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@  Bleaching  compositions. 

  This  invention  relates  to  bleaching  compositions.  More 
particularly,  this  invention  relates  to  bleaching  compositions 
that  provide  effective  and  efficient  solution  bleaching  and/or 
surface  bleaching  performance  on  textiles.  Such  bleaching 
performance  is  obtained  over  an  extremely  wide  class  of 
stains  and  soils  and  a  wide  range  of  bleaching  solution 
temperatures  and  pH.  The  bleaching  compositions  within  the 
invention  contain  a  carboxylic  acid  and  an  aromatic  sulfonyl 
halide  bleach  activator.  In  a  highly  preferred  embodiment  the 
bleaching  compositions  within  the  invention  are  detergent 
compositions. 



BACKGROUND  TO  THE  INVENTION 

This  invent ion   re la tes   to  b leaching  composi t ions .   More 

p a r t i c u l a r l y ,   this  inven t ion   re la tes   to  b leaching  composi t ions  t h a t  

p rov ide   e f fec t ive   and  eff ic ient   solution  bleaching  a n d / o r   s u r f a c e  

b leaching   pe r fo rmance   on  t ex t i l e s .   Solution  bleaching  is  b l e a c h i n g  

where in   the  b leaching  mechanism  takes  place  in  the  b l e a c h i n g  

solution  i tself ,   i . e . ,   the  bleach  and  water  mix ture ,   r a t he r   t h a n  

the  text i le   s u r f a c e ,   and,   t h e r e b y ,   modifies  soils  that   are  s u s -  

pended   in  the  b leaching  so lu t ion .   This  p r e v e n t s   soils  from  b e i n g  

depos i t ed   on  the  texti le  s u r f a c e   a n d / o r   decolor izes   soils  which  a r e  

then  depos i t ed   on  the  text i le   s u r f a c e ,   but  are  r e n d e r e d   l e s s  

ob j ec t i onab l e .   Sur face   b leach ing   is  b leaching  wherein  the  b l e a c h -  

ing  mechanism  takes  place  on  the  textile  sur face   and,   t h e r e b y ,  

modifies  s ta ins   that  are  on  the  texti le   su r face .   This  resu l t s   in 

the  removal  a n d / o r   deco lora t ion   of  such  s ta ins .   Such  b l e a c h i n g  

p e r f o r m a n c e   is  obta ined  over  an  ex t remely   wide  class  of  s t a i n s  

and  soils  and  wide  range  of  b leach ing   solution  t e m p e r a t u r e s   a n d  

pH.  The  b leaching  compos i t ions   within  the  invent ion  contain  a 

p e r o x y c a r b o x y l i c   acid  and  an  aromat ic   sulfonyl  halide  bleach  a c t i -  

v a t o r .   In  a  highly  p r e f e r r e d   embodiment   the  b leaching  c o m p o s i -  

tions  within  the  invent ion  are  d e t e r g e n t   c o m p o s i t i o n s .  

It  has  long  been  known  that   p e r o x y g e n   bleaches  that   y i e ld  

h y d r o g e n   peroxide   in  an  a q u e o u s   solution  provide  a  d e s i r a b l e  

level  of  solution  b leaching  a n d / o r   su r face   bleaching  p e r f o r m a n c e ,  

but  that   they  are  also  ex t r eme ly   t e m p e r a t u r e   d e p e n d e n t .   S u c h  

b leaches   are  essen t ia l ly   only  p rac t i cab le   and /o r   e f fec t ive   in 

b leach ing   solut ions  where in   the  solution  t e m p e r a t u r e   is  a b o v e  

about   60°C.  At  bleach  solut ion  t e m p e r a t u r e s   of  about   60°C 

p e r o x y g e n   bleaches   are  only  par t i a l ly   e f fec t ive ,   due  to  their   low 

level  of  r eac t iv i t y .   T h e r e f o r e ,   in  order   to  obtain  a  d e s i r a b l e  



level  of  b l each ing   p e r f o r m a n c e   ex t remely   high  levels  of  p e r o x y g e n  

b leach   must   be  added   to  the  sys tem.   As  the  b leach  s o l u t i o n  

t e m p e r a t u r e   is  lowered  below  60°C,  even  h i g h e r   levels  of  p e r o x y -  

gen  b leach  must  be  added   to  the  system  in  o r d e r   to  obtain  a 

d e s i r a b l e   level  of  b l each ing   p e r f o r m a n c e .   The  t e m p e r a t u r e   d e p e n -  

dence   of  p e r o x y g e n   b l e a c h e s   is  s i gn i f i can t   b e c a u s e   such  b l e a c h e s  

are  commonly  used  as  a  d e t e r g e n t   ad juvan t   in  text i le   wash  p r o -  

c e s s e s   tha t   uti l ize  an  au tomat ic   household   wash ing   machine  a t  

wash  water   t e m p e r a t u r e s   below  60°C.  Such  wash  t e m p e r a t u r e s  

are  u t i l ized  b e c a u s e   of  text i le   care  and  e n e r g y   c o n s i d e r a t i o n s .  

As  a  c o n s e q u e n c e   of  such  wash  p r o c e s s e s ,   t h e r e   has  been  m u c h  

i n d u s t r i a l   r e s e a r c h   to  deve lop   s u b s t a n c e s ,   g e n e r a l l y   r e f e r r e d   to  

as  b leach   a c t i v a t o r s ,   tha t   r e n d e r   p e r o x y g e n   b l e a c h e s   e f fec t ive   a t  

b leach  solut ion  t e m p e r a t u r e s   below  60°C.  Numerous   s u b s t a n c e s  

have   been  d i sc losed   in  the  a r t   as  e f fec t ive   b leach  a c t i v a t o r s .  

T y p i c a l l y ,   the  s u b s t a n c e s   tha t   have  been  u t i l ized  as  b l e a c h  

a c t i v a t o r s   are  s u b s t a n c e s   tha t   reac t   with  the  p e r h y d r o x i d e   a n i o n  

of  h y d r o g e n   p e r o x i d e ,   which  is  yielded  by  the  p e r o x y g e n   b l e a c h  

in  the  b l e a c h i n g   so lu t ion ,   to  form  a  pe roxy   acid.   Peroxy   a c i d s  

are  more  r e ac t i ve   than  the  p e r o x y g e n   bleach  alone  and,   t h e r e -  

fo re ,   can  p r o v i d e   b l e a c h i n g   at  bleach  solution  t e m p e r a t u r e s   below 

abou t   60°C.  Many  of  the  pe roxy   acids  are  p e r o x y c a r b o x y l i c   a c i d s  

or  p e r s u l f o n i c   ac ids .   The  p e r o x y c a r b o x y l i c   acids  are  d e r i v e d  

from  b leach   a c t i v a t o r s   tha t   contain   a  ca rbony l   ca rbon   tha t   r e a c t s  

with  the  p e r h y d r o x i d e   anion  to  form  the  p e r o x y c a r b o x y l i c   a c i d .  

Examples   of  such  bleach  a c t i v a t o r s   are  d i sc losed   in  U.S .   P a t e n t s  

4 , 2 4 8 , 9 2 8 ,   Spadini   et  al  ( F e b r u a r y   3,  1981);  4 , 1 2 6 , 5 7 3 ,   J o h n s t o n  

( N o v e m b e r   21,  1978)  and  4 ,100 ,095 ,   Hu tch ins   et  al  (July  11,  

1978).   The  p e r s u l f o n i c   acids  are  de r ived   from  b leach  a c t i v a t o r s  

tha t   conta in   a  sulfonyl   g r o u p   that   reacts   with  the  p e r h y d r o x i d e  

anion  to  form  the  p e r s u l f o n i c   acid.  For  example ,   U.S.   P a t e n t  

4 , 2 9 2 , 1 9 1 ,   Gray  ( S e p t e m b e r   29,  1981)  d i s c lo se s   b l e a c h i n g  

compos i t i ons   con t a in ing   a  p e r o x y g e n   bleach  and  a  su l fonyl   h a l i d e  

bleach  a c t i v a t o r ,   such  as  an  a l k o x y b e n z e n e s u l f o n y l   hal ide .   U . S .  

Pa t en t   4 , 1 0 7 , 0 6 5 ,   Gray  ( A u g u s t   15,  1978)  d i s c l o s e s   b l e a c h i n g  



compos i t ions   con ta in ing   a  p e r o x y g e n   bleach  and  a  su l fonyl   b l e a c h  

a c t i v a t o r ,   such  as  an  aromatic   sulfonyl   h a l i d e .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   inven t ion   comprises   a  b l each ing   c o m p o s i t i o n  

c o n t a i n i n g :  

(a)  a  p e r o x y c a r b o x y l i c   acid  or  salt  t h e r e o f   or  p r e c u r s o r s  
t he reo f ;   a n d  

(b)  an  aromatic   sul fonyl   halide  bleach  a c t i v a t o r ;  

whe re in   the  molar  ratio  of  each  potent ia l   and  a c t u a l  

p e r o x y c a r b o x y l   g roup   of  (a)  to  each  sulfonyl   g r o u p   that   c a n  

po ten t i a l l y   g e n e r a t e   an  acyl  p e r s u l f o n a t e   is  from  10  t o  

0 . 0 5 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

This  invent ion   re la tes   to  b leach ing   composi t ions   cons i s t i ng   o f  

a  p e r o x y c a r b o x y l i c   acid  and  an  aromatic  su l fonyl   hal ide  b l e a c h  

a c t i v a t o r ,   both  of  which  are  def ined  h e r e i n a f t e r .   The  b l e a c h i n g  

compos i t ions   provide   very   e f fec t ive   and  e f f ic ien t   solut ion  b l e a c h -  

ing  a n d / o r   sur face   b leach ing   pe r fo rmance   on  t e x t i l e s .   S o l u t i o n  

b leach ing   is  p a r t i c u l a r l y   beneficial   when  the  b l each ing   c o m p o s i -  

t ions  are  d e t e r g e n t   compos i t ions .   This  is  b e c a u s e   a  d e t e r g e n t  

sys tem  may  be  e f fec t ive   for  removing  soils  from  the  t ex t i l es   a n d  

into  the  b leach ing   so lu t ion ,   but  not  for  p r e v e n t i n g   such  so i l s  

from  being  r e d e p o s i t e d   onto  the  t ex t i l e s .   Solut ion  b l e a c h i n g  

modifies  the  soils  in  the  b leach ing   solution  and,   t h e r e b y ,   r e d u c e s  

such  soil  r edepos i t ion   a n d / o r   decolor izes   the  soils  which  r e n d e r s  

soil  r edepos i t i on   less  ob jec t ionab le .   The  su r f ace   b l each ing   p r o -  
vided  by  the  b leaching  composi t ions   not  only  p r o v i d e s   e f f e c t i v e  

and  ef f ic ient   removal  a n d / o r   decolora t ion   of  s ta ins   on  t e x t i l e s ,   b u t  

also  p r o v i d e s   dingy  soil  removal .   Dingy  soils  are  soils  tha t   b u i l d  

up  on  text i les   af ter   numerous   cycles  of  usage   and  wash ing   a n d ,  

t h u s ,   r esu l t   in  a  white  texti le  having  a  gray   t in t .   These   so i l s  

tend  to  be  a  blend  of  body  lipids  and  p r o t e i n a c e o u s   d e b r i s .   T h e  

removal  of  this  type  of  soil  is  sometimes  r e f e r r e d   to  as  " d i n g y  

fabric   clean  up".   F u r t h e r m o r e ,   such  solution  b l e a c h i n g   a n d / o r  

su r face   b leaching  p e r f o r m a n c e   is  obta ined  with  minimal  damage  to  



the  t ex t i l e s   and  with  b leach  solut ion  t e m p e r a t u r e s   as  low  as  a b o u t  

5°C.  B leach ing   compos i t ions   c o n s i s t i n g   only  of  a 

p e r o x y c a r b o x y l i c   acid  or  a  p e r o x y g e n   b t e a c h   capable  of  y i e l d i n g  

h y d r o g e n   p e r o x i d e   in  an  a q u e o u s   solut ion  plus  an  a r o m a t i c  

su l fonyl   halide  bleach  a c t i v a t o r   are  also  able  to  p rovide   s o l u t i o n  

b l e a c h i n g   a n d / o r   s u r f a c e   b l each ing   at  t e m p e r a t u r e s   below  a b o u t  

60°C,  i . e . ,   the  t e m p e r a t u r e   w h e r e i n   p e r o x y g e n   b leaches   a r e  

e s s e n t i a l l y   i n e f f e c t i v e ;   h o w e v e r ,   they  p rov ide   ne i t he r   t h e  

e f f e c t i v e n e s s   nor  the  e f f i c iency   of  the  b leach ing   c o m p o s i t i o n s  

within  the  i n v e n t i o n .  

