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©  Granular  detergent-bleaching  compositions. 
(57)  This  invention  relates  to  granular  detergent-bleaching 
compositions  that  provide  effective  and  efficient  bleaching  of 
textiles  over  a  wide  range  of  bleach  solution  temperatures. 
The  bleaching  compositions  within  the  invention  contain 
peroxygen  bleaches  capable  of  yielding  hydrogen  peroxide 
in  aqueous  solutions  and  specific  bleach  activators  compris- 
ing  at  least  about  10%  capable  of  providing  C10  acylperox- 
yacids,  at  molar  ratios  of  hydrogen  peroxide  to  bleach 
activator  of  bove  about  1.5.  In  another  embodiment  the 
invention  relates  to  preferred  mixtures  of  bleach  activators. 
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Thls  i nven t ion   r e l a t es   to  g r a n u l a r   d e t e r g e n t - b l e a c h i n g  

compos i t ions .   More  p a r t i c u l a r l y ,   this  i nven t ion   re la tes   t o  

d e t e r g e n t - b l e a c h i n g   compos i t ions   that  p rov ide   e f f ec t ive   a n d  

e f f i c i e n t   su r f ace   b l e a c h i n g   of  soils  in  l aundry   p r o c e s s e s   over  a  
wide  range  of  b leach  solut ion  t e m p e r a t u r e s   w i thou t   e x c e s s i v e  

damage  to  dyed  f a b r i c s .   The  d e t e r g e n t - b l e a c h i n g   c o m p o s i t i o n s  

within  the  i nven t ion   conta in   p e r o x y g e n   b l eaches   capable   o f  

y ie lding  h y d r o g e n   p e r o x i d e   in  aqueous   so lu t ions   and  s p e c i f i c  
bleach  a c t i v a t o r s .   This  invent ion   also  re la tes   to  mix tu res   o f  

a c t i v a t o r s   that   are  e spec ia l ly   useful  in  such  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   b leaches   are  e f f e c -  

tive  for  stain  a n d / o r   soil  removal  from  t ex t i l e s ,   but   tha t   they  a r e  

also  ex t remely   t e m p e r a t u r e   d e p e n d e n t .   Such  b l eaches   are  e s s e n -  

tially  only  p r a c t i c a b l e   a n d / o r   ef fect ive   in  b leach ing   s o l u t i o n s ,  

i . e . ,   a  bleach  and  wate r   mix tu re ,   wherein  the  solut ion  t e m p e r a -  

tu re   is  above  about   60°C.  At  bleach  solution  t e m p e r a t u r e s   o f  

about   60°C  p e r o x y g e n   b l eaches   are  only  pa r t i a l ly   e f fec t ive   a n d ,  

t h e r e f o r e ,   in  o r d e r   to  obtain   a  des i rable   level  of  b leach ing   p e r -  
formance  ex t r eme ly   high  levels  of  p e r o x y g e n   bleach  must  b e  

added  to  the  sys t em.   This   is  economically  i m p r a c t i c a b l e .   As  t h e  

b leach  solution  t e m p e r a t u r e   is  lowered  below  600C. ,   p e r o x y g e n  
b leaches   are  r e n d e r e d   i ne f f ec t ive ,   r e g a r d l e s s   of  the  level  o f  

p e r o x y g e n   bleach  added   to  the  system.  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 igni f icant   because   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 -  

cesses   that  utilize  an  automat ic   household  washing   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  util 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   a  wash  p r o c e s s ,   t he re   has  been  m u c h  

indus t r i a l   r e s e a r c h   to  develop  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   t o  

as  bleach  a c t i v a t o r s ,   tha t   r ende r   p e r o x y g e n   b leaches   e f fec t ive   a t  



b l e a c h   so lu t 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  art   as  e f f ec t ive   b leach  a c t i v a t o r s .  

U .S .   Pa ten t   4 , 283 ,301 ,   Diehl  ( A u g u s t   11,  1981),   d i s c l o s e s  

b l e a c h i n g   compos i t ions   c o m p r i s i n g   a  p e r o x y g e n   bleach  and  a  
b l e a c h   a c t i v a t o r   of  the  gene ra l   f o r m u l a :  

w h e r e i n   R  is  an  alkyl  chain  c o n t a i n i n g   from  a b o u t  5   to  about   13 

c a r b o n   a t o m s ,   R   is  an  alkyl  chain  con ta in ing   from  a b o u t  4   t o  

a b o u t   24  c a rbon   atoms  and  each  Z  is  a  leaving  g r o u p   as  d e f i n e d  

t h e r e i n .   It  is  p r e f e r r e d   t ha t   such  b leaches   and  b leach   a c t i v a t o r s  

a re   p r e s e n t   in  equimolar   r a t i o s .  

U. S.  Pa ten t   4 ,412,934  d i sc loses   compos i t i ons   c o n t a i n i n g  

b l e a c h   a c t i v a t o r s   with  the  f o r m u l a  

w h e r e   R  c o n t a i n s   from  5  to  18  ca rbon   atoms  and  L  is  a  l e av ing  

g r o u p ,   the  molar  ratio  of  p e r b o r a t e   to  a c t i v a t o r   being  g r e a t e r  
t han   abou t   1.5.  Said  p a t e n t s   are  i n c o r p o r a t e d   herein  b y  

r e f e r e n c e .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   inven t ion   compr i ses   a  g r a n u l a r   d e t e r g e n t - b l e a c h -  

ing  compos i t ion   c o m p r i s i n g :  

(a)  a  p e r o x y g e n   b l each ing   compound  capab le   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  aqueous   s o l u t i o n ;  

(b)  from  about   0.1%  to  abou t   40%  of  a  bleach  a c t i v a t o r  

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

w h e r e i n   R  is  an  alkyl  g roup   con ta in ing   9  carbon  a toms  

in  at  least   about   10%  of  the  ac t iva to r   and  the  r e m a i n d e r  

of  the  R  g r o u p s   conta in   from  abou t   6  to  about   10 

c a r b o n   atoms,   and  L  is  a  leaving  g r o u p ,   the  c o n j u g a t e  

acid  of  which  has  a  pKa  in  the  range   of  from  about   6  t o  

a b o u t   13;  



