g e   of  35  

to   200  m g / l   a v o x ,   f o r   c o m b i n e d   s t a i n   r e m o v a l   a n d  

d i s i n f e c t i o n   o f t e n   f r o m   200  to  500  m g / l   a v o x   and   f o r   t e x t i l e  

b l e a c h i n g   o f t e n   f r o m   1000  to   1 0 , 0 0 0   m g / l   a v o x .   The  h y d r o g e n  

p e r o x i d e   can   be  a d d e d   as  s u c h   or  i n t r o d u c e d   as   any   p e r s a l t  

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



p e r b o r a t e   t e t r a h y d r a t e ,   t r i h y d r a t e   or  m o n o h y d r a t e ,   u r e a  
p e r o x i d e ,   or  as  an  a d d u c t   w i t h   s o d i u m   s u l p h a t e   and  s o d i u m   o r  

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

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

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

For   e f f e c t i v e   w a s h i n g / b l e a c h i n g   of   s t a i n s ,   i t   i s  

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

p a r t i c u l a r l y   f rom  a b o u t   pH  8  to  a b o u t   pH  1 0 . 5 ,   and  f o r  

t e x t i l e   b l e a c h i n g   e s p e c i a l l y   f rom  a b o u t   pH  10  to  a b o u t  

pH  1 2 - 1 3 .   T h i s   can  be  a c h i e v e d   e i t h e r   by  i n t r o d u c t i o n   of  a n  

a l k a l i   s u c h   as  s o d i u m   h y d r o x i d e   u n d e r   a u t o m a t i c   or  m a n u a l  

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

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

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

p r e s e n c e   of  an  a l k a l i n e   b u f f e r   or  b u f f e r   c o m b i n a t i o n .   I t  

w i l l   be  r e c o g n i s e d   t h a t   b o t h   t h e   p e r s a l t s   and  t h e   c i t r a t e  

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

t h e   w a s h i n g   s o l u t i o n   to   r e a c h   an  a l k a l i n e   pH  a u t o m a t i c a l l y .  

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

in  c o n t r o l l e d   d o s e s   to   t h e   s o l u t i o n ,   or  more   c o n v e n i e n t l y  

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

more   of  them  can  be  f o r m u l a t e d   in  t h e   p r e c a l c u l a t e d  

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

u s e .   For   d o m e s t i c   u s e   i t   i s   e a s i e s t   to  e m p l o y   p a r t i c u l a t e  

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

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

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   0 . 5   and  p r e f e r a b l y   1-5  p a r t s  

by  w e i g h t   of   a  m a n g a n o u s   s a l t ,   c a l c u l a t e d   on  t h e   b a s i s   o f  

t h e   w e i g h t   of  t h e   m a n g a n o u s   ion   p a r t   t h e r e o f ,   and  f r o m  1 0 0  

to  5 0 0 0 ,   p r e f e r a b l y   250  to   2000  p a r t s   by  w e i g h t   of  t h e  

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

f o r m u l a t i o n   can   be  p r o v i d e d   as  s u c h   or  be  a g g r e g a t e d   to   f o r m  

t a b l e t s ,   g r a n u l a t e s ,   p i l l s   or  t h e   l i k e   t h e r e b y   p e r m i t t i n g  

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

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

In  a  y e t   f u r t h e r   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  

is   i n c o r p o r a t e d   w i t h   t h e   a f o r e m e n t i o n e d   a c t i v a t o r  



c o m p o s i t i o n   f r o m   200  to   4 0 0 0 ,   p r e f e r a b l y   500  to   2000  p a r t s  

by  w e i g h t   of   a  p e r s a l t ,   t h e r e b y   f o r m i n g  a   b l e a c h   c o m p o s i t i o n  
t h a t   can  be  e m p l o y e d   by  i t s e l f   or  a s   an  a d j u v a n t   w i t h   a  
s u r f a c t a n t   c o m p o s i t i o n ,   p a r t i c u l a r l y   an  u n b u i l t   c o m p o s i t i o n  