The  b l each ing   compos i t ions   within  the  invent ion   are  e x t r e m e -  

ly  e f f e c t i v e .   Such  compos i t ions   p rov ide   a  s u p e r i o r   level  o f  

solut ion  b l each ing   a n d / o r   s u r f a c e   b l e a c h i n g   pe r fo rmance   over   a 

v e r y   wide  class  of  s t a in s .   B leach ing   composi t ions   cons i s t i ng   o f  

only  a  p e r o x y c a r b o x y l i c   acid  or ,   e s p e c i a l l y ,   a  p e r o x y g e n   b l e a c h  

capab le   of  y ie ld ing   h y d r o g e n   p e r o x i d e   in  an  aqueous   solution  p l u s  

an  a romat ic   su l fonyl   halide  b leach  a c t i v a t o r   do  not  p rov ide   t h e  

s u p e r i o r   level  of  b l e a c h i n g   p e r f o r m a n c e   over  a  very   wide  class  o f  

s t a i n s .   B leach ing   compos i t ions   c o n s i s t i n g   only  of  a  p e r o x y c a r -  

boxyl ic   acid  p r o v i d e ,   at  b e s t ,   a  s u p e r i o r   level  of  b leach ing   p e r -  
fo rmance   for  only  a  na r row  class  of  s t a in s .   Such  p e r f o r m a n c e   is  

ob t a ined   p r imar i ly   on  b e v e r a g e   type   s t a i n s ,   e . g . ,   tea  and  w i n e .  

This  s e v e r e l y   limits  the  p r a c t i c a b i l i t y   of  such  c o m p o s i t i o n s  

b e c a u s e   t h e r e   are  n u m e r o u s   o the r   t ypes   of  common  s ta ins .   W i t h o u t  

being  bound   by  t h e o r y ,   it  is  be l i eved   that   this  stain  spec i f ic i ty   is 

based   upon  the  chemical  s t r u c t u r e   of  the  s ta in .   B e v e r a g e   t y p e  

s t a ins   cons i s t   e s s e n t i a l l y   of  a romat ic   type  compounds .   O t h e r  

common  s t a i n s ,   such  as  g r a s s ,   ink  and  tomato,  have  s t r u c t u r e s  

which  are  ve ry   o lef inic .   This  s t r u c t u r a l   d i f f e r ence   is  be l ieved  t o  

be  the  cause   of  the  stain  spec i f i c i t y   of  such  b leach ing   c o m p o -  

s i t ions .   B leach ing   compos i t ions   c o n s i s t i n g   only  of  a  p e r o x y g e n  
bleach  capab le   of  y ie lding  h y d r o g e n   pe rox ide   in  an  a q u e o u s  
solut ion  plus  an  aromatic   su l fonyl   hal ide   bleach  a c t i va to r   do  n o t  

p rov ide   the  s u p e r i o r   level  of  b l e a c h i n g   p e r f o r m a n c e ,   r e g a r d l e s s   o f  

the  type   of  s ta in .   S u r p r i s i n g l y ,   only  the  composi t ions   within  t h e  



inven t ion   p rov ide   the  s u p e r i o r   level  of  solution  b leach ing   a n d / o r  

su r f ace   b l each ing   p e r f o r m a n c e   over  a  very  wide  class  of  s t a i n s .  

The  b l each ing   composi t ions   within  the  inven t ion   are  v e r y  
e f f i c i en t .   Ex t remely   small  quan t i t i e s   of  such  compos i t ions   p r o v i d e  

the  s u p e r i o r   level  of  solution  b leaching  a n d / o r   s u r f a c e   b l e a c h i n g  

p e r f o r m a n c e .   Without  being  bound  by  t heo ry ,   it  is  be l ieved   t h a t  

such  e f f i c iency   is  ob ta ined   because   a  subs t an t i a l   majori ty  of  a c t i v e  

o x y g e n ,   de f ined   below,  is  util ized  for  b leach ing   d u r i n g   t h e  

b leach ing   p r o c e s s .   This  can  be  expla ined  as  fo l lows .  

It  is  be l ieved  that   the  p e r o x y c a r b o x y l i c   acid  r eac t s   with  t h e  

aromatic   sul fonyl   halide  bleach  ac t iva to r   to  form  an  acyl  p e r s u l -  

fonate .   Since  the  acyl  p e r s u l f o n a t e   conta ins   an  - 0 - 0 -   g r o u p   i t  

con ta ins   a  r eac t ive   oxygen   atom,  genera l ly   r e f e r r e d   to  as  a n  

"act ive   o x y g e n "   atom.  The  active  oxygen  is  the  ac t ive   b l e a c h i n g  

componen t   which  reac ts   with  and,   t h e r e b y ,   modifies  s ta ins   on  

tex t i les   a n d / o r   soils  in  the  b leach ing   solut ion.   The  acyl  p e r s u l -  

fonate  is  su f f i c i en t ly   reac t ive   so  that   very  little  ac t ive   oxygen   is  

p r e s e n t   a f te r   the  b leach ing   p rocess .   However ,   and  just   a s  

i m p o r t a n t ,   the  acyl  p e r s u l f o n a t e   is  not  too  r e a c t i v e ,   based   u p o n  

the  s u p e r i o r   level  of  solution  b leaching  a n d / o r   s u r f a c e   b l e a c h i n g  

p e r f o r m a n c e   o b s e r v e d ,   so  as  to  decompose  r a the r   than  p r o v i d e  

such  b l each ing   p e r f o r m a n c e .   T h e r e f o r e ,   the  vast   majori ty   of  t h e  

act ive  oxygen   is  uti l ized  for  b leaching  dur ing   the  b l e a c h i n g  

p r o c e s s .   This  enables   one  to  obtain  the  supe r io r   level  of  b l e a c h -  

ing  p e r f o r m a n c e   with  very   small  amounts  of  the  b l each ing   c o m p o -  

si t ions  within  the  i n v e n t i o n .  

Bleaching  composi t ions   cons i s t ing   only  of  a  p e r o x y c a r b o x y l i c  

acid  or  a  p e r o x y g e n   bleach  capable   of  yielding  h y d r o g e n   p e r o x i d e  

in  an  aqueous   solution  plus  an  aromatic  sulfonyl  hal ide  b l e a c h  

ac t iva to r   are  ex t remely   inef f ic ient   and /o r   i ne f f ec t ive .   B l e a c h i n g  

composi t ions   cons i s t ing   only  of  a  p e r o x y c a r b o x y l i c   acid  are  v e r y  
ineff ic ient   because   a  subs t an t i a l   amount  of  the  act ive  oxygen   o f  

the  p e r o x y c a r b o x y l i c   acid  remains  in  the  b leaching  solut ion  a f t e r  

the  b leach ing   p rocess   is  ca r r i ed   out.  This  u n r e a c t e d   p e r o x y c a r -  

boxylic  acid  is  e ssen t ia l ly   wasted.   Thus ,   in  o rder   to  achieve   t h e  



s u p e r i o r   level  of  b l each ing   p e r f o r m a n c e   very   large  amounts   o f  

such  c o m p o s i t i o n s ,   as  compared   to  the  b leach ing   c o m p o s i t i o n s  

within  the  i n v e n t i o n ,   are  r e q u i r e d .   However ,   it  should  be  n o t e d  

tha t   r e g a r d l e s s   of  the  amount   of  p e r o x y c a r b o x y l i c   acid  added  t o  

the  b l e a c h i n g   so lu t ion ,   within  p r a c t i c a b l e   l imits,   the  d e s i r e d  

s u p e r i o r   level  of  b l each ing   p e r f o r m a n c e   is  ob ta ined   p r imar i ly   o n  

b e v e r a g e   type   s t a i n s .   B leach ing   compos i t ions   cons i s t i ng   of  a 

p e r o x y g e n   b leach   capable   of  y ie ld ing   h y d r o g e n   pe rox ide   in  a n  

a q u e o u s   so lu t ion   plus  an  a romat ic   su l fonyl   halide  bleach  a c t i v a t o r  

are  v e r y   e f f i c i en t   in  tha t   ve ry   little  ac t ive   oxygen   is  p r e s e n t  
a f te r   the  b l e a c h i n g   p r o c e s s .   H o w e v e r ,   such  b l each ing   c o m p o -  
s i t ions   do  not  p r o v i d e   the  d e s i r e d   s u p e r i o r   level  of  s o l u t i o n  

b l each ing   p e r f o r m a n c e   and  p r o v i d e   e s s e n t i a l l y   no  s u r f a c e   b l e a c h -  

ing.   Wi thout   being  bound   by  t h e o r y ,   it  is  be l ieved   tha t   t h e  

p e r s u l f o n i c   acid  formed  is  so  r e a c t i v e   tha t   it  decomposes   be fo re   i t  

even  comes  into  con tac t   with  the  t e x t i l e s .   Only  the  b l e a c h i n g  

compos i t i ons   within  the  i nven t ion   are  both  e f f i c i en t   and  p r o v i d e  

the  s u p e r i o r   level  of  solut ion  b l e a c h i n g   a n d / o r   s u r f a c e   b l e a c h i n g  

p e r f o r m a n c e   over   a  ve ry   wide  class  of  s t a i n s .  

A n o t h e r   major  a d v a n t a g e   of  the  b l each ing   compos i t ions   w i t h i n  

the  i n v e n t i o n   is  tha t   they  p r o v i d e   the  s u p e r i o r   level  of  s o l u t i o n  

b l e a c h i n g   a n d / o r   s u r f a c e   b l each ing   p e r f o r m a n c e   over   a  ve ry   w i d e  

r ange   of  pH's  of  the  b l each ing   so lu t ion .   T h e r e f o r e ,   for  e x a m p l e ,  

when  the  b l e a c h i n g   compos i t ions   are  d e t e r g e n t   compos i t ions   o n e  

can  a d j u s t   the  pH  of  the  b l each ing   solut ion  so  as  to  o p t i m i z e  

d e t e r g e n c y   p e r f o r m a n c e   wi thou t   s ac r i f i c ing   b leach ing   p e r f o r m a n c e .  

Typical   a c t i v a t e d   b l each ing   c o m p o s i t i o n s ,   i . e . ,   those   c o n s i s t i n g  

only  of  a  p e r o x y g e n   b leach  capab le   of  y ie lding  h y d r o g e n   p e r o x i d e  

in  an  a q u e o u s   solut ion  and  a  b leach  a c t i v a t o r   which  r eac t   in  t h e  

b l each ing   solut ion  to  form  a  p e r o x y   acid ,   are  ve ry   pH  d e p e n d e n t .  

It  is  be l i eved   tha t   such  pH  d e p e n d e n c e   is  due  to  tha t   the  a c t i v e  

oxygen   of  the  pe roxy   acid  r eac t s   with  s ta ins   a n d / o r   soils  via  t h e  

format ion  of  a  dimer  by  the  p e r o x y   acid  with  its  an ion .   T h u s ,   in 

o rde r   to  maximize  the  amount   of  the  dimer  formed  it  is  e s s e n t i a l  

tha t   the  pK a  of  the  pe roxy   acid  be  similar  to  the  pH  of  t h e  



b l e a c h i n g   so lu t ion .   This  en su re s   that  there   will  be  similar  l eve l s  

of  the  pe roxy   acid  and  its  anion  p r e s e n t   in  the  b leach ing   s o l u t i o n  

and ,   t h e r e f o r e   maximizes  the  amount  of  dimer  formed.   O t h e r w i s e ,  

the re   will  be  an  excess   of  peroxy  acid  as  compared   to  its  anion  o r  

vice  ve r sa ;   e i the r   of  such  excess  is  not  ut i l ized  and ,   thus ,   a s  

indica ted   by  e x p e r i m e n t a l   ev idence ,   b leach ing   p e r f o r m a n c e  

dec l ines .   It  should   be  noted  that  even  if  the  pH  of  the  b l e a c h i n g  

solution  is  similar  to  the  pK a  of  the  peroxy  acid  the  vast   ma jo r i ty  

of  the  act ive  oxygen   is  still  p r e sen t   af ter   the  b leach ing   p r o c e s s .  
It  is  t heo r i zed   tha t   the  bleaching  composit ions  within  the  i n v e n -  

tion  do  not  o p e r a t e   via  the  formation  of  a  r eac t ive   dimer  a n d ,  

t h e r e f o r e ,   as  i nd ica ted   by  exper imenta l   e v i d e n c e ,   provide  t h e  

s u p e r i o r   level  of  b l each ing   per formance   over  a  wide  range  o f  

p H ' s .  