(c)  from  abou t   1%  to  about  50%  of  d e t e r g e n t   s u r f a c t a n t ;   a n d  

(d)  from  0%  to  about   70%  of  d e t e r g e n t   b u i l d e r ,  

where in   the  molar  ratio  of  h y d r o g e n   pe rox ide   yielded  by  (a)  t o  

bleach  a c t i v a t o r   (b)  is  g r e a t e r   than  about   1. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

This  i n v e n t i o n   re la tes   to  g r a n u l a r   solid  d e t e r g e n t - b l e a c h i n g  

composi t ions   c o n t a i n i n g   p e r o x y g e n   b l eaches   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  aqueous   solut ion  and  specif ic   b l e a c h  

a c t i v a t o r s ,   h e r e i n a f t e r   de f ined ,   at  specif ic   molar  ratios  o f  

h y d r o g e n   p e r o x i d e   to  bleach  a c t i v a t o r .   Such  composi t ions   p r o v i d e  

ex t remely   e f f ec t i ve   and  ef f ic ient   d e t e r g e n c y   and  s u r f a c e  

b l each ing .   The  composi t ions   are  p a r t i c u l a r l y   e f fec t ive   when  u s e d  

to  remove  d ingy   soils  from  t ex t i l e s .   Dingy  soils  are  soils  t h a t  

build  up  on  t e x t i l e s   a f ter   numerous   cycles   of  usage  and  w a s h i n g  

and,   t h u s ,   r e s u l t   in  a  white  text i le   having  a  gray  or  yellow  t i n t .  

These  soils  t end   to  b e  a   blend  of  p a r t i c u l a t e   and  g r ea sy   m a t e r i -  

als.  The  removal  of  this  type  of  soil  is  sometimes  r e f e r r e d   to  a s  

"d ingy   fabric   clean  u p " .  

The  d e t e r g e n t - b l e a c h i n g   compos i t ions   of  this  i n v e n t i o n  

provide   such  b l each ing   over  a  wide  range   of  bleach  s o l u t i o n  

t e m p e r a t u r e s .   Such  b leaching  is  ob ta ined   in  d e t e r g e n t - b l e a c h  

solut ions   whe re in   the  solution  t e m p e r a t u r e   is  at  least  about   5 ° C .  

Without  the  b leach   ac t iva to r   such  p e r o x y g e n   b leaches   would  b e  

ine f fec t ive   a n d / o r   imprac t icab le   at  t e m p e r a t u r e s   below  about   6 0 ° C .  

In  U.S.  Pa t en t   4 ,412,934,   Column  14,  line  11,  et  seq.  t h e r e  

is  a  d i s c l o s u r e   tha t   the  C10  acyl  a c t i v a t o r   of  this  invent ion  is  l e s s  

des i r ab le   b e c a u s e   much  less  (58%)  of  the  C10  acyl  g roup  c o n v e r t s  

to  the  p e r c a r b o x y l i c   acid  than  the  C   (83%).  However ,   it  h a s  

now  been  d i s c o v e r e d   that   the  actual  p e r f o r m a n c e   of  the  C10  a c y l  

ac t i va to r   is  equal   to  or  be t t e r   than  tha t   of  the  ana lagous   C8  a n d  

C9  acyl  bleach  a c t i v a t o r s   which  are  p r e f e r r e d   in  U.S.  4 , 4 1 2 , 9 3 4 .  

This  level  of  p e r f o r m a n c e   was  totally  u n e x p e c t e d .   This  d i s c o v e r y  

allows  the  use  of  mix tures   of  fat ty  acyl  ac t iva to r s   c o n t a i n i n g  

a p p r e c i a b l e   amoun t s   of  C10  acyl  g r o u p s .   As  a  r esu l t ,   s e p a r a t i o n  



a n d / o r   p u r i f i c a t i o n   s teps   can  be  less  t h o r o u g h   wi thout   a  loss  in 

p e r f o r m a n c e .   In  add i t ion ,   the  improvemen t   in  odor  from  u s i n g  
m i x t u r e 5   of  a c t i v a t o r s   with  even  small  amounts   of  C10  acyl  g r o u p s  
is  s u r p r i s i n g l y   l a r g e .  

It  is  d e s i r a b l e   to  use  at  least  abou t   10%  C10  acyl  g r o u p s ,  

p r e f e r a b l y   at  least   about   20%,  and  up  to  100%  is  f eas ib le ,   w i t h o u t  

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

The   most  s u r p r i s i n g   a d v a n t a g e   of  using  a c t i v a t o r s   c o n t a i n i n g  

C10  acyl  g r o u p s   is  the  i m p r o v e m e n t   in  safety  to  dyed  f a b r i c s  

which  r e s u l t s .   When  solid  d e t e r g e n t - b l e a c h   c o m p o s i t i o n s  

c o m p r i s i n g   a c t i v a t e d   bleach  sys t ems   of  the  type  d e s c r i b e d   in  U . S .  

P a t e n t   4 , 412 ,934   become  e n t r a p p e d   in  f ab r i c s ,   t he re   is  a  p o t e n t i a l  
for  d a m a g e   to  b leach  s ens i t i ve   dyes .   Bleach  a c t i v a t o r s   c o n t a i n i n g  

C10  acyl  g r o u p s   p rov ide   a  r e m a r k a b l y   safe  solid  d e t e r g e n t - b l e a c h  

c o m p o s i t i o n   t ha t   g ives   s i g n i f i c a n t l y   less  damage  to  b leach  s e n s i t i v e  

d y e s ,   even   u n d e r   s t r e s s e d   cond i t ions   than  does  the  c o r r e s p o n d i n g  

C8  or  Cg  acyl  g r o u p .  
The  molar  ratio  of  h y d r o g e n   pe rox ide   yielded  by  the  p e r -  

o x y g e n   b leach   to  bleach  a c t i v a t o r   is  at  least  a b o u t  1 .   For  b e s t  

p e r f o r m a n c e   the  molar  ratio  should  be  g r e a t e r   than  about   1.5  a n d  

p r e f e r a b l y   at  least  about   2.0.  S u r p r i s i n g l y ,   i n c r e a s i n g   s u c h  

molar  rat io  above   1.5  r e su l t s   in  not  only  fas te r   formation  of  t h e  

p e r c a r b o x y l i c   acid,   but ,   most  i m p o r t a n t l y ,   more  p e r c a r b o x y l i c  

acid  be ing   fo rmed .   With  a  molar  ratio  of  such  componen t s   o f  

a b o u t   1  or  less  t he re   are  compet ing   chemical  r eac t ions   w h i c h  

become  a  s i g n i f i c a n t   factor .   For  example ,   the  a c t i va to r   m a y  

h y d r o l y z e   to  c a rboxy l i c   a c i d   be fore   it  p e r h y d r o l y z e s .   In 

a d d i t i o n ,   the  p e r c a r b o x y l i c   acid  tha t   is  formed  can  f u r t h e r   r e a c t  

with  the  u n r e a c t e d   bleach  a c t i va to r   to  form  a  diacyl  p e r o x i d e .  