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

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

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

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

h e r e i n a b o v e   in   a  w e i g h t   a m o u n t   of  a t   l e a s t   5%  and  g e n e r a l l y  

f r o m   10  to   60%,  e s p e c i a l l y   15  to   50%  of  t h e   c o m p o s i t i o n ,   a  

s u r f a c t a n t ,   in   a  w e i g h t   a m o u n t   of   a t   l e a s t   2%  to  70%  a n d  

g e n e r a l l y   5  to   50%,  p r o c e s s i n g   a c i d s   in  a  w e i g h t   of   0  t o  

40%,  and  o t h e r   d e t e r g e n t   a d j u v a n t s   in  a  t o t a l   a m o u n t   of  0  t o  

2 0 % .  

The  s u r f a c t a n t s   t h a t   can  be  e m p l o y e d   in   t h e   p r e s e n t  

i n v e n t i o n   i n c l u d e   a n i o n i c ,   n o n i o n i c ,   z w i t t e r i o n i c   o r  

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

f o r   i n c o r p o r a t i o n   in  p e r s a l t - c o n t a i n i n g   w a s h i n g  

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

w a t e r   s o l u b i l i t y .  

The  a n i o n i c   s u r f a c t a n t s   a r e   n o r m a l l y   a l k a l i   m e t a l   o r  

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

a l k a l i n e   e a r t h   m e t a l   s a l t s   can  be  t o l e r a t e d .   One  or  m o r e  

a n i o n i c   s u r f a c t a n t s   a r e   o f t e n   s e l e c t e d   f r o m   l i n e a r   a l k y l  

b e n z e n e   s u l p h o n a t e s ,   e s p e c i a l l y   h a v i n g   C9-C15   in  t h e   a l k y l  

c h a i n ,   a l k y l   s u l p h a t e s ,   p a r t i c u l a r l y   C 1 0 - C 2 2 ,   o l e f i n  

s u l p h o n a t e s ,   p a r t i c u l a r l y   C 1 0 - C 2 4 ,   a l k a n e   a n d / o r  

h y d r o x y a l k a n e   s u l p h o n a t e s ,   o f t e n   C 1 0 - C 2 4 ,   a l k y l   p h e n o x y  

e t h e r   s u l p h a t e s ,   o f t e n   w i t h   C8-C12   a l k y l   c h a i n   and  1 - 1 0  

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

C 1 0 - C 2 0   a l k y l   c h a i n   and  1 - 1 0 ,   p r e f e r a b l y   2 -4   e t h y l e n e   o x i d e  

u n i t s   and  s o a p s ,   p a r t i c u l a r l y   C 1 2 - C 2 0 .   V a r i o u s   o t h e r  

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

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

s u l p h o n a t e s ,   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 ,   a n d  

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

The  n o n i o n i c   s u r f a c t a n t s   f o r   i n c o r p o r a t i o n   in  i n v e n t i o n  



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

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

5 - 3 0   u n i t s ,   w i t h   an  a l i p h a t i c   or  a r o m a t i c   a l c o h o l   or  a n  

a l i p h a t i c   a c i d   a m i n e   or  a m i d e .   In  s u c h   n o n i o n i c  

s u r f a c t a n t s ,   t h e   h y d r o p h o l i c   a l i p h a t i c   m o i e t y   o f t e n   h a s   a  
c h a i n   l e n g t h   of  C 8 - C 2 2 ;   and  i s   C6-C12   when  p r e s e n t   in  a n  

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

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

I t   i s   c o n v e n i e n t ,   u s u a l l y   to   e m p l o y   b o t h   an  a n i o n i c  

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

w a s h i n g   c o m p o s i t i o n s ,   in  a  w e i g h t   r a t i o   o f t e n   f r o m   10:1  t o  

1 : 1 0 .  

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

w a t e r - s o l u b l e   a m i n e   o x i d e s ,   p h o s p h i n e  o x i d e s   and  s u l p h u r  

o x i d e s ,   e a c h   c o n t a i n i n g   a  C 1 0 - C 2 2   a l k y l   c h a i n   and  o f t e n   2 

C1-C3  a l k y l   c h a i n s .  