The  initial  pH  o f   the  bleaching  solution  conta in ing   t h e  

b leaching   compos i t ions   within  the  invent ion  is  from  6  to  

12,  p r e f e r a b l y   from  7  to  11  and  most  p r e f e r -  

ably  f r o m   8.5  to  10. 

In  the  compos i t ions   within  the  invent ion  the  ratio  of  t h e  

p e r o x y c a r b o x y l i c   acid  to  aromatic  sulfonyl  halide  is  such  that  t h e  

molar  ratio  of  each  actual  and  potential  p e r o x y c a r b o x y l   group  o f  

the  p e r o x y c a r b o x y l i c   acid  to  each  sulfonyl  g roup   of  the  a roma t i c  

sulfonyl  halide  that   can  potent ial ly   gene ra t e   acyl  p e r s u l f o n a t e   is 

from  10  t o   0.05,  p re fe rab ly   from  1  to  .3 

and  most  p r e f e r a b l y   from  1  to  0.7.  Molar  ratios  o f  

such  components   of  from  1  to  0.7  are  most  p r e f e r r e d  

because   vast   e x c e s s e s   of  ei ther  component   will  r e su l t   in  s u c h  

excess   not  i n t e r a c t i n g   with  the  other  component   and ,   t h e r e f o r e ,  

won't  provide   the  s u p e r i o r   level  of  b leaching  p e r f o r m a n c e   that  is 

obta ined  by  such  componen t s   that  in terac t   with  each  o ther .   T h e  

term  "potent ia l   p e r o x y c a r b o x y l   group"  is  meant  to  define  the  level 

of  p e r o x y c a r b o x y l i c   acid  that  can  be  p r e s e n t   in  the  b l e a c h i n g  

compos i t ions   within  the  invent ion  when  the  p e r o x y c a r b o x y l i c   ac id  

is  g e n e r a t e d   in  s i tu ,   as  d i scussed   h e r e i n a f t e r ,   It  should  b e  

noted  that  the  ratio  is  found  to  vary  c o n s i d e r a b l y   as  a  f u n c t i o n  



of  pH.  For  example ,   if  the  initial  pH  of  the  b leaching  so lu t ion   i s  

g r e a t e r   than  10,  then  excess   a romat ic   sulfonyl   halide  would  b e  

p r e f e r r e d   to  make  up  for  the  amount   lost  due  to  a l k a l i n e  

h y d r o l y s i s .  

The  following  is  a  de ta i led   d e s c r i p t i o n   of  the  essen t ia l   a n d  

the  optional   c o m p o n e n t s   of  the  b l each ing   composi t ions   within  t h e  

i n v e n t i o n .   All  p e r c e n t a g e s ,   pa r t s   or  ra t ios   are  by  we igh t   u n l e s s  

o t h e r w i s e   i n d i c a t e d .  

THE  PEROXYCARBOXYLIC  ACID 

Essen t i a l l y   any  p e r o x y c a r b o x y l i c   acid  or  salt  t h e r e o f   i s  

su i t ab le   for  use  he r e in .   Albeit   some  p e r o x y c a r b o x y l i c   ac ids   a r e  

more  p r e f e r r e d   than  o t h e r s ,   it  is  be l ieved   that   the  e f f e c t i v e n e s s  

and  e f f i c i ency   of  solut ion  b l each ing   a n d / o r   su r f ace   b l e a c h i n g  

p e r f o r m a n c e   of  e s s e n t i a l l y   any  p e r o x y c a r b o x y l i c   acid  will  b e  

e n h a n c e d   by  u t i l iz ing   it  in  the  b l each ing   composi t ions   within  t h e  

i n v e n t i o n .  

The  p r e f e r r e d   p e r o x y c a r b o x y l i c   acids  and  salts  t h e r e o f   h a v e  

the  gene ra l   f o r m u l a :  

where in   R  is  s e l ec t ed   from  H,  a  l inear   o r  

b r a n c h e d   alkyl  or  a lky lene   g r o u p   con t a in ing   from  1  to  18 

ca rbon   a toms,   a  cyclic  a lkyl ,   or  a lky lene   g roup   con t a in ing   f r o m  

3  to  18  ca rbon   a toms,   an  aryl  g r o u p ,   an  a r o m a t i c  

h e t e r o c y c l i c   g r o u p ,   a  p o l y a r y l e n e   g r o u p   cons i s t i ng   of  two  or  m o r e  

a n n e l a t e d   b e n z e n o i d   r ings   and  g r o u p s   in  which  two  or  m o r e  

aryl  or  a r y l e n e   s u b s t i t u e n t s   are  cova l en t ly   a t t a c h e d ,   M  is  H  or  a  

cation  which  p r o v i d e s   w a t e r - s o l u b i l i t y   or  d i s p e r s i b i l i t y   to  t h e  

p e r o x y c a r b o x y l i c   acid  and  r  is  from  1  to  the  total  n u m b e r   o f  

h y d r o g e n   atoms  on  R.  P r e f e r a b l y ,   M  is  H  or  an  alkali  metal  o r  

an  alkal ine  e a r t h   metal,   with  H,  m a g n e s i u m ,   sodium  and  p o t a s s i u m  

being  the  most  p r e f e r r e d .   R  can  be  s u b s t i t u t e d   with  e s s e n t i a l l y  

any  g roup   or  g r o u p s ,   inc lud ing   an  alkyl  g roup   when  R  is  a r y l  
and  an  aryl  g r o u p   when  R  is  a lky l ,   so  long  as  they  do  n o t  



i n t e r f e r e   with  the  func t ion   of  the  p e r o x y c a r b o x y l i c   acid.  T h e  

p r e f e r r e d   alkyl  or  a lky lene   g roup   s u b s t i t u e n t s   are  -S03M  a n d  

-COOM  and  the  p r e f e r r e d   aryl  and  a ry lene   s u b s t i t u e n t s   a r e  
se lec ted   from  ha logens   ( f l u o r i n e ,   c h l o r i n e ,  

or  b r o m i n e ) ,   -N02 ,   -OCH3  and  -COOM  where in   M  is  as  d e f i n e d  

above .   Sui table   aromat ic   he te rocyc l i c   g r o u p s   include  f u r a n ,  

t h i o p h e n e   and  p y r i d i n e .   Examples  of  po lya ry lene   g r o u p s   c o n s i s t -  

ing  of  two  or  more  anne l a t ed   benzenoid   r ings  are  the  n a p t h y l ,  

p h e n a n t h r y l   and  a n t h r a c e n y l   mo ie t i e s .  

The  more  p r e f e r r e d   p e r o x y c a r b o x y l i c   acids  and  salts  t h e r e o f  

have  the  qenera l   f o r m u l a :  

where in   A  is  a  halogen  ( f luor ine   or  chlor ine)   or  -NO2,  M  is  a s  

de f ined   above,   T  is  an  alkyl  g roup  conta in ing   from  5  t o  

18  carbon  atoms  and  r  is  one  or  t w o .  

The  most  p r e f e r r e d   p e r o x y c a r b o x y l i c   acids  and  salts  t h e r e o f  

have  the  general   f o r m u l a :  

where in   A  is  a  halogen  (ch lor ine   or  f l uo r ine ) ,   p r e f e r a b l y   Cl,  a n d  

M  is  H  or  magnes ium.   S u r p r i s i n g l y ,   when  halogen  s u b s t i t u t e d  

p e r o x y b e n z o i c   acids  or  salts  thereof   are  uti l ized  within  t h e  

composi t ions   of  the  i n v e n t i o n ,   solution  b leaching  and,   e s p e c i a l l y ,  

su r f ace   b leaching  p e r f o r m a n c e   are  e x c e p t i o n a l .  

Formation  of  the  P e r o x y c a r b o x y l i c   Acid  In  Situ  by  Ut i l i z ing  

Specific  P e r o x y g e n   Bleaches  and  Bleach  A c t i v a t o r s  

As  an  a l t e r n a t i v e   to  d i rec t ly   adding  the  p e r o x y c a r b o x y l i c  

acid  to  the  b leaching   so lu t ion ,   the  p e r o x y c a r b o x y l i c   acid  can  b e  

formed  in  situ  from  its  p r e c u r s o r s .   For  example ,   a  two 

component   p e r o x y c a r b o x y l i c   acid  source  cons i s t ing   of  a  p e r o x y g e n  

bleach  capable  of  y ie lding  h y d r o g e n   peroxide   in  an  a q u e o u s  
solution  and  a  bleach  ac t iva to r   that  conta ins   a  ca rbonyl   c a r b o n  

that   can  potent ia l ly   react   with  the  h y d r o g e n   pe rox ide   to  form  a 



p e r o x y c a r b o x y l i c   acid  can  be  u t i l ized .   The  use  of  this  s y s t e m  

within  the  compos i t ions   of  the  inven t ion   p rov ides   e s sen t i a l l y   t h e  

same  level  of  e f f e c t i v e n e s s   and  ef f ic iency  of  solution  b l e a c h i n g  

a n d / o r   s u r f a c e   b l e a c h i n g   p e r f o r m a n c e   as  is  ob ta ined   by  d i r e c t l y  

u t i l i z ing   a  p e r o x y c a r b o x y l i c   acid  within  the  composi t ions   of  t h e  

i n v e n t i o n .  

An  add i t iona l   a d v a n t a g e   of  such  two  componen t   p e r o x y c a r -  

boxy l i c   acid  sou rce   with  r e s p e c t   to  b leach ing   compos i t ions   c o n -  

s i s t ing   solely  of  such  two  componen t s   is  based  upon  pH.  A s  

d i s c u s s e d   a b o v e ,   for  b l e a c h i n g   composi t ions   that   cons i s t   solely  o f  

such  p e r o x y g e n   b leach  and  bleach  a c t i v a t o r ,   it  is  be l ieved  t h a t  

the  pH  of  the  b l each ing   so lu t ion   must  be  a d j u s t e d   to  be  similar  t o  

the  pK a  of  the  p e r o x y c a r b o x y l i c   acid  formed  in  o rde r   to  max imize  

the  f o r m a t i o n   of  the  r e a c t i v e   dimer.   However ,   the  pH  of  t h e  

b l e a c h i n g   solut ion  must   also  be  ad jus t ed   to  e n s u r e   tha t   the  h y -  

d r o g e n   p e r o x i d e ,   y i e lded   by  t h e   p e r o x y g e n   b l each ,   is  to  a n  

a p p r e c i a b l e   e x t e n t   in  the  p e r h y d r o x i d e   anion  form.  This   m a x i -  

mizes  the  rate  of  fo rmat ion   of  the  p e r o x y c a r b o x y l i c   acid.   T h e r e -  

fore ,   s ince  t h e r e   are  two  pH  d e p e n d e n t   chemical  r eac t ions   t h a t  

must   take  p lace ,   n e i t h e r   one  can  be  maximized.   Howeve r ,   w h e n  

u t i l iz ing   the  two  c o m p o n e n t   p e r o x y c a r b o x y l i c   acid  sou rce   w i t h i n  

the  compos i t ions   of  the  i n v e n t i o n   the  pH  of  the  b leach ing   s o l u t i o n  

need  not  be  similar  to  the  p K   of  the  p e r o x y c a r b o x y l i c   a c i d .  

T h e r e f o r e ,   one  can  a d j u s t   the  pH  of  the  b leach ing   solution  t o  

maximize  the  format ion  of  the  p e r h y d r o x i d e   a n i o n   and ,   t h u s ,  

maximize  the  format ion  of  the  p e r o x y c a r b o x y l i c   a c i d .  

The  P e r o x y g e n   B l e a c h  

The  p e r o x y g e n   b l eaches   useful   here in   are  those  capable   o f  

y ie ld ing   h y d r o g e n   p e r o x i d e   in  an  aqueous   so lu t ion .   T h e s e  

b l eaches   are  well  known  in  the  art   and  include  h y d r o g e n   p e r o x i d e  

and  the  alkali  metal  p e r o x i d e s ,   o rgan ic   pe rox ide   b l each ing   c o m -  

p o u n d s   such  as  urea  p e r o x i d e ,   and  inorgan ic   p e r s a l t   b l e a c h e s ,  

such  as  the  alkali  metal  p e r b o r a t e s ,   p e r c a r b o n a t e s ,   p e r p h o s -  

p h a t e s ,   and  the  like.  M i x t u r e s   of  two  or  more  such  b l eaches   c a n  

also  be  u sed ,   if  d e s i r e d .  