C o n s e q u e n t l y ,   lower  c o n c e n t r a t i o n s   of  p e r c a r b o x y l i c   acid  a r e  

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

l o w e r e d .   Such  compet ing   chemical  r eac t ions   are  minimized  by  t h e  

a d d i t i o n   of  more  p e r o x y g e n   b leach .   A c c o r d i n g l y ,   b l e a c h i n g  

p e r f o r m a n c e   is  e n h a n c e d ,   espec ia l ly   for  dingy  f a b r i c s .  



There   is  e s sen t i a l ly   no  u p p e r   limit  to  such  molar  ratio  from  a 

b l each ing   s t a n d p o i n t   b e c a u s e   the  addi t ion  of  more  p e r o x y g e n  
bleach  is  not  de t r imen ta l   to  the  sys tem.   However,   at  ra t ios   a b o v e  

about   1 0  e s s e n t i a t t y   all  of  the  theore t i ca l   amount  of  p e r c a r b o x y l i c  

acid  that   can  be  formed  is  formed.   It  is  not  e c o n o m i c a l l y  

p r a c t i c a b l e   or  des i r ab le   to  add  more  p e r o x y g e n   b leach .   H o w e v e r ,  

if  one  is  b leaching  at  b leach   solution  t e m p e r a t u r e s   where in   a 
b leach  ac t iva to r   is  not  r e q u i r e d   to  ac t iva te   the  p e r o x y g e n   b l e a c h ,  

i . e . ,   above  600C.,   then  more  p e r o x y g e n   bleach  can  be  added   a n d  

it  does  provide   an  add i t iona l   bene f i t .   This  is  p a r t i c u l a r l y   t r u e  

u n d e r   European  wash  c o n d i t i o n s   that   utilize  a  "boil  wash" .   A l s o ,  

it  is  common  for  E u r o p e a n   d e t e r g e n t   composi t ions   to  c o n t a i n  

ex t r eme ly   high  levels  of  p e r o x y g e n   bleach.   Based  upon  th i s ,   t h e  

u p p e r   limit  of  the  molar  ratio  of  h y d r o g e n   peroxide   y ie lded  by  t h e  

p e r o x y g e n   bleach  to  b leach  a c t i v a t o r   is  about  500 .  

It  should  be  n o t e d   tha t   such  ratio  can  g e n e r a l l y   be  e x -  

p r e s s e d   as  the  molar  ratio  of  p e r o x y g e n   bleach  to  bleach  a c t i v a t o r  

b e c a u s e   the  vast   majori ty  of  p e r o x y g e n   bleaches   yield  one  mole  o f  

h y d r o g e n   peroxide   per  mole  of  p e r o x y g e n   b leach.   One  mole  o f  

b leach   ac t iva tor   is  equal  to  one  acyl  g roup   which  can  u n d e r g o  

p e r h y d r o l y s i s   to  form  a  p e r o x y a c i d .  

Optimum  b leaching  p e r f o r m a n c e   is  obtained  with  d e t e r g e n t -  

b l each ing   solut ions   whe re in   the  initial  pH  of  such  solut ion  is 

be tween   about  8.5  and  10.5  and  p r e f e r a b l y   between  9  and  1 0 . 3 .  

It  is  p r e f e r r e d   that   such  pH  be  g r e a t e r   than  9  to  optimize  t h e  

p e r h y d r o l y s i s   react ion  and  thus   su r face   b leaching  p e r f o r m a n c e ,  

and  also  to  help  p r e v e n t   the  b leach ing   solution  from  having  a n  

u n d e s i r a b l e   odor.   When  the  pH  d r o p s ,   however ,   the  s o l u t i o n  

odor  of  C10  acyl  a c t i va to r   is  b e t t e r   than  that  of  C8  or  Cg  a c y l  

a c t i v a t o r s   when  they  are  used   alone.  With  the  p r e f e r r e d   m i x t u r e s  

of  a c t i v a t o r s ,   the  solut ion  odor  is  also  much  less  n o t i c e a b l e .  

Such  pH  can  be  ob ta ined   with  s u b s t a n c e s   commonly  known  a s  

b u f f e r i n g   a g e n t s ,   which  are  optional   components   of  the  b l e a c h i n g  

compos i t ions   h e r e i n .  

The  following  is  a  de t a i l ed   desc r ip t ion   of  the  e s sen t i a l   a n d  

the  optional  components   of  the  solid  d e t e r g e n t - b l e a c h i n g   c o m p o -  
s i t ions   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  r a t i o s  



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 .  

The  P e r o x y g e n   Bleaching  C o m p o u n d  

T h e   p e r o x y g e n   b l e a c h i n g   compounds   useful   he re in   are  t h o s e  

capab l e   of  y ie ld ing  h y d r o g e n   pe rox ide   in  an  a q u e o u s   s o l u t i o n .  