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

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

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

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

one  s u b s t i t u e n t   i s   Ca -C18   and  one  t e r m i n a t e s   in  an  a n i o n i c  

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

e x a m p l e   a l k y l - h y d r o x y - p r o p a n e - s u l p h o n a t e s   a n d  

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

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

o f t e n   s e l e c t e d   f rom  q u a t e r n a r y   ammonium  c o m p o u n d s   h a v i n g   o n e  

or  two  C8-C20   s t r a i g h t   or  b r a n c h e d   h y d r o p h o b i c   g r o u p s ,   e . g .  

c e t y l   t r i m e t h y l   ammonium  b r o m i d e   or  c h l o r i d e ,   d i o c t a d e c y l  

d i m e t h y l   ammonium  c h l o r i d e ,   and  t h e   f a t t y   a l k y l   a m i n e s .  

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

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

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

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

s t a i n s   u n d e r   c o n d i t i o n s   i d e n t i c a l   to   t h o s e   in  w h i c h   c i t r a t e  

e n a b l e s   t h e   m a n g a n e s e   to  a c t i v a t e .   The  p r e s e n c e   of   s u c h  

a u x i l i a r y   b u i l d e r s   t e n d s   to  r e d u c e   t h e  

c i t r a t e / m a n g a n e s e / h y d r o g e n   p e r o x i d e   a c t i v a t i o n ,   to  a n  



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

a u x i l i a r y   b u i l d e r .   D e s p i t e   t h a t ,   in  p r a c t i c e   i t   i s  

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

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

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

s e q u e s t a t i o n   of  c a l c i u m   and  m a g n e s i u m   i o n s ,   or  i m p r o v e d  

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

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

s t a i n s .   A c c o r d i n g l y ,   w a s h i n g   c o m p o s i t i o n s   and  p r o c e s s e s   o f  

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

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

p a r t i c u l a t e   b u i l d e r s .   Such   b u i l d e r s   can   i n c l u d e   a l k a l i  

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

a l k a l i   m e t a l   s i l i c a t e s   as  w e l l   as  z e o l i t e s   o b e y i n g   t h e  

g e n e r a l   f o r m u l a   ( M 2 0 ) x . ( A I 2 0 3 ) . ( S i 0 3 ) y   in   w h i c h   M  i s   a  

m o n o v a l e n t   m e t a l   e s p e c i a l l y   s o d i u m ,   x  i s   0 . 7   to  1 .5   and  y  i s  

1 .3   to  4 . 0 ,   i n c l u d i n g   z e o l i t e s   A  and  X  and  m i x t u r e s   t h e r e o f .  

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

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

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

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

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

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

t h a n   t h e   w e i g h t   of   c i t r a t e ,   l e s t   some  b e n e f i t   i s   s t i l l  

r e t a i n e d   e v e n   when  t h e   p r o p o r t i o n   of  c i t r a t e   f a l l s   to  as  l o w  

as  20%  of  t h e   t o t a l   b u i l d e r   w e i g h t .   In  p r a c t i c e   t h i s   m e a n s  

t h a t   i t   i s   n o r m a l l y   s e l e c t e d   in  t h e   r a n g e   of   0 - 3 0 % ,   a n d  

o f t e n   r e p r e s e n t s   5-20%  of  t h e   t o t a l   f o r m u l a t i o n .   I n d e e d ,   i n  

v i e w   of   t h e   q u a l i t y   of  c i t r a t e   as  b u i l d e r   in  i t s   own  r i g h t ,  

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

and  t h e i r   i n c l u s i o n   may  be  p r i m a r i l y   a t   low  l e v e l s   of  e . g .  

up  to   5-10%  f o r   o t h e r   f u n c t i o n s   s u c h   as  pH  c o n t r o l   e t c ,  