P r e f e r r e d   p e r o x y g e n   b leaches   Include  sodium  p e r b o r a t e ,  

commercia l ly   avai lable  in  the  form  of  mono-  and  t e t r a - h y d r a t e s ,  

sodium  c a r b o n a t e   p e r o x y h y d r a t e ,   sodium  p y r o p h o s p h a t e   p e r o x y h y -  

d r a t e ,   urea  p e r o x y h y d r a t e ,   and  sodium  p e r o x i d e .   P a r t i c u l a r l y  

p r e f e r r e d   are  sodium  p e r b o r a t e   m o n o h y d r a t e   and  sodium  p e r b o r a t e  

t e t r a h y d r a t e   and  mix tu res   t h e r e o f .  

The  Bleach  A c t i v a t o r  

The  bleach  a c t i v a t o r s   that   can  be  uti l ized  for  such  a  p u r p o s e  

are  ones  capable   of  g e n e r a t i n g   p e r o x y c a r b o x y l i c   acids  and  h a v e  

the  genera l   f o r m u l a :  

where in   R  is  as  def ined  above  and  L  is  a  leaving  g r o u p ,   w h e r e i n  

the  con juga t e   acid  of  the  anion  formed  on  L  has  a  pK a  in  t h e  

range   of  f r o m   4  to  13 .  

L  can  be  e s sen t i a l ly   any  su i table   leaving  g r o u p .   A  l e a v i n g  

g r o u p   is  any  group  that   is  d i sp laced   from  the  bleach  ac t iva to r   a s  

a  c o n s e q u e n c e   of  the  nucleophi l ic   a t t ack   on  the  bleach  a c t i v a t o r  

by  the  p e r h y d r o x i d e   anion.   This ,   as  d i s c u s s e d   h e r e i n a b o v e ,   is 

the  p e r h y d r o l y s i s   r eac t ion .   Leaving  g r o u p s   tha t   exhibi t   s u c h  

b e h a v i o r   are  those  in  which  their   con juga te   acid  has  a  pK a  in  t h e  

range   of  from  4  to  13,  p r e f e r a b l y   from  7  to  

11  and  most  p r e f e r a b l y   from  8  to  11.  

It  should  be  noted  t ha t ,   as  an  op t ion ,   R  or  L  can  be  a 

g r o u p   that   contains   an  aromatic  sulfonyl   hal ide .   Such  a  s y s t e m  

can  be  utilized  in  combinat ion  with  a  p e r o x y g e n   bleach  capable  o f  

y ie ld ing   h y d r o g e n   pe rox ide   in  an  aqueous   solut ion  and  p r o v i d e s  

the  des i r ed   level  of  solution  b leaching  a n d / o r   su r f ace   b l e a c h i n g  

p e r f o r m a n c e .  

P r e f e r r e d   bleach  a c t i v a t o r s   are  those  of  the  above  g e n e r a l  

formula  wherein  R  is  as  def ined  above  and  L  is  se lec ted   f rom 



where in   R  is  as  de f ined   above ,   R2  is  an  alkyl  chain  c o n t a i n i n g  

from  about   1  to  about   8  ca rbon   atoms,   R   is  H  or  R2,  and  Z  is  H 

or  a  so lubi l iz ing   g r o u p .   The  p r e f e r r e d   so lubi l iz ing   g r o u p s   a r e  

-SO-3M+,  -COO-M+,   -SO-4M+,  ( -N+R34)X-   and  O←NR24  and  m o s t  

p r e f e r a b l y   -SO-3M+  and  -COO  M  wherein   R  is  an  alkyl  c h a i n  

c o n t a i n i n g   from  abou t   1  to  about   4  carbon  a toms,   M  is  as  d e f i n e d  

above   and  X  is  an  anion  which  p rov ides   so lubi l i ty   to  the  b l e a c h  

a c t i v a t o r .   P r e f e r a b l y ,   X  is  a  halide  ( f l u o r i n e ,   ch lor ine   o r  

b r o m i n e ) ,   h y d r o x i d e ,   m e t h y l s u l f a t e   or  ace ta te   anion.   It  s h o u l d  

be  noted  tha t   b leach  a c t i v a t o r s   with  a  leaving  g r o u p   that   does  n o t  

conta in   a  so lubi l iz ing   g r o u p   should  be  well  d i s p e r s e d   in  t h e  

b l e a c h i n g   solut ion  in  o r d e r   to  a s s i s t   in  their   d i s s o l u t i o n .  

The  molar  ratio  of  h y d r o g e n   pe rox ide   y ie lded  by  the  p e r o x y -  

gen  b leach  to  such  p e r o x y c a r b o x y l i c   acid  g e n e r a t i n g   b l e a c h  

a c t i v a t o r   is  from  20  to  0.1 ,  p r e f e r a b l y   from  3 

to  1  and  most  p r e f e r a b l y   from  2  to  1 .  

H o w e v e r ,   it  should  be  noted  that   the  p r e f e r r e d   ratio  is  found  to  

va ry   c o n s i d e r a b l y   if  the  initial  pH  of  the  b leach ing   solution  is 

below  9.  Under   such  condi t ions   a  h ighe r   molar  ratio  o f  

h y d r o g e n   pe rox ide   y ie lded   by  the  p e r o x y g e n   bleach  to  

p e r o x y c a r b o x y l i c   acid  g e n e r a t i n g   bleach  a c t i v a t o r   is  d e s i r a b l e .  

P r e f e r a b l y ,   such  molar  ratio  is  from  4  to  20 .  



Formation  of  The  P e r o x y c a r b o x y l i c   Acid  In  S i t u  

Utilizing  an  Organic   Peroxide   C o m p o u n d  
Ano the r   p r e c u r s o r   that   can  be  utilized  to  form  the  p e r o x -  

y c a r b o x y l i c   acid  in  situ  is  an  o rgan ic   peroxide   c o m p o u n d .   It  is  

be l ieved   that   such  a  compound  u n d e r g o e s   h y d r o l y s i s   in  the  b l e a c h -  

ing  solut ion  to  form  the  p e r o x y c a r b o x y l i c   acid.  This  sys tem  is  

not  p r e f e r r e d   because   the  p e r o x y c a r b o x y l i c   acid  formation  is  o f t e n  

slow  and ,   t h e r e f o r e ,   it  is  t heo r i zed   that  dur ing   this  time  some  o f  

the  aromatic   sulfonyl  halide  bleach  ac t iva tor   u n d e r g o e s   h y d r o l y s i s  

to  form  an  inact ive  sulfonic  a c i d .  

The  organic   pe rox ide   compounds   have  the  genera l   f o r m u l a :  

where in   each  R  is  as  def ined  a b o v e .  

As  an  opt ion,   a  p e r o x y g e n   b leach ,   such  as  those  d e s c r i b e d  

above ,   can  also  be  added  to  the  b leaching   solution  with  t h e  

o rgan ic   pe rox ide   compound .   This  r esu l t s   in  the  potent ia l   f o r m a -  

tion  of  two  moles  of  p e r o x y c a r b o x y l i c   acid  per  mole  of  o r g a n i c  

p e r o x i d e   and,   t h e r e f o r e ,   only  half  of  the  level  of  o r g a n i c  

pe rox ide   is  r equ i red   as  would  o the rwise   be  n e c e s s a r y   w i t h o u t  

such  p e r o x y g e n   bleach.   The  molar  ratio  of  such  o rgan ic   p e r o x i d e  

compounds   to  such  p e r o x y g e n   bleach  is  from  0.1  t o  

10,  p r e f e r a b l y   from  0.25  to  4  and  most  p r e f e r a b l y  

f rom  1  to  0 . 3 .  

The  level  of  p e r o x y c a r b o x y l i c   acid  within  composi t ions   of  t h e  

inven t ion   is  from  0.1%  to  80%,  p r e f e r a b l y   f r o m  

5%  to  60%  and  most  p r e f e r a b l y   from  30%  to  60%. 

It  should  be  noted  that  when  a  two  component   p e r o x y c a r b o x y l i c  

acid  source   is  ut i l ized,   e . g . ,   a  p e r o x y g e n   bleach  capable   o f  

y ie ld ing  h y d r o g e n   pe rox ide   in  an  aqueous  solution  plus  a 

p e r o x y c a r b o x y l i c   acid  g e n e r a t i n g   bleach  ac t iva to r   or  s u c h  

p e r o x y g e n   bleach  plus  an  organic   peroxide   compound ,   the  level  o f  

each  component   should  be  such  that   it  can  t heo re t i c a l l y   p r o d u c e  

the  levels  of  p e r o x y c a r b o x y l i c   acid  within  the  compos i t ions   of  t h e  

i nven t ion .   When  the  b leach ing   composit ions  within  the  i n v e n t i o n  



a r e  a l s o   d e t e r g e n t ,  c o m p o s i t i o n s   it  is  p r e f e r r e d   that   the  level  o f  

p e r o x y c a r b o x y l i c   acid  is  from  0.1%  to  10%  and  more  

p r e f e r a b l y   from  1%  to  3%. 

THE  AROMATIC  SULFONYL  HALIDE 

E s s e n t i a l l y   any  aromatic   sulfonyl   hal ide  bleach  ac t iva to r   is  

su i t ab l e   for  use  h e r e i n .   The  aromat ic   g r o u p   can  contain  one  o r  

more  s u b s t i t u e n t s   so  long  as  they  do  not  i n t e r f e r e   with  t h e  

f u n c t i o n   of  the  b leach   a c t i v a t o r .  

The  p r e f e r r e d   aromatic  sulfonyl   halide  bleach  a c t i v a t o r s  

within  the  compos i t i ons   of  the  inven t ion   have  the  genera l   f o r m u l a :  

where in   each  Y  is  se lec ted   f r o m  

ha logens   and  any  g roup   which  p r o v i d e s   an  anionic  moiety  in 

a q u e o u s   so lu t ion   where in   each  n  is  from  0  to  12  and  e a c h  
n2  is  from  0  to  18,  E  is  se lec ted   from  the  g roup   c o n s i s t i n g  

of  an  aryl  a r y l e n e   g r o u p ,   an  a romat ic   h e t e r o c y c l i c   g r o u p .  

two  or  more  anne la ted   b e n z e n o i d  

r ings   and  g r o u p s   in  which  two  or  more  aryl  a ry lene   s u b s t i t u e n t s  

are  c o v a l e n t l y   a t t a c h e d ,   Q  is  a  ha logen   ( f l uo r ine ,   ch lo r ine ,   o r  

b romine)   p r e f e r a b l y   ch lo r ine ,   and  each  n   is  from  1  to  3 .  

Su i t ab le   a romat ic   h e t e r o c y c l i c   g r o u p s   inc lude   f u r a n ,   t h i o p h e n e ,  

qu ino l ine   and  p y r i d i n e .   Examples  of  p o l y a r y l e n e   g r o u p s   c o n s i s t -  

ing  of  two  or  more  anne l a t ed   g r o u p s   are  the  n a p t h y l ,   p h e n a n t h r y l  

and  a n t h r a c e n y l   m o i e t i e s .  

The  p r e f e r r e d   aromatic   sulfonyl   halide  bleach  a c t i v a t o r s   a r e  

se lec ted   f r o m  



The  most  p r e f e r r e d   aromatic   sulfonyl   halide  bleach  a c t i v a t o r  

has  the  f o r m u l a :  

The  level  of  aromatic  sulfonyl   halide  within  the  c o m p o s i t i o n s  

of  the  invent ion   is  from  .1%  to  70%,  p r e f e r a b l y   f r o m  

5%  to  70%  and  most  p r e f e r a b l y   from  40%  t o  

70%.  When  the  b leach ing   composi t ions   within  the  i n v e n t i o n  

are  also  d e t e r g e n t   composi t ions   it  is  p r e f e r r e d   that  the  level  o f  

aromatic  sulfonyl   halide  is  from  0.1%  to  10%  and  m o r e  

p r e f e r a b l y   from  1%  to  3%. 