T h e s e   c o m p o u n d s   are  well  known  in  the  art   and  i nc lude   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   p e r o x i d e   b l e a c h -  

ing  c o m p o u n d s   such  as  u r e a   pe rox ide ,   and  i n o r g a n i c   p e r s a l t  

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

more  such  b l each ing   c o m p o u n d s   can  also  be  u s e d ,   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 leach ing   compounds   inc lude   s o d i u m  

p e r b o r a t e ,   commercia l ly   ava i l ab le   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   t e t r a h y d r a t e   a n d ,  

e s p e c i a l l y ,   sodium  p e r b o r a t e   monohydra t e .   Sodium  p e r b o r a t e  

m o n o h y d r a t e   is  e spec i a l l y   p r e f e r r e d   because   it  is  v e r y   s t a b l e  

d u r i n g   s t o r a g e   and  ye t   still  d isso lves   ve ry   q u i c k l y   in  t h e  

b l e a c h i n g   so lu t ion .   It  is  bel ieved  that   such  rap id   d i s s o l u t i o n  

r e s u l t s   in  the  fo rmat ion   of  h igher   levels  of  p e r o x y c a r b o x y t i c   a c id  

a n d ,   t h u s ,   e n h a n c e d   s u r f a c e   b leach ing   p e r f o r m a n c e .  

The  level  of  p e r o x y g e n   bleach  within  compos i t i ons   of  t h e  

i n v e n t i o n   is  from  abou t   .1%  to  about   60%  and  p r e f e r a b l y   f rom 

abou t   1%  to  about   20%. 

The  Bleach  A c t i v a t o r  

The  bleach  a c t i v a t o r s   within  the  invent ion   have  the  g e n e r a l  

f o r m u l a :  

w h e r e i n   R  is  an  alkyl  g r o u p   conta in ing  9  ca rbon   atoms  in  at  l e a s t  

a b o u t   10%  of  the  a c t i v a t o r ,   the  remainder   of  the   alkyl  g r o u p s  

c o n t a i n i n g   from  abou t   7  to  about   10  carbon  a toms ,   and  L  is  a 

l eav ing   g r o u p ,   the  c o n j u g a t e   acid  of  which  has  a  pKa  in  t h e  

r a n g e   of  from  about   6  to  abou t   13 .  

L  can  be  e s s e n t i a l l y   any  sui table   leaving  g r o u p .   A  l eav ing  

g r o u p   is  any  g r o u p   t h a t   is  d i sp laced   from  the  b leach   ac t i va to r   a s  

a  c o n s e q u e n c e   of  the   nuc l eoph i l i c   a t tack   on  the  b leach   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 ,   the  p e r h y d r o l y s i s   r e a c t i o n ,  

r e s u l t s   in  the  formation  of  the  p e r o x y c a r b o x y l i c   acid.  G e n e r a l l y ,  

for  a  g r o u p   to  be  a  su i tab le   leaving  g roup   it  must  e x e r t   a n  
e l ec t ron   a t t r a c t i n g   ef fect .   This  fac i l i ta tes   the  nuc leoph i l i c   a t t a c k  

by  the  p e r h y d r o x i d e   anion.  Leaving  g r o u p s   tha t   e x h i b i t   s u c h  

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

r ange   of  from  about   6  to  about   13,  p r e f e r a b l y   from  about   7  t o  

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

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  where in   L  is  selected  from  the  g roup   cons i s t ing   o f :  

and  m i x t u r e s   t h e r e o f   a n d  

where in   R  is  as  defined  in  the  genera l   formula,   R2  is  an  a l k y l  

chain  con ta in ing   from  about  1  to  about  8  carbon  a toms,   R3 i s   H 

or  R2,  and  Y  is  H  or  a  solubi 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   are  -S03-M+,  -COO-M+,  -SO4-M+,  ( - N + R 3 4 ) X -  

and  -NR24+O  and  most  p r e f e r a b l y   -SO3-M+  and  -COO  M   w h e r e i n  
R4  is  an  alkyl  chain  conta in ing   from  about  1  to  about   4  c a r b o n  

atoms,   M  is  a  cation  which  p rov ides   solubil i ty  to  the  b l e a c h  

a c t i v a t o r   and  X  is  an  anion  which  p rov ides   s o l u b i l i t y   to  t h e  

bleach  a c t i v a t o r .   P r e f e r a b l y ,   M  i s  a n   alkali  metal,  ammonium  o r  



s u b s t i t u t e d   ammonium  ca t ion ,   with  sodium  and  po tass ium  b e i n g  

most   p r e f e r r e d ,   and  X  is  a  hal ide ,   h y d r o x i d e ,   m e t h y l s u l f a t e   o r  

a c e t a t e   anion.   The  b leach   a c t i v a t o r s   p r e f e r a b l y   have  a  l e a v i n g  

g r o u p   tha t   con ta ins   a  so lubi l iz ing   g roup   in  o r d e r   to  a s s i s t   in 

t h e i r   d i s s o l u t i o n .  

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

formula   where in   R  is  a  mix ture   of  l inear  a lkyl   cha ins .   T h e  

p r e f e r r e d   bleach  a c t i v a t o r s   contain   R  g r o u p s   which  are  l i n e a r  

alkyl   cha ins   of  which  from  about   10%  to  abou t   90%  contain  9 

c a r b o n   a toms,   more  p r e f e r a b l y   from  about   20%  to  about   80%,  a n d  

L  is  se lec ted   from  the  g r o u p   cons i s t ing   o f :  

and  m i x t u r e s   t h e r e o f  

w h e r e i n   R,  R2,  R3  and   Y  a r e   as  defined  a b o v e .  

P r e f e r a b l y   less  t han   about   70%,  most  p r e f e r a b l y   less  t h a n  

a b o u t   50%  of  the  a c t i v a t o r   conta ins   any  s ingle   acyl  g r o u p ,   f o r  

o d o r   r e a s o n s .  

P a r t i c u l a r l y   p r e f e r r e d   bleach  a c t i v a t o r s   are  those  of  t h e  

above   p r e f e r r e d   formulas   where in   L  is  se lec ted   from  the  g r o u p  

c o n s i s t i n a   o f :  

and  m i x t u r e s  



t h e r e o f   where in   R2  is  as  def ined  above  and  Y  is  -SO3-M+  o r  
-COO-M+  where in   M  is  as  def ined  a b o v e .  

The  most  p r e f e r r e d   bleach  a c t i v a t o r s   have  the  f o r m u l a :  

where in   R  is  a  mix ture   of  linear  alkyl  chain  con t a in ing   from  a b o u t  

7  to  about   10  ca rbon   atoms  of  which  at  least  about   10%  contain  9 

ca rbon   a toms,   and  M  is  sodium  or  p o t a s s i u m .  