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

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

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

The  d e t e r g e n t   a u x i l i a r y   a g e n t s   p r e s e n t   a r e   n o r m a l l y  

s e l e c t e d   f rom  s o i l   a n t i r e d e p o s i t i o n   a g e n t s ,   dye  t r a n s f e r  



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

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

d y e s ,   p e r f u m e s   and  p r o t e o l y t i c   e n z y m e s .   A m o n g s t   t h e  

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

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

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

q u i n o l i n e s   and  d i p i c o l i n i c   a c i d   as  p e r o x y   s t a b i l i s e r s   a n d / o r  

dye  t r a n s f e r   i n h i b i t o r s ,   s i l i c a t e s   f o r   c o r r o s i o n   i n h i b i t i o n ,  

q u a t e r n a r y   ammonium  or  p y r i d i n i u m   h a l i d e s   as  b a c t e r i c i d e s ,  

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

to  r e g u l a t e   f o a m i n g .   D e r i v a t i v e s   of  d i a m i n o s t i l b e n e  

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

e x a m p l e s   of   O B A ' s ,   a n h y d r o u s   s o d i u m   or  m a g n e s i u m   s u l p h a t e  

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

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

1 0 , 0 0 0 ,   m a l e i c   a n h y d r i d e   c o p o l y m e r s   w i t h   e t h y l e n e ,   s t y r e n e  

or  m e t h y l v i n y l   e t h e r ,   e s p e c i a l l y   a b o v e   5 0 , 0 0 0   MW,  o r  

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

k i e s e l g u h r   as  a b r a s i v e s .   N a t u r a l l y ,   i t   i s   p r e f e r r e d   t o  

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

p e r o x y g e n   c o m p o u n d s ,   and  to   c o a t   any  enzyme   w i t h   w a t e r  

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

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

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

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

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

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

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

h e a t i n g   t h e   s o l u t i o n   to  a  t e m p e r a t u r e   f rom  a b o u t   25°  to  6 0 ° .  

A l t e r n a t i v e l y   t h e   w a s h i n g   and  b l e a c h i n g   p r o c e s s e s   may  b e  

e f f e c t e d   by  h e a t i n g   up  a  c o l d   w a s h i n g   s o l u t i o n .   A 

c o m b i n a t i o n   of  p r o c e s s e s   can  be  u s e d ,   s u c h   as  c o l d   s t e e p i n g  

f o l l o w e d   by  a  wash  a t   30,  40  or  5 0 o C .  

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

by  e m p l o y i n g   a  h i g h e r   t e m p e r a t u r e   and  by  h i g h e r   A v o x .  

c o n c e n t r a t i o n s ,   b u t   by  v i r t u e   of  t h e   r a t e   a t   w h i c h   t h e  



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

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

f a b r i c   can  c o n v e n i e n t l y   be  as  s h o r t   as  5  m i n u t e s .   L o n g e r  

p e r i o d s   of  f o r   e x a m p l e   t y p i c a l l y   10  to   30  m i n u t e s   and  up  t o  

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

w a s h i n g   or  s t e e p i n g   even   l o n g e r   p e r i o d s   can  be  e m p l o y e d ,  

s u c h   as  s t e e p i n g   o v e r n i g h t .  

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

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

i n v e n t i o n   a r e   g i v e n   by  way  of  e x a m p l e   o n l y .  

E x a m p l e   1  and  c o m p a r i s o n s   2 - 5  

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

r e d   w ine   s t a i n e d   c o t t o n   l i m b r i c   c l o t h   we re   w a s h e d   f o r   20  

m i n u t e s   in  an  a q u e o u s   a l k a l i n e   s o l u t i o n   f o r m e d   by  d i s s o l v i n g  

h y d r o g e n   p e r o x i d e   ( 0 . 3 7 5   g / 1 )   m a n g a n o u s   s u l p h a t e  

t e t r a h y d r a t e   (8  m g / l ,   p r o v i d i n g   2  m g / l   Mn2+)  and  b u i l d e r   i n  

w a t e r   b u f f e r e d   to  pH  10.1  w i t h   s o d i u m   h y d r o x i d e ,   and  w h i c h  

c o n t a i n e d   250  m g / l   h a r d n e s s   in   a  Ca:Mg  w e i g h t   r a t i o   of  3 : 1 .  