OPTIONAL  COMPONENTS 

As  a  p r e f e r r e d   embodiment ,   the  b leaching   composit ions  of  t h e  

invent ion  can  be  d e t e r g e n t   compos i t ions .   Thus ,   the  b l e a c h i n g  

composi t ions   can  contain  typical   d e t e r g e n t   composition  c o m p o n e n t s  

such  as  d e t e r g e n c y   s u r f a c t a n t s   and  d e t e r g e n c y   bu i lde r s .   In  s u c h  

p r e f e r r e d   embodiments   the  b leach ing   composi t ions   are  p a r t i c u l a r l y  

e f fec t ive .   The  b leaching  compos i t ions   of  this  invent ion  c a n  

contain  all  of  the  usual  componen t s   of  d e t e r g e n t   c o m p o s i t i o n s  

including  the  i n g r e d i e n t s   set  forth  in  U.S.  Patent   3 , 9 3 6 , 5 3 7 ,  

Baskerv i l l e   et  al.  Such  c o m -  

ponents   include  color  speck le s ,   suds  b o o s t e r s ,   suds  s u p p r e s s o r s ,  



a n t i t a r n i s h   a n d / o r   a n t i c o r r o s i o n   a g e n t s ,   s o i l - s u s p e n d i n g   a g e n t s ,  
s o i l - r e l e a s e   a g e n t s ,   dyes ,   f i l l e rs ,   optical  b r i g h t e n e r s ,   g e r m i c i d e s ,  

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

The   d e t e r g e n t   s u r f a c t a n t s   can  be  any  one  or  more  s u r f a c e  

ac t i ve   a g e n t s   se lec ted   from  an ion ic ,   nonionic ,   zwi t t e r ion i c ,   a m p h o -  
t e r i c   and  cat ionic  c lasses   and  compat ible   m ix tu re s   t h e r e o f .  

D e t e r g e n t   s u r f a c t a n t s   useful   here in   are  listed  in  U.S.   P a t e n t  

3 , 6 6 4 , 9 6 1 ,   Nor r i s ,   i ssued  May  23,  1972,  and  in  U.S.   P a t e n t  

3 , 9 1 9 , 6 7 8 ,   Laughl in   et  al,  i s sued   December   30,  1975 .  

Useful  cationic  s u r f a c t a n t s   a l s o  

i nc lude   those   d e s c r i b e d   in  U.S .   Pa ten t   4 ,222 ,905 ,   C o c k r e l l ,  
i s s u e d   S e p t e m b e r   16,  1980,  and  in  U.S.   Pa ten t   4 , 2 3 9 , 6 5 9 ,  

M u r p h y ,   i s sued   December   16,  1980 .  

The  following  are  r e p r e s e n t a t i v e   examples   of  d e t e r -  

g e n t   s u r f a c t a n t s   useful   in  the  p r e s e n t   c o m p o s i t i o n s .  

W a t e r - s o l u b l e   salts  of  the  h i g h e r   fat ty  ac ids ,   i . e . ,   " s o a p s " ,  

are  use fu l   anionic   s u r f a c t a n t s   in  the  composi t ions   he r e in .   T h i s  

i n c l u d e s   alkali  metal  soaps  such  as  the  sodium,  po t a s s ium,   a m m o n -  

ium,  and  a lkylammonium  salts   of  h ighe r   fat ty  acids  c o n t a i n i n g  
from  8  to  24  ca rbon   a toms,   and  p r e f e r a b l y   f rom 

12  to  18  ca rbon   a toms.   Soaps  can  be  made  by  d i r e c t  

s a p o n i f i c a t i o n   of  fats  and  oils  or  by  the  n e u t r a l i z a t i o n   of  f r e e  

fa t ty   ac ids .   P a r t i c u l a r l y   useful   are  the  s o d i u m   and  p o t a s s i u m  

sa l t s   of  the  m i x t u r e s   of  fa t ty   acids  de r ived   from  coconut   oil  a n d  

ta l low,   i . e . ,   sodium  or  po t a s s ium  tallow  and  coconut   s o a p .  
Useful   anionic   s u r f a c t a n t s   also  include  the  w a t e r - s o l u b l e  

s a l t s ,   p r e f e r a b l y   the  alkali  metal ,   ammonium  and  a l k y l a m m o n i u m  

s a l t s ,   of  o rgan i c   su l fu r i c   reac t ion   p r o d u c t s   having  in  the i r   mo le -  

cu la r   s t r u c t u r e   an  alkyl  g r o u p   con ta in ing   from  10  to  

20  c a r b o n   atoms  and  a  su l fonic   acid  or  su l fu r i c   acid  e s te r   g r o u p .  
( i n c l u d e d   in  the  term  "alkyl"   is  the  alkyl  port ion  of  acyl  g r o u p s . )  

Examples   of  this  g roup   of  s y n t h e t i c   s u r f a c t a n t s   are  the  s o d i u m  

and  p o t a s s i u m   alkyl  s u l f a t e s ,   espec ia l ly   those   o b t a i n e d   by  s u l -  

fa t ing   the  h i g h e r   alcohols  (C8-C18  carbon   atoms)  such  as  t h o s e  



p r o d u c e d   by  r educ ing   the  g lyce r ides   of  tallow  or  coconu t   oil;  a n d  

the  sodium  and  po tass ium  a lky lbenzene   s u l f o n a t e s   in  which  t h e  

alkyl  g r o u p   con ta ins   from  9  to  15  ca rbon   atoms,  in 

s t r a i g h t   chain  or  b r a n c h e d   chain  c o n f i g u r a t i o n ,   e . g . ,   those  of  the  ' 

type   d e s c r i b e d   in  U.S.   Pa ten t s   2,220,099  and  2 ,477 ,383 .   E s p e c -  

lally  va luab le   are  l inear  s t r a igh t   chain  a l k y l b e n z e n e   su l fona tes   in 

which  the  a v e r a g e   number   of  carbon  atoms  in  the  alkyl  group  is 

from  about   11  to  13,  a b b r e v i a t e d   as  C11-13LAS.  
Other   anionic  s u r f a c t a n t s   herein  are  the  sodium  alkyl  g l y -  

ceryl  e the r   s u l f o n a t e s ,   especial ly   those  e the r s   of  h ighe r   a l coho l s  

d e r i v e d   from  tallow  and  coconut   oil;  sodium  coconut   oil  fatty  ac id  

m o n o g l y c e r i d e   su l fona te s   and  sul fa tes ;   sodium  or  po tass ium  s a l t s  

of  alkyl  phenol  e thy lene   oxide  e ther   su l fa tes   con ta in ing   f rom 

1  to  10  uni ts   of  e thylene   oxide  per  molecule  a n d  

where in .   the  alkyl  g r o u p s   contain  from  8  to  12  c a r b o n  

atoms;  and  sodium  or  potass ium  salts  of  alkyl  e t hy l ene   oxide  e t h e r  

su l f a t e s   con ta in ing   1  to  10  uni ts   of  e t h y l e n e   o x i d e  

per  molecule  and  where in   the  alkyl  group  con ta ins   from  10 

to  20  carbon  a t o m s .  

Other   useful  anionic  s u r f a c t a n t s   herein   inc lude   the  w a t e r -  

soluble  salts  of  e s t e r s   of  a l p h a - s u l f o n a t e d   fat ty  acids  c o n t a i n i n g  

from  6  to  20  carbon  atoms  in  the  fatty  acid  g r o u p   and  from 

1  to  10  carbon  atoms  in  the  es ter   g roup ;   w a t e r - s o l u b l e   s a l t s  

of  2 - a c y l o x y a l k a n e - 1 - s u l f o n i c   acids  conta ining  from  2  to  9 

ca rbon   atoms  in  the  acyl  g roup  and  from  9  to  23 

ca rbon   atoms  in  the  alkane  moiety;  w a t e r - s o l u b l e   sal ts   of  olef in  

and  pa ra f f in   su l fona tes   conta in ing  from  12  to  20  c a r b o n  

atoms;  and  b e t a - a l k y l o x y   alkane  su l fonates   con ta in ing   f rom 

1  to  3  carbon  atoms  in  the  alkyl  group  and  from  8  to  20 

ca rbon   atoms  in  the  alkane  mo ie ty .  

Wate r - so lub le   nonionic  s u r f a c t a n t s   are  also  useful   in  t h e  

composi t ions   of  the  inven t ion .   Such  nonionic  mate r ia l s   i n c l u d e  

compounds   p roduced   by  the  condensa t ion   of  alkyl  or  a l k y l e n e  

oxide  g r o u p s   ( h y d r o p h i l i c   in  na ture)   with  an  o rgan ic   h y d r o p h o b i c  

compound ,   which  may  be  al iphat ic   or  alkyl  aromat ic   in  n a t u r e .  



The  - l eng th   of  the  p o l y o x y a l k y l e n e   g r o u p   which  is  c o n d e n s e d   w i t h  

any  p a r t i c u l a r   h y d r o p h o b i c   g roup   can  be  readi ly   ad ju s t ed   to  y i e l d  

a  w a t e r - s o l u b l e   compound  having  the  d e s i r e d   d e g r e e   of  b a l a n c e  

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

Su i t ab le   nonionic   s u r f a c t a n t s   inc lude  the  p o l y e t h y l e n e   o x i d e  

c o n d e n s a t e s   of  alkyl  p h e n o l s ,   e . g . ,   the  c o n d e n s a t i o n   p r o d u c t s   o f  

alkyl  pheno l s   hav ing   an  alkyl  g roup   c o n t a i n i n g   from  6  to  15 

c a r b o n   a toms,   in  e i the r   a  s t r a i g h t   chain  or  b r a n c h e d   chain  c o n -  

f i g u r a t i o n ,   with  from  3  to  12  moles  of  e t h y l e n e   oxide  p e r  
mole  of  alkyl  p h e n o l .  

P r e f e r r e d   nonionics   are  the  w a t e r - s o l u b l e   and  w a t e r - d i s p e r -  

sible  c o n d e n s a t i o n   p r o d u c t s   of  a l iphat ic   alcohols  con ta in ing   from  8 

to  22  ca rbon   a toms,   in  e i the r   s t r a i g h t   chain   or  b r a n c h e d   c o n f i g -  

u r a t i o n ,   with  from  2  to  12  moles  of  e t h y l e n e   oxide  per  mole  o f  

a lcohol .   P a r t i c u l a r l y   p r e f e r r e d   are  the  c o n d e n s a t i o n   p r o d u c t s   o f  

a lcohols   hav ing   an  alkyl  g r o u p   c o n t a i n i n g   from  9  to  15 

c a r b o n   atoms  with  from  4  to  8  moles  of  e t h y l e n e   oxide  p e r  

mole  of  a l c o h o l .  

Semi -po la r   nonionic   s u r f a c t a n t s   inc lude   w a t e r - s o l u b l e   a m i n e  

ox ides   c o n t a i n i n g   one  alkyl  moiety  of  from  10  to  18  c a r b o n  

atoms  and  two  moieties  se lec ted   from  the  g r o u p   of  alkyl  a n d  

h y d r o x y a l k y l   moieties  of  from  1  to  3  ca rbon   a t o m s ;  

w a t e r - s o l u b l e   p h o s p h i n e   oxides  con t a in ing   one  alkyl  moiety  o f  

10  to  18  ca rbon   atoms  and  two  moiet ies   se lec ted   from  t h e  

g r o u p   c o n s i s t i n g   of  alkyl  g r o u p s   and  h y d r o x y a l k y l   g r o u p s   c o n -  

t a in ing   from  1  to  3  ca rbon   atoms;  and  w a t e r - s o l u b l e   s u l f o x -  

ides  c o n t a i n i n g   one  alkyl  moiety  of  from  10  to  18  c a r b o n  

atoms  and  a  moiety  se lec ted   from  the  g r o u p   c o n s i s t i n g   of  a l k y l  

and  h y d r o x y a l k y l   moieties  of  from  1  to  3  ca rbon   a t o m s .  

Ampholy t i c   s u r f a c t a n t s   inc lude  d e r i v a t i v e s   of  a l iphat ic   o r  

a l i pha t i c   d e r i v a t i v e s   of  h e t e r o c y c l i c   s e c o n d a r y   and  t e r t i a r y   a m i n e s  

in  which  the  a l iphat ic   moiety  can  be  s t r a i g h t   chain  or  b r a n c h e d  

and  whe re in   one  of  the  a l iphat ic   s u b s t i t u e n t s   con ta in s   f r o m  

8  to  18  ca rbon   atoms  and  at  least  one  a l i pha t i c   s u b s t i t u e n t   c o n -  

ta ins   an  anionic  w a t e r - s o l u b i l i z i n g   g r o u p .  



Zwi t te r ion ic   s u r f a c t a n t s   include  d e r i v a t i v e s   of  a l i p h a t i c ,  

q u a t e r n a r y ,   ammonium,  p h o s p h o n i u m ,   and  sulfonium  c o m p o u n d s   in  

which  one  of  the  a l iphat ic   s u b s t i t u e n t s   conta ins   from  8  t o  

18  ca rbon   a t o m s .  