The  p r e f e r r e d   mixture   of  a c t i v a t o r s   compr i s e s   at  least  two  

d i f f e r e n t   acyl  chain  l engths   con ta in ing   from  about   8  to  about  10 

ca rbon   atoms  (R  =  C7  to  C9),  t he re   being  no  one  acyl  c h a i n  

l eng th   in  more  than  about  70%  of  the  a c t i v a t o r   and  no  less  t h a n  

10%,  p r e f e r a b l y   no  less  than  20%  of  the  a c t i v a t o r   conta in ing   a  C10 
acyl  chain  (R  =  C9).  Pa r t i cu la r ly   p r e f e r r e d   are  60140  mixtures   o f  

C8  and  C10  acyl  chains   alone  and  in  combina t ion   with  a  C9  a c y l  

cha in .   Mixtures   of  C9  and  C10  acyl  g r o u p s   are  even  more  

p r e f e r r e d .   These   mix tu res   p r e f e r a b l y   have  the  leaving  g r o u p s   L 

which  are  ind ica ted   as  being  p r e f e r r e d   h e r e i n b e f o r e ,   and  h a v e  

l inear   alkyl  chain  R  g r o u p s .   Such  m i x t u r e s   have  s u r p r i s i n g l y  

b e t t e r   odor  c h a r a c t e r i s t i c s .  

The  level  of  bleach  ac t iva to r   within  the  composi t ions   of  t h e  

i n v e n t i o n   is  from  about   .1%  to  about   40%,  p r e f e r a b l y   from  a b o u t  

.5%  to  about   20%,  most  p r e f e r a b l y   from  about   1%  to  about  5%. 

The  D e t e r g e n t   S u r f a c t a n t  

The  solid  d e t e r g e n t - b l e a c h i n g   compos i t ions   of  the  i n v e n t i o n  

conta in   d e t e r g e n t   s u r f a c t a n t .  

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

act ive   agen t s   se lec ted   from  anionic,   nonionic ,   zwi t t e r ion ic ,   a m p h o -  

ter ic   and  cat ionic  c lasses   and  compat ib le   mix tu res   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  herein  are  l isted  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 ,919 ,678 ,   Laughlin  et  al,  issued  December   30,  1975,  both  i n c o r -  

p o r a t e d   here in   by  r e f e r e n c e .   Useful  ca t ionic   s u r f a c t a n t s   a l so  

include  those  d e s c r i b e d   in  U . S .  P a t e n t   4 ,222 ,905 ,   C o c k r e l l ,  

i s sued   S e p t e m b e r   16,  1980,  and  in  U.S.   Pa tent   4 , 2 3 9 , 6 5 9 ,  

M u r p h y ,   i s sued   December  16,  1980,  both  i n c o r p o r a t e d   herein  b y  



r e f e r e n c e .   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 ighe r   fa t ty   ac ids ,   i . e . ,   " s o a p s " ,  

are  usefu l   anionic   s u r f a c t a n t s   in  the  composi t ions   he re 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 lkylolammonium  sal ts   of  h i g h e r   fa t ty   acids  c o n t a i n i n g  
from  about   8  to  about   24  ca rbon   a toms ,   and  p r e f e r a b l y   from  a b o u t  

12  to  about   18  carbon  atoms.  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   acids .   P a r t i c u l a r l y   usefu l   are  the  sodium  and  p o t a s s i u m  

sa l t s   of  the  m ix tu re s   of  fa t ty   acids  d e r i v e d   from  coconut   oil  a n d  

ta l low,   i . e . ,   sodium  or  po tass 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 o l a m m o n i u m  

s a l t s ,   of  o rgan ic   su l fu r i c   r eac t ion   p r o d u c t s   having  in  t h e i r  

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

a b o u t   20  ca rbon   atoms  and  a  su l fonic   acid  or  su l fu r ic   acid  e s t e r  

g r o u p .   ( i n c l u d e d   in  the  term  "alkyl"   is  the  alkyl  port ion  of  a c y l  

g r o u p s . )   Examples   of  this  g r o u p   of  s y n t h e t i c   s u r f a c t a n t s   are  t h e  

sodium  and  po tass ium  alkyl  s u l f a t e s ,   e spec ia l ly   those  ob ta ined   b y  

s u l f a t i n g   the  h igher   alcohols  (C8-C18  ca rbon   atoms)  such  as  t h o s e  

p r o d u c e d   by  r educ ing   the  g l y c e r i d e s   of  tallow  or  coconut   oil;  a n d  

the  sodium  and  po tass ium  a l k y l b e n z e n e   su l fona te s   in  which  t h e  

alkyl  g r o u p   conta ins   from  about   9  to  about   15  carbon  a toms,   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  t h e  

t ype   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 -  

ially  va luab le   are  l inear  s t r a i g h t   chain  a l k y l b e n z e n e   s u l f o n a t e s   in  

which  the  a v e r a g e   number   of  ca rbon   atoms  in  the  alkyl  g r o u p   i s  

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

cery l   e the r   s u l f o n a t e s ,   e spec ia l ly   those   e t h e r s   of  h igher   a l c o h o l s  

d e r i v e d   from  tallow  and  coconut   oil;  sodium  coconut   oil  fat ty  a c i d  

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

of  alkyl  phenol   e t h y l e n e   oxide  e t h e r   su l fa tes   con ta in ing   f r o m  

a b o u t   1  to  abou t   10  uni ts   of  e t h y l e n e   oxide  per  molecule  a n d  



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

atoms;  and  sodium  or  potass ium  salts  of  alkyl  e thy lene   oxide  e t h e r  

su l f a t e s   c o n t a i n i n g   about   1  to  about   10,  p r e f e r a b l y   from  about   1 

to  about   3,  uni ts   of  e thy lene   oxide  per  molecule  and  where in   t h e  

alkyl  g r o u p   con ta ins   from  about  10  to  about   20,  p r e f e r a b l y   f r o m  

abou t   14  to  about   16,  carbon  a t o m s .  