The  w a s h i n g   t r i a l s   w e r e   c a r r i e d   ou t   a t   400C  in  a  l a b o r a t o r y  

s c a l e   w a s h i n g   m a c h i n e   a v a i l a b l e   f rom  t h e   US  T e s t i n g  

C o r p o r a t i o n ,   u n d e r   t h e   t r a d e m a r k   TERGOTOMETER.  A f t e r   e a c h  

s w a t c h   had  b e e n   w a s h e d ,   i t   was  r i n s e d   w i t h   c o l d   w a t e r ,   a i r  

d r i e d   and  i t s   r e f l e c t a n c e   (Rw)  m e a s u r e d   u s i n g   a n  

I n s t r u m e n t a l   C o l o u r   S y s t e m   MICROMATCH  r e f l e c t a n c e  

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

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

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

s t a i n e d   c l o t h   (Rs)   and  t h e   p e r c e n t a g e   s t a i n   r e m o v a l  

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

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

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

s o l u t i o n .  

The  r e s u l t s   a r e   s u m m a r i s e d   in  T a b l e   1 .  



From  T a b l e   1,  i t   can  be  s e e n   t h a t   n e i t h e r   of  t h e   t w o  

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

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

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

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

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

t w i c e   as  much  a t   o n l y   h a l f   t h e   m o l a r   c o n c e n t r a t i o n .  

The  a c t i v a a t o r   c o m p o s i t i o n   c o r r e s p o n d i n g   to   t h e   p r o c e s s  
in  E x a m p l e   1  c o m p r i s e   8  p a r t s   by  w e i g h t   m a n g a n e s e   s u l p h a t e  

t e t r a h y d r a t e   p e r   1000  p a r t s   by  w e i g h t   of  t r i s o d i u m   c i t r a t e .  

E x a m p l e s   6  and  7  and  C o m p a r i s o n s   8,  9,  10 

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

r e p e a t e d   e x c e p t   t h a t   t h e   w a s h i n g   s o l u t i o n s   we re   a l l o w e d   t o  

a t t a i n   t h e i r   n a t u r a l   pH  and  t h e   p e r o x i d e   in  s o l u t i o n   w a s  

p r o v i d e d   by  s o d i u m   p e r b o r a t e   t e t r a h y d r a t e   a d d e d   a t   1 . 15   g / 1  

and  in  E x a m p l e   7  and  C o m p a r i s o n   10,  4  t i m e s   t h e   w e i g h t   o f  

m a n g a n o u s   s a l t   was  a d d e d .  

The  r e s u l t s   a r e   s u m m a r i s e d   in  T a b l e   2 



From  T a b l e   2  i t   can  be  s e e n   t h a t   t h e   e f f e c t   o f  

i n t r o d u c i n g   t h e   a c t i v e   o x y g e n   in  t h e   f o r m   of  s o d i u m  

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

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

r e m o v a l   can  be  a c h i e v e d .   H o w e v e r ,   t h e   p r a c t i c a l   b e n e f i t  

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

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

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

m a r k e d .  

The  b l e a c h   c o m p o s i t i o n   c o r r e s p o n d i n g   to   t h e   E x a m p l e   6 

or  7  p r o c e s s e s   c o m p r i s e s   8  r e s p e c t f u l l y   or  32  p a r t s   b y  

w e i g h t  m a n g a n e s e   s u l p h a t e   t e t r a h y d r a t e ,   1000  p a r t s   by  w e i g h t  

t r i s o d i u m   c i t r a t e   and  1150  p a r t s   by  w e i g h t   s o d i u m   p e r b o r a t e  

t e t r a h y d r a t e .  