The  level  of  d e t e r g e n t   s u r f a c t a n t   that   can  be  employed   i s  

from  0%  to  about   50%,  p r e f e r a b l y   from  1%  to  30%  a n d  

most  p r e f e r a b l y   from  10%  to  25%  by  weight   of  t h e  

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

In  addi t ion   to  d e t e r g e n t   s u r f a c t a n t s ,   d e t e r g e n c y   b u i l d e r s   c a n  

be  employed  in  the  b leaching   compos i t ions .   Wa te r - so lub le   i n o r -  

ganic  or  o rgan ic   e l ec t ro ly t e s   are  su i t ab le   b u i l d e r s .   The  b u i l d e r  

can  also  be  w a t e r - i n s o l u b l e   calcium  ion  e x c h a n g e   mate r ia l s ;   n o n -  

limiting  examples   of  sui table   w a t e r - s o l u b l e ,   inorgan ic   d e t e r g e n t  

bu i lde r s   inc lude :   alkali  metal  c a r b o n a t e s ,   bo r a t e s ,   p h o s p h a t e s ,  

b i c a r b o n a t e s   and  s i l ica tes .   Specific  examples   of  such  salts   i n c l u d e  

sodium  and  potass ium  t e t r a b o r a t e s ,   b i c a r b o n a t e s ,   c a r b o n a t e s ,  

o r t h o p h o s p h a t e s ,   p y r o p h o s p h a t e s ,   t r i p o l y p h o s p h a t e s   and  m e t a -  

p h o s p h a t e s .  

Examples  of  sui table   o rganic   a lkal ine  d e t e r g e n c y   b u i l d e r s  

include:   (1)  w a t e r - s o l u b l e   amino  c a r b o x y l a t e s   and  a m i n o p o t y a c e -  

t a tes ,   for  example ,   n i t r i l o t r i a c e t a t e s ,   g l y c i n a t e 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 a t e s ,   N - ( 2 - h y d r o x y e t h y l ) n i t r i l o   d i ace t a t e s   and  d i e t h y l -  

ene t r i amine   p e n t a a c e t a t e s ;   (2)  w a t e r - s o l u b l e   salts  of  phyt ic   a c i d ,  

for  example ,   sodium  -and  potass ium  p h y t a t e s ;   (3)  w a t e r - s o l u b l e  

p o l y p h o s p h o n a t e s ,   including  sodium,  po t a s s ium,   and  lithium  s a l t s  

of  e t h a n e - 1 - h y d r o x y - 1 ,   1 - d i p h o s p h o n i c   acid;  sodium,  p o t a s s i u m ,  

and  lithium  salts  of  e thy lene   d i p h o s p h o n i c   acid:  and  the  like;  ( 4 )  

w a t e r - s o l u b l e   p o l y c a r b o x y l a t e s   such  as  the  salts  of  lactic  a c i d ,  

succinic   acid,  malonic  acid,  maleic  acid,   ci tr ic  acid,   c a r b o x y -  

m e t h y l o x y s u c c i n i c   acid,  2 - o x a - 1   1  , 3 - p r o p a n e   t r i c a r b o x y l i c   a c i d ,  

1, 1 , 2 , 2 - e t h a n e   t e t r a c a r b o x y l i c   acid,  mellitic  acid  and  p y r o m e l l i t i c  

acid;  (5)  w a t e r - s o l u b l e   polyaceta ls   as  d i sc losed   in  U.S.   P a t e n t s  

4,144,266  and  4,246,495  and  (6 )  

w a t e r - s o l u b l e   p o l y a c r y l a t e s .  



A n o t h e r   type   of  d e t e r g e n c y   bui lder   material  useful   in  t h e  

p r e s e n t   compos i t i ons   compr i ses   a  w a t e r - s o l u b l e   material  capable   o f  

forming  a  w a t e r - i n s o l u b l e   reac t ion   p r o d u c t   with  water   h a r d n e s s  

ca t ions   p r e f e r a b l y   in  combinat ion   with  a  c ry s t a l l i z a t i on   seed  w h i c h  

is  c apab le   of  p r o v i d i n g   g rowth   si tes  for  said  reac t ion   p r o d u c t .  

Such  " s e e d e d   bu i l de r "   compos i t ions   are  fully  d i sc losed   in  B r i t i s h  

Pa ten t   Spec i f i ca t i on   No.  1 , 4 2 4 , 4 0 6 .  

A  f u r t h e r   class  of  d e t e r g e n c y   bu i lder   mater ials   useful   in  t h e  

p r e s e n t   i n v e n t i o n   are  inso luble   sodium  a luminos i l i ca t e s ,   p a r t i c u -  

larly  those   d e s c r i b e d   in  U.S.   Pa ten t   4,303,556  issued  December   1 ,  

1981.  This  p a t e n t   d i s c l o s e s  

and  claims  d e t e r g e n t   compos i t ions   con ta in ing   sodium  a l u m i n o s i l i -  

ca tes   hav ing   the  f o r m u l a :  

where in   z  and  y  a r e   i n t e g e r s   equal  to  at  least  6,  the  molar  r a t i o  

of  z   to  y  is  in  the  range   of  from  1.0:1  to  0 . 5 : 1 ,   and  X  is 

an  i n t e g e r   from  15  to  264,  said  a luminos i l i ca t e s   h a v -  

ing  a  calcium  ion  e x c h a n g e   capac i ty   of  at  least  200  mi l l i g rams  

e q u i v a l e n t / g r a m   and  a  calcium  ion  e x c h a n g e   rate  of  at  l e a s t  

2  g r a i n s l   m i n u t e l g r a m .   A  p r e f e r r e d   material  is  Zeolite  A 

which  i s :  

The  level  of  d e t e r g e n c y   bu i l de r   of  the  b leach ing   c o m p o s i t i o n s  

is  from  0%  to  abou t   70%,  p r e f e r a b l y   from  10%  to  60% 

and  most  p r e f e r a b l y   from  20%  to  60%. 

B u f f e r i n g   agen t s   can  be  ut i l ized  to  maintain  the  d e s i r e d  

a lkal ine   pH  of  the  b leach ing   so lu t ions .   Buf fe r ing   a g e n t s   i n c l u d e ,  

but  are  not  limited  to  many  of  the  d e t e r g e n c y   bu i lde r   c o m p o u n d s  

d i sc losed   h e r e i n b e f o r e .   Buf fe r ing   agen t s   su i tab le   for  use  h e r e i n  

are  those   well  known  in  the  d e t e r g e n c y   a r t .  

P r e f e r r e d   optional   i n g r e d i e n t s   include  suds   modif ie rs   p a r t i -  

cu la r ly   those   of  suds  s u p p r e s s i n g   t y p e s ,   exempli f ied  by  s i l i c o n e s ,  

and  s i l i c a - s i l i cone   m i x t u r e s .   U.S .   Pa ten t s   3 , 9 3 3 , 6 7 2 ,   i s s u e d  

J a n u a r y   20,  1976  to  Ba r to lo t t a   et  al,  and  4 , 1 3 6 , 0 4 5 ,   i s s u e d  



J a n u a r y   23,  1979  to  Gault  et  a l ,  

d isc lose   silicone  suds  con t ro l l ing   a g e n t s .   P a r t i c u l a r l y  

useful   suds   s u p p r e s s o r s   are  the  s e l f - emu l s i fy ing   silicone  s u d s  

s u p p r e s s o r s ,   d e sc r i bed   in  U.S.  Pa ten t   4 ,073 ,118 ,   Gault  et  a l ,  

i s sued   F e b r u a r y   21,  1 9 7 8 .   A n  

example   of  such  a  compound  is  DB-544,  commercially  a v a i l a b l e  

from  Dow  Corn ing ,   which  is  a  s i l oxane /g lyco l   copolymer .   S u d s  

modi f ie rs   as  de sc r ibed   above  are  used  at  levels  of  up  to  a p p r o x i -  

mately  2%,  p r e f e r a b l y   from  0.1  1  to  11%  by  weight  o f  

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

M i c r o c r y s t a l l i n e   waxes  having  a  melting  point  in  the  r a n g e  
from  35°C-115°C  and  a  s apon i f i ca t ion   value  of  less  than  100 

r e p r e s e n t   addi t ional   examples  of  p r e f e r r e d   suds  control  c o m p o n -  

ents   for  use  in  the  subjec t   compos i t i ons ,   and  are  d e s c r i b e d   in  

detail  in  U.S.   Patent   4 ,056 ,481 ,   Ta te ,   issued  November   1,  1977,  

The  m ic roc rys t a l l i ne   waxes  a r e  

s u b s t a n t i a l l y   w a t e r - i n s o l u b l e ,   but  are  w a t e r - d i s p e r s i b l e   in  t h e  

p r e s e n c e   of  organic   s u r f a c t a n t s .   P r e f e r r e d   m ic roc rys t a l l i ne   w a x e s  

have  a  melting  point  from  about   65°C  to  100°C,  a  molecular   w e i g h t  

in  the  r ange   from  400-1,000;  and  a  p e n e t r a t i o n   value  of  at  l e a s t  

6,  m e a s u r e d   at  25 °C  by  ASTM-D1321.  Sui table   examples  of  t h e  

above  waxes  include:   m i c r o c r y s t a l l i n e   and  oxidized  m i c r o c r y s t a l -  

line  pe t ro leum  waxes;  F i s c h e r - T r o p s c h   and  oxidized  F i s c h e r -  

T r o p s c h   waxes;   ozoker i te ;   ce res in ;   montan  wax;  beeswax;   c a n d e -  

lilla;  and  c a r n a u b a   w a x .  

Alkyl  p h o s p h a t e   e s t e r s   r e p r e s e n t   an  addit ional   p r e f e r r e d  

suds   control   agent   for  use  he r e in .   These   p r e f e r r e d   p h o s p h a t e  

e s t e r s   are  p redominan t ly   monos teary l   p h o s p h a t e   which,   in  a d d i t i o n  

t h e r e t o ,   can  contain  di-  and  t r i s t e a r y l   p h o s p h a t e s   and  monooleyl  

p h o s p h a t e ,   which  can  contain  di-  and  tr ioleyl  p h o s p h a t e .  

Other   suds  control  agen t s   useful   in  the   prac t ice   of  t h e  

inven t ion   are  the  soap  or  the  soap  and  nonionic  mix tures   a s  

d i sc losed   in  U.S.  Patents   2 ,954,347  and  2 , 9 5 4 , 3 4 8 ,  



F l u o r e s c e n t   or  optical  b r i g h t e n e r s   can  be  util ized  within  t h e  

b l e a c h i n g   compos i t i ons   of  the  i n v e n t i o n .   S u r p r i s i n g l y ,   s u c h  

b r i g h t e n e r s   e x h i b i t   a c c e p t a b l e   compa t ib i l i t y   with  such  c o m p o s i -  

t ions .   Su i t ab le   anionic   b r i g h t e n e r s   are  d i sc losed   in  U.S .   P a t e n t s  

3 ,537 ,993   Coward  et  al  (November   3,  1970)  and  3 ,953,380  S u n d b y  

(April   27,  1976).   N o n i o n i c  

b r i g h t e n e r s   can  also  be  ut i l ized  within  the  composi t ions   of  t h e  

i n v e n t i o n .  

The  following  examples   are  given  to  i l l u s t r a t e   the  p a r a m e t e r s  
of  and  compos i t i ons   within  the  i n v e n t i o n .   All  p e r c e n t a g e s ,   p a r t s  
and  ra t ios   are  by  we igh t   un less   o t h e r w i s e   i n d i c a t e d .  

EXAMPLE  I 

The  following  g r a n u l a r   d e t e r g e n t   composi t ion   was  p r e p a r e d :  

Two  se ts   of  s ix  12.5  x  12.5cm  swatches  c o n s i s t i n g   of  five  p o l y c o t t o n  

s w a t c h e s   each  s t a ined   with  one  of  the  following  s t a i n s  -   c h i l i ,  

RAGU  s p a g h e t t i   s a u c e ,   m u s t a r d ,   ink  and  t e a  -   and  one  d e n i m  

swatch   s t a ined   with  g r a s s   were  p r e p a r e d .  