Other   useful   anionic  s u r f a c t a n t s   here in   include  the  w a t e r -  

soluble   salts   of  e s t e r s   o f  a l p h a - s u l f o n a t e d   fatty  acids  c o n t a i n i n g  
from  about   6  to  20  carbon  atoms  in  the  fatty  acid  g roup   and  f r o m  

about   1  to  10  ca rbon   atoms  in  the  e s t e r   g r o u p ;   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 t f o n i c   acids  con ta in ing   from  about   2  to  9 

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

ca rbon   atoms  in  the  alkane  moiety;  w a t e r - s o l u b l e   salts  of  o l e f i n  

and  paraf f in   su l fona t e s   con ta in ing   from  about   12  to  20  c a r b o n  

atoms;  and  b e t a - a l k y l o x y   alkane  s u l f o n a t e s   con ta in ing   from  a b o u t  

1  to  3  ca rbon   atoms  in  the  alkyl  g r o u p   and  from  about  8  to  20 

ca rbon   atoms  in  the  alkane  mo ie ty .  

Wa te r - so lub l e   nonionic  s u r f a c t a n t s   are  also  useful   in  t h e  

compos i t ions   of  the  inven t ion .   Such  nonionic  materials   i n c l u d e  

c o m p o u n d s   p r o d u c e d   by  the  c o n d e n s a t i o n   of  a lkylene   oxide  g r o u p s  

( h y d r o p h i l i c   in  na tu r e )   with  an  o rgan i c   h y d r o p h o b i c   c o m p o u n d ,  

which  may  be  a l iphat ic   or  alkyl  a romat ic   in  n a t u r e .   The  length  o f  

the  p o l y o x y a l k y l e n e   g roup   which  is  c o n d e n s e d   with  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  readily  a d j u s t e d   to  yield  a  w a t e r -  

soluble  compound  having  the  de s i r ed   degree   of  balance  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 .  

Sui table   nonionic  s u r f a c t a n t s   inc lude   the  po lye thy l ene   o x i d e  

c o n d e n s a t e s   of  alkyl  phenols ,   e . g . ,   the  condensa t i on   p r o d u c t s   o f  

alkyl  phenols   having  an  alkyl  g roup   con ta in ing   from  about   6  to  15 

ca rbon   atoms,  in  e i ther   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  about  3  to  12  moles  of  e thy lene   oxide  p e r  
mole  of  alkyl  p h e n o l .  

P r e f e r r e d   n o n i o n i c s   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  condensa t i on   p r o d u c t s   of  a l ipha t ic   alcohols  conta in ing  from  8 

to  22  carbon   atoms,  in  e i ther   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  3  to  12  moles  of  e t hy l ene   oxide  per  mole  o f  

alcohol .   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 l c o h o t s  h a v i n g   an  alkyl  g r o u p   c o n t a i n i n g   from  abou t   9  to  15 

ca rbon   atoms  with  from  abou t   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   include  w a t e r - s o l u b l e   a m i n e  

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

atoms  and  -two  moieties  s e l ec ted   from  the  g r o u p   of  alkyl  a n d  

h y d r o x y a t k y t   moiet ies  of  from  a b o u t   1  to  about   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   c o n t a i n i n g   one  alkyl  moiety  o f  

about   10  to  18  c a r b o n   atoms  and  two  moieties  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 i n -  

ing  from  abou t   1  to  3  carbon   a toms;   and  w a t e r - s o l u b l e   s u l f o x i d e s  

con ta in ing   one  alkyl  moiety  of  from  abou t   10  to  18  ca rbon   a t o m s  

and  a  moiety  s e l ec ted   from  the  g r o u p   cons i s t ing   of  alkyl  a n d  

h y d r o x y a l k y l   moieties  of  from  a b o u t   1  to  3  carbon   a t o m s .  

Ampholyt ic   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 ipha t ic   o r  

a l ipha 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 i pha t i c   moiety  can  be  s t r a i g h t   chain  or  b r a n c h e d  

and  where in   one  of  the  a l ipha t i c   s u b s t i t u e n t s   con ta ins   from  a b o u t  

8  to  18  ca rbon   atoms  and  at  least   one  a l iphat ic   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 t e r ion ic   s u r f a c t a n t s   i nc lude   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  compounds   in  

which  one  of  the  a l ipha t i c   s u b s t i t u e n t s   conta ins   from  about   8  t o  

18  carbon   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   is  employed  is  f rom 

about   1%  to  about   50%,  p r e f e r a b l y   from  about   5%  to  about   30%  a n d  

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

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

The  D e t e r g e n t   B u i l d e r  

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

be  employed  in  the  g r a n u l a r   b leaching   c o m p o s i t i o n s .  

W a t e r - s o l u b l e   i n o r g a n i c   or  o r g a n i c   e l e c t r o l y t e s   are  s u i t a b l e  

b u i l d e r s .   The  bu i lde 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   ma te r i a l s .   Nonlimiting  examples   of  su i tab le   w a t e r -  

so lub le ,   i n o r g a n i c   d e t e r g e n t   b u i l d e r s   inc lude:   alkali  metal  c a r -  

b o n a t e s , . . b o 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 .   S p e c i f i c  
e x a m p l e s  o f   such  salts   include  sodium  and  po tas s 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  su i table   o rgan ic   a lkal ine  d e t e r g e n c y   b u i l d e r s  

inc lude :   (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 l y a c e -  

t a t es ,   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 a c e t a t e s   and  d i e t h y l -  

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

succ in ic   ac id ,   malonic  acid,  maleic  acid,   c i t r 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;  and  (5)  w a t e r - s o l u b l e   po lyace ta l s   as  d i sc losed   in  U . S .  

Pa ten t s   4 ,144 ,266   and  4,246,495  i n c o r p o r a t e d   here in   by  r e f e r e n c e .  

A n o t h e r   type   of  d e t e r g e n c y   bu i lde r   material   useful   in  t h e  

p r e s e n t   compos i t ions   comprises   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   reaction  p r o d u c t   with  water   h a r d n e s s  

cat ions   p r e f e r a b l y .   in  combination  with  a  c r y s t a l l i z a t i o n   seed  w h i c h  

is  capable   of  p r o v i d i n g   growth  sites  for  said  react ion  p r o d u c t .  