E x a m p l e   11  and  C o m p a r i s o n   12 

In  t h i s   E x a m p l e   and  C o m p a r i s o n ,   w a s h i n g   s o l u t i o n s  

a c c o r d i n g   to  E x a m p l e   6  and  C o m p a r i s o n   8  were   m a d e ,   b u t  

e m p l o y i n g   a d d i t i o n a l l y   a  p h o s p h a t e - f r e e   d e t e r g e n t  

c o m p o s i t i o n   c a l l e d   US  T i d e   ( T r a d e m a r k )   a t   a  c o n c e n t r a t i o n   o f  

6  g /1   h a v i n g   a  c o m p o s i t i o n   a n a l y s e d   as  a p p r o x i m a t e l y  

l i n e a r   a l k y l   (av  C 1 1 . 5 )   b e n z e n e   s u l p h o n a t e   ( s o d i u m  

s a l t )   1 2 . 5 % ,   n o n i o n i c   e t h o x y l a t e d   s u r f a c t a n t   2 .6%,   z e o l i t e   A 

( s o d i u m )   30%,  s o d i u m   s u l p h a t e   27%,  s o d i u m   c a r b o n a t e   2 0 % ,  

p h o s p h a t e   0 .3%,   c a r b o x y m e t h y l   c e l l u l o s e ,   OBA  and  o t h e r  

d e t e r g e n t   a d j u n c t s   1% and   t he   b a l a n c e   w a t e r .   The  c o n d i t i o n s  

of  w a s h i n g   and  t e s t i n g   f u r t h e r   s a m p l e s   of   t h e   same  s w a t c h e s  

were   e x a c t l y   t h e   same  as  in  E x a m p l e   1 .  

In  E x a m p l e   11,  t h e r e   was  a  s t a i n   r e m o v a l   of  49%  w h e r e a s  

in  C o m p a r i s o n   12  t h e   s t a i n   r e m o v a l   was  o n l y   41%.  T h i s  



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

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

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

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

s u r f a c t a n t s .  

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

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

p e r s a l a t / H 2 0 2   b l e a c h i n g   in  c o m p a r i s o n   w i t h   s e v e r a l   o t h e r  

c o m m o n l y   u s e d   b u i l d e r s .   They  were   c a r r i e d   o u t   i n  

c a l c i u m - c o n t a i n i n g   h a r d   w a t e r .   The  use   of  c a l c i u m   a n d  

c e r t a i n   o t h e r   a l k a l i n e   e a r t h   m e t a l s   to   p r o m o t e   m a n g a n e s e  

a c t i v a t i o n   i s   t h e   s u b j e c t   of  an  a p p l i c a t i o n   of  even   d a t e .  



1.  A  p r o c e s s   f o r   a c t i v a t i n g   h y d r o g e n   p e r o x i d e   in  w h i c h  

h y d r o g e n   p e r o x i d e   or  a  p e r s a l t   t h a t   g e n e r a t e s   h y d r o g e n  

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

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

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

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

s e l e c t e d   f r o m   a k a l i   m e t a l   c i t r a t e s   and  c i t r i c   a c i d .  

2.  A  p r o c e s s   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   in  t h a t  

t h e   c o n c e n t r a t i o n   of   m a n g a n o u s   ion   in  s o l u t i o n   i s   f r o m  

0 . 5   to   10  m g / l .   1 

3.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   2  c h a r a c t e r i s e d   in  t h a t  

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

1  to  5  m g / l .  

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

c h a r a c t e r i s e d   in  t h a t   t h e   i on   c o n c e n t r a t i o n   o f  

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

t h a t   of  t h e   m a n g a n o u s   i o n .  

5.  A  p r o c e s s   a c c o r d i n g   to  c l a i m  4   c h a r a c t e r i s e d   in  t h a t  

t h e   c o n c e n t r a t i o n   of  c i t r a t e / c i t r i c   a c i d   in  s o l u t i o n   i s  

f rom  100  to  5000  m g / l .  

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

c h a r a c t e r i s e d   in  t h a t   t h e   h y d r o g e n   p e r o x i d e   a d d e d   a s  

s u c h   or  in  t h e   f o rm  of   a  p e r s a l t   p r o v i d e s   a  

c o n c e n t r a t i o n   of  a t   l e a s t   20  m g / l   a v a i l a b l e   o x y g e n  
( a v o x )   in   s o l u t i o n .  