A  l a u n d r y   load  c o n s i s t i n g   of  one  set  of  the  six  s w a t c h e s ,  

four  clean  t e r r y   cloth  towels  and  one  t e r r y   cloth  towel  soiled  w i t h  

1.5  g rams   of  a  mix tu re   of  ar t i f icial   body  soil  and  vacuum  c l e a n e r  

soil  was  placed  in  a  min i -wash   s y s t e m .   This  l a u n d r y   load  w a s  

then  washed   with  8.5  grams  of  the  above  g r a n u l a r   d e t e r g e n t  

composi t ion   in  5.5  l i ters   of  wa te r .   This   min i -wash   sys tem  w i t h  

such  a  load  and  g r a n u l a r   d e t e r g e n t   c o n c e n t r a t i o n   s imula tes   a  



conven t iona l   au tomat ic   wash  p r o c e s s .   The  wash  water   t e m p e r a -  

ture   was  37°C  and  the  wash  water  con ta ined   -136  ppm  w a t e r  

h a r d n e s s .   The  initial  pH  of  the  wash  water  was  about   9 . 7 .  

After  d r y i n g ,   each  of  the  swatches   was  v isua l ly   g raded   b y  

compar ing   it  to  its  u n w a s h e d   c o u n t e r p a r t .   A  g r a d i n g   scale  of  0 

to  5  was  u sed ,   with  0  ind ica t ing   no  stain  removal  and  5  i n d i c a t i n g  

100%  stain  removal .   Each  swatch  was  g r a d e d   by  t h ree   g r a d e r s  

and  then  the  a v e r a g e   g r a d e   for  each  swatch  was  ca lcu la ted .   T h i s  

a v e r a g e   was  then  scaled  from  0  to  100,  with  100  being  100%  s t a i n  

removal .   Also,  the  mean  for  the  set  of  swatches   was  c a l c u l a t e d .  

The  ent i re   p r o c e d u r e   was  r epea ted   numerous   t imes,   but  e a c h  

time  a  d i f f e r e n t   b leach ing   system  was  added  to  the  m i n i - w a s h  

sys tem  one  minute  af ter   the  s t a r t   of  the  wash  p r o c e s s .  
The  r e su l t s   were  as  fo l lows :  



9.  p - f l u o r o p e r o x y b e n z o i c   acid  (3)  

+  1 , 3 - b e n z e n e d i s u l f o n y l  

ch lo r ide   (3)  80  73  60 

Bleaching   sys t ems   5-7  and  9  which  are  within  the  c o m p o s i -  

t ions  of  the  i n v e n t i o n ,   p r o v i d e d   s i g n i f i c a n t l y   more  stain  r e m o v a l  



and,   t h e r e f o r e ,   su r f ace   b leach ing   than  b leaching   sys t ems   2-4  a n d  

8  which  are  ou ts ide   the  composi t ions   of  the  i nven t ion   b e c a u s e  

they  did  not  contain  an  aromatic   sulfonyl   halide  bleach  a c t i v a t o r .  

The  above  p r o c e d u r e   was  ca r r i ed   out  with  o ther   b l e a c h i n g  

s y s t e m s   cons i s t i ng   only  of  a  p e r o x y c a r b o x y l i c   acid,  which  are  n o t  

within  the  composi t ions   of  the  i nven t ion ,   and  b l each ing   s y s t e m s  

c o n s i s t i n g   of  such  p e r o x y c a r b o x y l i c   acids  plus  1 , 3 - b e n z e n e d i -  

su l fonyl   ch lo r ide ,   which  are  within  the  composi t ions   of  the  i n -  

v e n t i o n .   The  data  indicate   that   the  su r face   b leach ing   p e r f o r m -  

ance  ob ta ined   with  each  p e r o x y c a r b o x y l i c   acid  plus  1 , 3 - b e n z e n e -  

d i su l fony l   chlor ide   b leach ing   system  was  improved  on  some  of  t h e  

above  s ta ins   as  compared   to  the  same  b leach ing   sy s t em,   b u t  

c o n t a i n i n g   only  the  p e r o x y c a r b o x y l i c   acid.  However ,   it  is  b e -  

l ieved  that   solution  b leach ing   p e r f o r m a n c e   of  all  the  b l e a c h i n g  

s y s t e m s   cons i s t i ng   solely  of  the  p e r o x y c a r b o x y l i c   acid  is  i m p r o v e d  

by  the  addi t ion   of  1 , 3 - b e n z e n e d i s u l f o n y l   c h l o r i d e .  

EXAMPLE  It 

S u r f a c e   b leach ing   p e r f o r m a n c e   capabi l i t i es   were  d e t e r m i n e d  

as  in  EXAMPLE  I  with  va r ious   b leach ing   s y s t e m s .   The  r e s u l t s  

were  as  fo l lows:  







Bleach ing   sy s t ems   5,  7  and  9,  which  are  within  the  c o m p o s i -  

t ions  of  the  i n v e n t i o n ,   g e n e r a l l y   p r o v i d e d   s i g n i f i c a n t l y   m o r e  

s u r f a c e   b l e a c h i n g   than  b l e a c h i n g   sy s t ems   2-4,   6  and  8,  which  a r e  

w i t h o u t   the  compos i t ions   of  the  i n v e n t i o n .   B leach ing   sys t em  2 

c o n t a i n e d   n e i t h e r   a  p e r o x y c a r b o x y l i c   acid  source   nor  an  a r o m a t i c  

su l fony l   hal ide  bleach  a c t i v a t o r .   B leach ing   sys tem  3  did  n o t  

con t a in   a  p e r o x y c a r b o x y l i c   acid  source   and  b l each ing   s y s t e m s   4,  6 

and  8  did  not  conta in   an  a romat ic   sul fonyl   hal ide  bleach  a c t i v a t o r .  

EXAMPLE  IV 

The  following  g r a n u l a r   d e t e r g e n t   composi t ion  was  p r e p a r e d :  



S u r f a c e   b leach ing   p e r f o r m a n c e   was  d e t e r m i n e d   as  in  Example  

I,  but   with  3.8  grams  of  the  above  g r a n u l a r   d e t e r g e n t   compos i t ion  

and  v a r i o u s   b leach ing   s y s t e m s .   Also,  the  initial  pH  of  the  w a s h  

water   a f te r   addi t ion  of  the  bleach  system  was  about   8.1.  T h e  

r e s u l t s   were  as  fo l lows:  

Bleaching  system  3,  which  is  within  the  composi t ions   of  t h e  

i n v e n t i o n ,   p rov ided   s i gn i f i can t ly   more  su r f ace   b leaching   t h a n  

b leach ing   composit ion  2,  which  is  without   t h e   composi t ions   of  t h e  

inven t ion   because   it  did  not  contain  an  aromatic   sulfonyl  ha l ide  

bleach  a c t i va to r .   Also,  it  should  be  noted  that   since  the  p K   of  

m - c h l o r o p e r o x y b e n z o i c   acid  is  7.57,  the  pH  of  the  wash  water  was  

optimum  for  b leaching  p e r f o r m a n c e   of  the  m - c h l o r o p e r o x y b e n z o i c  

acid  a l o n e .  

EXAMPLE  V 

7.00  milliliters  of  a  one  molar  solution  of  me thy lene   blue  d y e  

in  methanol  was  added  to  a  beaker   con ta in ing   1.00  liter  of  d i s -  

tilled  wate r .   5.1  grams  of  sodium  c a r b o n a t e   and  1.3  grams  o f  

boric  acid  was  added  to  the  beaker   which  r e su l t ed   in  the  pH  of  

the  solut ion  being  about   10.00.  The  t e m p e r a t u r e   of  the  so lu t ion  

was  mainta ined  at  3 7 ° C .  



A  q u a n t i t y   of  m - c h l o r o p e r o x y b e n z o i c   acid  was  added  to  t h e  

so lu t ion   to  give  a  1.25  x  10-4  molar  c o n c e n t r a t i o n .   After   20 

m i n u t e s ,   the  p e r c e n t   t r a n s m i t t a n c e   (T)  was  m e a s u r e d   with  a  

B r i n k m a n   Color imete r   Model  PC700  equ ipped   with  a  440  nm  f i l t e r .  

This   m e a s u r e m e n t   i nd i ca t e s   the  amount   of  me thy lene   blue  dye  t h a t  

is  d e s t r o y e d   in  the  so lu t ion ;   a  h i g h e r   change   in  p e r c e n t   T  i n d i -  

ca tes   a  l a rge r   amount   of  dye  that   is  d e s t r o y e d .   Immediately  a f t e r  

this   m e a s u r e m e n t   a  q u a n t i t y   of  1 , 3 - b e n z e n e d i s u l f o n y l   chlor ide   w a s  

a d d e d   to  the  solut ion  to  give  a  6.25  x  10-5  molar  c o n c e n t r a t i o n ,  

which  is  an  e q u i v a l e n t   amount   to  the  m - c h l o r o p e r o x y b e n z o i c   a c i d .  

The  p e r c e n t   T  was  m e a s u r e d   a f te r   30  s e c o n d s .   This   e n t i r e  

p r o c e d u r e   was  r e p e a t e d   but   benzoyl   pe rox ide   was  s u b s t i t u t e d   f o r  

the  m - c h l o r o p e r o x y b e n z o i c   acid.   The  r e su l t s   were  as  fo l lows :  

The  addi t ion   of  1 , 3 - b e n z e n e d i s u l f o n y l   ch lo r ide   to  e i t h e r  

m - c h l o r o p e r o x y b e n z o i c   acid  or  benzoyl   p e r o x i d e ,   which  a r e  

c o m p o s i t i o n s   within  the  i n v e n t i o n ,   r ap id ly   i n c r e a s e s   t h e  

d e s t r u c t i o n   of  the  m e t h y l e n e   blue  dye  as  compared   to  t h e  

m - c h l o r o p e r o x y b e n z o i c   acid  a lone,   which  is  wi thou t   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 .   It  is  bel ieved  tha t   i n c r e a s e d  

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

b l e a c h i n g   eff icacy  on  s o i l s .  

EXAMPLE  VI 

1 .5  Grams  of  the  g r a n u l a r   d e t e r g e n t   composi t ion  of  Example  I 

and  a  q u a n t i t y   of  m - c h l o r o p e r o x y b e n z o i c   acid  e q u i v a l e n t   to  15 

p a r t s   per  million  of  ava i lab le   oxygen   were  d i s s o l v e d   in  a 

t e r g o t o m e t e r   con ta in ing   one  l i ter  of  37°C.  water   c o n t a i n i n g  

120  ppm  water   ha rdness .   Then  six  12.5  x  12.5 cm  s w a t c h e s ,   t h r e e   o f  

which  were  dyed  with  m e t h y l e n e   blue  dye  and  t h r e e   of  w h i c h  



were  u n d y e d ,   were  placed  in  the  t e r g o t o m e t e r .   The  t e r g o t o m e t e r  

was  a g i t a t e d   for  10  minutes   and  then  the  s w a t c h e s   were  r e m o v e d  

and  d r i e d .  

AE  for  the  th ree   dyed  and  th ree   u n d y e d   swa tches   w a s  

m e a s u r e d .   ΔE  is  a  m e a s u r e m e n t   of  the  c h a n g e   in  color  of  t h e  

swatch   r e s u l t i n g   from  the  t r e a t m e n t   in  the  t e r g o t o m e t e r .   T h e  

g r e a t e r   the  ΔE  value,   the  g r e a t e r   the  c h a n g e   in  color,   It  is 

be l i eved   tha t   a  la rger   ΔE  value  for  the  dyed  s w a t c h e s   r e p r e s e n t s  

b e t t e r   s u r f a c e   b leaching  p e r f o r m a n c e   and  a  smaller   AE  value  f o r  

the  u n d y e d   swatches   r e p r e s e n t s   b e t t e r   solution  b l e a c h i n g .  

The  above  p r o c e d u r e   was  r epea t ed   with  n u m e r o u s   b l e a c h i n g  

s y s t e m s .   The  resu l t s   were  as  fo l lows:  

Bleaching  sys tems  2-5,  7  and  11 ,  which  are  within  the  com-  

pos i t ions   of  the  inven t ion ,   p rov ided   s i g n i f i c a n t l y   more  s u r f a c e  



b l e a c h i n g   and  so lu t ion   b l each ing   than  was  ob ta ined   with  b l e a c h i n g  

s y s t e m s   1 , 6 ,   and  8-10,  which  are  wi thout   the  composi t ions   of  t h e  

i n v e n t i o n   b e c a u s e   they  did  not  contain  an  a romat ic   sulfonyl  h a l i d e  

b leach   a c t i v a t o r .  



1.  A  b l e a c h i n g   compos i t ion   c o m p r i s i n g :  

(a)  a  p e r o x y c a r b o x y l i c   acid  or  s a l t   t h e r e o f ;   and  

(b)  an  a r o m a t i c   s u l f o n y l  h a l i d e   b leach   a c t i v a t o r ;  

wherein  the  molar  r a t i o   of  each  p o t e n t i a l   and  a c t u a l  

p e r o x y c a r b o x y l   group  of  (a)  to  each  s u l f o n y l   group  tha t   c a n  

p o t e n t i a l l y   g e n e r a t e   acyl  p e r s u l f o n a t e   is  from  10  to  0 . 0 5 .  