Such  " s e e d e d   bu i lde r"   composi t ions  are  fully  d isc losed  in  B r i t i s h  

Patent   Spec i f i ca t ion   N o .  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 lde r   mater ia ls   useful   in  t h e  

p r e s e n t   i nven t ion   are  insoluble  sodium  a luminos i l i c a t e s ,   p a r t i c u -  

larly  those   d e s c r i b e d   in  Belgian  Pa ten t   814,874,   i ssued  N o v e m b e r  

12,  1974,  i n c o r p o r a t e d   herein  by  r e f e r e n c e .   This  pa t en t   d i s c l o s e s  

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

cates   having  the  f o rmu la :  



w h e r e i n   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  r ange   of  from  1.0:1  to  about   0 . 5 : 1 ,   and  X  i s  

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

ing  a  calcium  ion  e x c h a n g e   c a p a c i t y   of  at  least  200  m i l l i g r a m s  

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  least  a b o u t  

2  g r a i n s / g a l l o n / m i n u t e / 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   b u i l d e r   of  the  b leach ing   c o m p o s i t i o n s  
is  from  0%  to  about   70%,  p r e f e r a b l y   from  about   10%  to  about   60%, 

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

Optional  I n g r e d i e n t s  

The  b l each ing   compos i t ions   of  th is   i nven t ion   can  contain   all  

of  the   usual   componen t s   of  d e t e r g e n t   composi t ions   inc luding   t h e  

i n g r e d i e n t s   set  for th   in  U.S.  Pa ten t   3 , 936 ,537 ,   Baske rv i l l e   et  a l ,  

i n c o r p o r a t e d   here in   by  r e f e r e n c e .   Such  componen t s   inc lude  c o l o r  

s p e c k l e 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 ,   so i l - r e l ea se   a g e n t s ,  

d y e s ,   f i l l e r s ,   optical  b r i g h t e n e r s ,   g e r m i c i d e s ,   a lka l in i ty   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 ,   enzyme  s tab i l iz ing   a g e n t s ,  

p e r f u m e s ,   e t c .  

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

a lka l ine   pH  of  the  d e t e r g e n t - b l e a c h i n g   so lu t ions .   B u f f e r i n g  

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  

b u i l d e 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   a g e n t s  

s u i t a b l e   for  use  he re in   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   opt ional   i n g r e d i e n t s   inc lude   suds  modif iers   p a r t i -  

c u l a r l y   t hose   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 c o n e   m i x t u r e s .  

U.S .   Pa t en t s   3 ,933 ,672 ,   i s sued   J a n u a r y   20,  1976  t o  

B a r t o l o t t a   et  al,  and  4 ,136 ,045 ,   i s sued   J a n u a r y   23,  1979  to  G a u l t  

et  at,  i n c o r p o r a t e d   here in   by  r e f e r e n c e ,   d isc lose   si l icone  s u d s  

c o n t r o l l i n g   a g e n t s .   The  s i l i c o n e   material   can  be   r e p r e s e n t e d   b y  

a l k y l a t e d   p o l y s i l o x a n e   mater ia ls   such  as  silica  ae roge l s   and  x e r o -  



gels  and  h y d r o p h o b i c   si l icas  of  var ious   t ypes .   The  s i l i cone  

material   can  be  d e s c r i b e d   as  s i loxane  havina  the  f o r m u l a :  

where in   x  is  from  about   20  to  about   2,000  and  R  and   R   are  e a c h  

alkyl  or  aryl  g r o u p s ,   espec ia l ly   methyl ;   e thyl ,   p r o p y l ,   butyl   a n d  

p h e n y l .   The  p o l y d i m e t h y l s i l o x a n e s   (R  and  R  are  methy l )   h a v i n g  

a  molecular   weight   within  the  range   of  from  about   200  to  a b o u t  

2 ,000 ,000 ,   and  h i g h e r ,   are  all  useful   as  suds  con t ro l l ing   a g e n t s .  
Addi t ional   su i tab le   silicone  mater ia ls   wherein   the  side  c h a i n  

g r o u p s   R  a n d   R  are  a lkyl ,   a ry l ,   or  mixed  alkyl  or  aryl   h y d r o -  

ca rby l   g r o u p s   exh ib i t   useful   suds   cont ro l l ing   p r o p e r t i e s .   Exam-  

ples  of  the  like  i n g r e d i e n t s   include  d i e t h y l - ,   d i p r o p y l - ,   d i b u t y l - ,  

m e t h y l - ,   e t h y l - ,   p h e n y l m e t h y l p o l y s i l o x a n e s   and  the  like.  A d d i -  

tional  useful   silicone  suds  con t ro l l ing   agents   can  be  r e p r e s e n t e d  

by  a  mix tu re   of  an  a lky la t ed   s i loxane ,   as  r e f e r r e d   to  h e r e i n b e -  

fore,   and   solid  silica.  Such  m ix tu r e s   are  p r e p a r e d   by  a f f i x i n g  

the  s i l i c o n e   to  the  s u r f a c e  o f   the  solid  silica.  A  p r e f e r r e d   s i l i -  

cone  suds   con t ro l l ing   agen t   is  r e p r e s e n t e d   by  a  h y d r o p h o b i c  

s i l ana ted   (most  p r e f e r a b l y   t r i m e t h y l s i l a n a t e d )   silica  having  a 

par t i c le   size  in  the  range  from  about   10  millimicrons  to  20  mil l i-  

microns  and  a  specif ic   su r f ace   area  above  about   50  m2/gm.  i n t i -  

mately  admixed  with  dimethyl   silicone  fluid  having  a  mo lecu l a r  

weight   in  the  range   from  abou t   500  to  about   200,000  at  a  w e i g h t  

ratio  of  silicone  to  s i l ana ted   silica  of  from  about   19:1  to  a b o u t  

1:2.  The  silicone  suds  s u p p r e s s i n g   agent   is  a d v a n t a g e o u s l y  

r e l easab ly   i n c o r p o r a t e d   in  a  w a t e r - s o l u b l e   or  w a t e r - d i s p e r s i b l e ,  

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

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 - e m u l s i f y i n g  

silicone  suds   s u p p r e s s o r s ,   d e s c r i b e d   in  U.S.  Patent   4 , 0 7 3 , 1 1 8 ,  

Gault  et  al,  i ssued  F e b r u a r y   21,  1978,  i n c o r p o r a t e d   here in   b y  

r e f e r e n c e .   An  example  of  such  a  compound  is  DB-544,   c o m m e r -  

cially  a v a i l a b l e   from  Dow  C o r n i n g ,   which  is  a  s i l o x a n e / g l y c o l  

c o p o l y m e r .  