7.  A  p r o c e s s   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 s e d   in  t h a t  

t h e   avox   i s   f r om  35  to   200  m g / l   f o r   s t a i n   r e m o v a l .  



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

c h a r a c t e r i s e d   in  t h a t   t h e   b l e a c h i n g   s o l u t i o n   has   a  pH 

of  f rom  pH  8  to   pH  1 0 . 5 .  

9.  A  p r o c e s s   a c c o r d i n g   to  any   p r e c e d i n g   c l a i m   w h i c h   i s  

c a r r i e d   o u t   a t   a m b i e n t   to   60°C  or  c o m m e n c e s   w i t h i n   t h a t  

r a n g e .  

10.  An  a c t i v a t o r   c o m p o s i t i o n   c o m p r i s i n g   a  m a n g a n e s e   s a l t  

and  a  b u i l d e r   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 r o m  

0 . 5   to  5  p a r t s   by  w e i g h t   of  a  m a n g a n o u s   ion   s a l t  

c a l c u l a t e d   as  t h e   w e i g h t   of  t h e   m a n g a n o u s   i on   and  f r o m  

100  to  5000  p a r t s   by  w e i g h t   of  an  a l k a l i   m e t a l   c i t r a t e  

a n d / o r   c i t r i c   a c i d .   , 

11.  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   10  c h a r a c t e r i s e d   i n  

t h a t   i t   c o m p r i s e s   f r o m   1  to   5  p a r t s   m a n g a n o u s   s a l t   a n d  

f rom  250  to  2000  p a r t s   of  a l k a l i   m e t a l   c i t r a t e   a n d / o r  

c i t r i c   a c i d .  

12.  A  b l e a c h   c o m p o s i t i o n   c o m p r i s i n g   a  p e r s a l t   and  a n  

a c t i v a t o r   c h a r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s   t h e  

a c t i v a t o r   c o m p o s i t i o n   a c c o r d i n g   to  e i t h e r   of  c l a i m s   10 

or  11  t o g e t h e r   w i t h   200  to   4000  p a r t s   by  w e i g h t   of  a  

p e r s a l t .  

13.  A  b l e a c h   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   12 

c h a r a c t e r i s e d   in  t h a t   i t   c o n t a i n s   500  to  2000  p a r t s   o f  

t h e   p e r s a l t .  

14.  A  w a s h 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  s u r f a c t a n t   and  a  

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   a t   l e a s t  

5%  w/w  of  t h e   b l e a c h   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   12 

or  13,  f r om  2  to  70%  w/w  of  one  or  more   s u r f a c t a n t s ,  

f r o m   0  to  40%  w/w  of  p r o c e s s i n g   a i d s ,   and  f rom  0  t o  

20%  w/w  of  d e t e r g e n t   a d j u v a n t s .  



15.  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   14  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   a d d i t i o n a l l y   f rom  0  to   30%  w/w  of  a n  

a u x i l i a r y   b u i l d e r .  

16.  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   14  or  15  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  15  to   50%  of   t h e   b l e a c h i n g  

c o m p o s i t i o n ,   and  f r o m   5  to  50%  s u r f a c t a n t .  

17.  A  p r o c e s s   or  c o m p o s i t i o n   a c c o r d i n g   to  any  p r e c e d i n g  

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

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

18.  A  p r o c e s s   or  c o m p o s i t i o n   a c c o r d i n g   to  any  p r e c e d i n g  

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

p e r b o r a t e   t e t r a h y d r a t e   or  m o n o h y d r a t e .  

19.  Any  p r o c e s s   f o r   t h e   a c t i v a t i o n   of  h y d r o g e n   p e r o x i d e   o r  

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

c o m p o s i t i o n   or  w a s h i n g   c o m p o s i t i o n   i n c l u d i n g   one  o r  

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

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

d e s c r i b e d   h e r e i n .  
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