2.  A  c o m p o s i t i o n   accord ing   to  claim  1  wherein  t h e  

p e r o x y c a r b o x y l i c   acid  or  s a l t   t he reo f   has  the  g e n e r a l   f o r m u l a :  

wherein  R  is  s e l e c t e d   frcm  H,  a  l i n e a r   or  b ranched  a lky l   o r  

a l k y l e n e   group  c o n t a i n i n g   from  1  to  18  carbon  atoms,  a  c y c l i c  

a lky l   or  a l k y l e n e   group  c o n t a i n i n g   from  3  to  18  carbon  atoms,  a n  

a ry l   group,  an  a romat ic   h e t e r o c y c l i c   group,  a  p o l y a r y l e n e   g r o u p  

c o n s i s t i n g   of  2  or  more  anne la t ed   benzenoid   r i ngs   and  groups  i n  

which  2  or  more  a ry l   a ry l ene   s u b s t i t u e n t s   are  c o v a l e n t l y  

a t t a c h e d ,   M  is  H  or  a  c a t i on   which  p r o v i d e s   water  s o l u b i l i t y   o r  

d i s p e r s i b i l i t y   to  the  p e r o x y c a r b a x y l i c   ac id   and  r  is  from  1  t o  

the  t o t a l   number  of  hydrogen  atoms  cn  R ;  and  the  a r o m a t i c  

s u l f o n y l   h a l i d e   b leach   a c t i v a t o r   has  the  g e n e r a l   f o r m u l a :  

wherein  each  Y  is  s e l e c t e d   f r a n  



f l u o r i n e ,   c h l o r i n e ,   bromine  and  any  group  which  p r o v i d e s   a n  

a n i o n i c   moiety   in  aqueous  s o l u t i o n   wherein  each  n  is  from  0  t o  

12  and  each  n   is  from  0  to  18,  E  is  s e l e c t e d   from  an  aryl   o r  

a r y l e n e   group,  an  a r o m a t i c   h e t e r o c y c l i c   group,  a  p o l y a r y l e n e  

group  c o n s i s t i n g   of  two  or  more  a n n e l a t e d   benzenoid   r ings   and  

groups   in  which  two  or  more  a ry l   a r y l e n e   s u b s t i t u e n t s   a r e  

c o v a l e n t l y   a t t a c h e d ,   Q  is  c h l o r i n e ,   f l u o r i n e ,   or  bromine,  and 

each  n3  is  from  1  to  3 .  

3.  A  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   one  of  c la ims  2  and  3 

where in   the  molar  r a t i o   of  each  p o t e n t i a l   and  a c t u a l  

p e r o x y c a r b o x y l a t e   group  of  (a)  to  each  s u l f o n y l   group  tha t   c a n  

p o t e n t i a l l y   g e n e r a t e   acyl   p e r s u l f o n a t e   is  from  1  to  0 . 3 .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  c la ims   1-3  wherein  t h e  

a r c m a t i c   s u l f o n y l   h a l i d e   b l e a c h   a c t i v a t o r   is  s e l e c t e d   from : 



5.  A  c o m p o s i t i o n   accord ing   to  any  one  of  claims  1-4  wherein  t h e  

p e r o x y c a r b o x y l i c   acid   or  s a l t   t h e r e o f   has  the  gene ra l   f o r m u l a :  

wherein  A  is  f l u o r i n e ,   c h l o r i n e ,   brcmine,   or  -NO2,  M  i s  

s e l e c t e d   from  H,  magnesium,  sodium  and  po tas s ium,   T  is  an  a l k y l  

group  c o n t a i n i n g   from  5  to  18  carbon  atoms,  r  is  1  or  2  and  t h e  

molar  r a t i o   of  each  p o t e n t i a l   and  a c t u a l   pe roxyca rboxy l   group  o f  

(a)  to  each  s u l f o n y l   group  tha t   can  p o t e n t i a l l y   gene ra t e   a c y l  

p e r s u l f o n a t e   is  from  1  to  0 . 7 .  

6.  A  b l e a c h i n g   compos i t ion   c o m p r i s i n g :  

( a )  

a  peroxygen  b l each ing   compound  capable   of  y i e l d i n g  

hydrogen  pe rox ide   in  an  aqueous  s o l u t i o n ;  

(b)  a  b l e a c h   a c t i v a t o r   having  the  g e n e r a l   f o r m u l a :  

wherein   R  is  s e l e c t e d   from  H,  a  l i n e a r   or  branched  a l k y l  

or  a l k y l e n e   group  c o n t a i n i n g   from  1  to  18  carbon  a toms ,  

a  c y c l i c   a lky l   or  a l k y l e n e   group  c o n t a i n i n g   from  3  to  18 

carbon  atoms,  an  aryl   group, an  a romat ic   h e t e r o c y c l i c  

group,  a  p o l y a r y l e n e   group  c o n s i s t i n g   of  2  or  more 

a n n e l a t e d   benzenoid  r ings   and  groups  in  which  2  or  more 

a ry l   a r y l e n e   s u b s t i t u e n t s   are  c o v a l e n t l y   a t t a c h e d ,   and  L 

is  a  l eav ing   group,  wherein  the  c o n j u g a t e   acid  of  t h e  

anion  formed  on  L  has  a  pKa  in  the  range  of  from  4  to  13;  

wherein  the  molar  r a t i o   of  hydrogen  p e r o x i d e   y i e lded   by  (a)  t o  

(b)  is  from  20  to  0 . 1 ;  



(c)  an  a r c m a t i c   s u l f o n y l   h a l i d e   b l e a c h   a c t i v a t o r   having  t h e  

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

where in   each  Y  is  s e l e c t e d   f r a n :  

-CnF2n+1,  f l u o r i n e ,   c h l o r i n e ,   or  bromine  and  any  g r o u p  
which  p r o v i d e s   an  a n i o n i c   moie ty   in  aqueous  s o l u t i o n   w h e r e i n  

each  n  is  from  0  to  12  and  each  n2   is  from  0  to  18,  E  i s  

s e l e c t e d   from  an  a ry l   or  a r y l e n e   group,  an  a r o m a t i c  

h e t e r o c y c l i c   group,  a  p o l y a r y l e n e   group  c o n s i s t i n g   of  two  o r  

more  a n n e l a t e d   benzenoid   r i n g s   and  groups  in  which  two  o r  

more  a r y l   or  a r y l e n e   s u b s t i t u e n t s   are   c o v a l e n t l y   a t t a c h e d ,   Q 

is  f l u o r i n e ,   c h l o r i n e ,   or  bromine ,   and  each  n3  is  from  1 

to  3 ;  

where in   the  molar  r a t i o   of  each  p o t e n t i a l   pe roxyca rboxy l   g r o u p  
formed  by  (a)  +  (b)  to  each  s u l f o n y l   group  t h a t   can  p o t e n t i a l l y  

g e n e r a t e   an  acyl  p e r s u l f o n a t e   is  from  10  to  0 . 0 5 .  



7.  A  compos i t i on   a cco rd ing   to  claim  6  wherein  (a)  is  s e l e c t e d   f rom 

from  sodiun  p e r b o r a t e   monohydra te ,   sodium  p e r b o r a t e   t e t r a h y d r a t e  

sodium  c a r b o n a t e   p e r o x y h y d r a t e ,   sodium  p y r o p h o s p h a t e  

p e r o x y h y d r a t e ,   urea  p e r o x y h y d r a t e ,   sodium  pe rox ide   and  m i x t u r e s  

t h e r e o f ;   L  is  a  l eav ing   group,  wherein  the  con juga te   acid  of  t h e  

anion  formed  on  L  has  a  pKa  in  the  range  of  from  8  to  11;  (c)  i s  

s e l e c t e d   f rom:  

the  molar  r a t i o   of  hydrogen  peroxide   y i e l d e d   by  (a)  to  (b)  i s  

from  3  to  1  and  the  molar  r a t i o   of  each  p o t e n t i a l   p e r o x y c a r b o x y l  

group  formed  by  (a)  +  (b)  to  each  s u l f o n y l   group  tha t   c a n  

p o t e n t i a l l y   g e n e r a t e   acyl  p e r s u l f o n a t e   is  from  1  to  0 . 3 .  

8.  A  compos i t i on   of  claim  9  wherein  accord ing   to  e i t h e r   one  o f  

claims  6  &  7;  L  is  s e l e c t e d   f rom: 



w h e r e i n   R  is  as  d e f i n e d   above,  R   is  an  a l ky l   chain  c o n t a i n i n g  

from  1  to  8  carbon  atoms,  R3  i s  H  o r  R 2 ,   and  Z  is  H or  a  

s o l u b i l i z i n g   group,  and  the  molar  r a t i o   of  each  p o t e n t i a l  

p e r o x y c a r b o x y l   group  formed  by  (a)  +  (b)  to  each  s u l f o n y l  

group  t h a t   can  p o t e n t i a l l y   g e n e r a t e   an  acyl  p e r s u l f o n a t e   is  f rom 

1  to  0 . 7 .  

9.  A  b l e a c 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)  an  o r g a n i c   p e r o x i d e   compound having  the  g e n e r a l   f o r m u l a :  

where in   each  R  is  s e l e c t e d   from  H,  a  l i n e a r   or  b r a n c h e d  

a l k y l   or  a l k y l e n e   group  c o n t a i n i n g   frcm  1  to  18  c a r b o n  

atoms,  a  c y c l i c   a l k y l   or  a l k y l e n e   group  c o n t a i n i n g   from  3  t o  

18  carbon  atoms,  an  a r y l   group,   an  a romat ic   h e t e r o c y c l i c  

group,   a  p o l y a r y l e n e   group  c o n s i s t i n g   of  2  or  more  a n n e l a t e d  

b e n z e n o i d   r ings   and  groups  in  which  2  or  more  a r y l   o r  

a r y l e n e   s u b s t i t u e n t s   are  c o v a l e n t l y   a t t a c h e d ;   and  

(b)  an  a roma t i c   s u l f o n y l   h a l i d e   b l each   a c t i v a t o r   having  t h e  

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

where in   each  Y  is  s e l e c t e d   f rom:  

-CnF2n+1,  f l u o r i n e ,   c h l o r i n e ,   or  bromine  and  any  g r o u p  
which  p r o v i d e s   an  a n i o n i c   moiety  in  aqueous  s o l u t i o n   w h e r e i n  

e a c h  n   is  from  0  to  12  and  each  n2  is  f r an  0   to  18,  E  i s  



s e l e c t e d   from  an  a ry l   a r y l e n e   group,  an  a r o m a t i c  

h e t e r o c y c l i c   group,  a  p o l y a r y l e n e   group  c o n s i s t i n g   of  two  o r  

more  a n n e l a t e d   benzenoid   r i ngs   and  groups  in  which  two  o r  

more  a r y l   or  a ry l ene   s u b s t i t u e n t s   are  c o v a l e n t l y   a t t a c h e d ,   Q 

is  a  ha logen   and  each  n3  is  from  1  to  3 ;  

where in   the  molar  r a t i o   of  each  p o t e n t i a l   ca rboxyl   group  formed 

by  (a)  to  each  su l fony l   group  t h a t   can  p o t e n t i a l l y   g e n e r a t e   a c y l  

p e r s u l f o n a t e   is  from  10  to  0 . 0 5 .  

10.  A  c o m p o s i t i o n   accord ing   to  claim  9  wherein  the  a r o m a t i c  

s u l f o n y l   h a l i d e   b leach  a c t i v a t o r   is  s e l e c t e d   f rom 

and  the  molar  r a t i o   of  each  p o t e n t i a l   p e r o x y c a r b o x y l   g r o u p  
formed  by  (a)  to  each  s u l f o n y l   group  t h a t   can  p o t e n t i a l l y  

g e n e r a t e   acyl   p e r s u l f o n a t e   is  from  1  to  0.3,   p r e f e r a b l y   from  1 

to  0 . 7 .  

11.  A  compos i t ion   according   to  e i t h e r   one  of  c la ims  9  &  10 

f u r t h e r   compris ing   a  peroxygen  b l e a c h i n g   compound  capable   o f  

y u i e l d i n g   hydrogen  pe rox ide   in  an  aqueous  s o l u t i o n   wherein  t h e  

molar  r a t i o   of  (a)  to  said  peroxygen  b l e a c h i n g   compound is   from 

0.1  to  10.  
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