Suds  modi f ie rs   as  d e s c r i b e d   above  are  used  at  levels  of  u p  
to  a p p r o x i m a t e l y   2%,  p r e f e r a b l y   from  about   0.1  to  about   11 3%  b y  

we igh t   o f  d e t e r g e n t   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   add i t iona l   examples   of  p r e f e r r e d   suds   control   c o m p o n -  
ents   for  use  in  the  sub jec t   compos i t ions ,   and  are  d e s c r i b e d   in  

detail  in  U.S.  Pa t en t   4 ,056 ,481 ,   Ta te ,   i ssued  November   1,  1977,  

i n c o r p o r a t e d   he r e in   by  r e f e r e n c e .   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  o r g a n i c   s u r f a c t a n t s .   P r e f e r r e d   m i c r o c r y s t a l l i n e   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  range   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  77°F  by  ASTM-D1321.  Sui table   examples   of  t h e  

above  waxes  i nc lude :   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  p e t r o l e u m   waxes ;   F i s c h e r - T r o p s c h   and  ox id ized   F i s c h e r -  

T r o p s c h   waxes ;   o z o k e r i t e ;   c e r e s in ;   montan  wax;  bee swax ;   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  addi t ional   p r e f e r r e d  

suds   control   a g e n t   for  use  he re 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 r e d o m i n a n t l y   monos tea ry 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  con ta in   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 .  

O the r   suds   control   a g e n t s   useful   in  the  p r a c t i c e   of  t h e  

inven t ion   are  the  soap  or  the  soap  and  nonionic  m ix tu r e s   a s  

d i sc losed   in  U.S.   Pa tents   2 ,954,347  and  2 ,954 ,348 ,   i n c o r p o r a t e d  

here in   by  r e f e r e n c e .  

All  p e r c e n t a g e s ,   pa r t s   and  ratios  herein  are  by  w e i g h t  

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

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

EXAMPLE !  

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



Fabr ics   are  p r e p a r e d   by  sp l i t t i ng   d i r t y ,   dingy  T - s h i r t s ,  

p i l lowcases ,   and  dish  towels  into  s w a t c h e s .   Te r ry   cloth  t o w e l s  

are  p r e c o n d i t i o n e d   with  artificial   body  soils  so  as  to  s i m u l a t e  

househo ld   l a u n d r y .   Other  fabric  s w a t c h e s   were  s ta ined   with  s i x  

d i f f e r e n t   b l e a c h a b l e   s t a i n s .  

Each  l a u n d r y   load  consis ts   of  five  t e r r y   cloth  towels ,   n i n e  

d ingy  s w a t c h e s   (3  each  from  T - s h i r t s ,   pillow  cases ,   and  t o w e l s ) ,  

and  six  d i f f e r e n t   s ta ined  s w a t c h e s .  

The  l a u n d r y   loads  are  washed  in  the  mini -wash  sys tem  w i t h  

a  q u a n t i t y   of  the  above  d e t e r g e n t   composi t ion   that   c o r r e s p o n d s   t o  

1250  ppm  in  the  wash  water  (which  is  typical   of  c o n v e n t i o n a l  

automat ic   wash  p r o c e s s e s )   and,   as  r e q u i r e d ,   a  b leach   s y s t e m  

con ta in ing   sodium  p e r b o r a t e   m o n o h y d r a t e   and  a  sodium  f a t t y  

a c y l o x y b e n z e n e   su l fona te .   The  min i -wash   sys tem  with  such  a  load  

s imulates   a  conven t iona l   automatic  wash  p r o c e s s .   The  wash  w a t e r  

t e m p e r a t u r e   was  37°C.  and  the  r inse  wate r   t e m p e r a t u r e   was  2 2 ° C .  

and  both  c o n t a i n e d   2  gallons  of  water   with  5  g r a i n s / g a l l o n   h a r d -  

n e s s .  
The  following  tes ts   were  ca r r i ed   out  in  the  mini-wash  s y s -  

tems.   In  one  se r ies   of  tes ts   the  d e t e r g e n t   composit ion  was  o n e  

t r e a t m e n t   and  t h r e e   addit ional  t r e a t m e n t s   con ta ined   the  d e t e r g e n t  



compos i t ion   and  1:1  m ix tu re s   of  sodium  p e r b o r a t e   m o n o h y d r a t e  
and  sodium  C8  fa t ty   a c y l o x y b e n z e n e   su l fona te   (bleach  a c t i v a t o r )  

at  total   c o n c e n t r a t i o n s   of  90,  180,  and  270  ppm  r e s p e c t i v e l y   f o r  

the  p e r b o r a t e / b l e a c h   a c t i v a t o r   m i x t u r e .   In  a  second  ser ies   o f  

t e s t s   the  d e t e r g e n t   composi t ion  was  one  t r e a t m e n t   and  in  t h r e e  

add i t i ona l   t r e a t m e n t s   the  d e t e r g e n t   composi t ion  and  m ix tu r e s   o f  

sodium  p e r b o r a t e   and  sodium  C10  a c y l o x y b e n z e n e   su l fona t e   w e r e  

u s e d ,   the  level  of  sodium  p e r b o r a t e   m o n o h y d r a t e   being  the  s a m e  

as  in  the  f i r s t   se r i e s   of  t e s t s   and  the  sodium  C10  a c y l o x y b e n z e n e  

s u l f o n a t e   being  s u b s t i t u t e d   for  the  sodium  C8  a c y l o x y b e n z e n e  

s u l f o n a t e   of  the  f i r s t   se r ies   on  an  equal  molar  bas is .   T h e r e   w e r e  
four  r e p l i c a t e s   of  each  p r o c e s s .   For  each  of  these   b l e a c h i n g  

s y s t e m s   the  molar  ratio  of  h y d r o g e n   pe rox ide   y ie lded  by  s o d i u m  

p e r b o r a t e   to  bleach  a c t i v a t o r   was  3 .  

Each  of  the  d ingy   swa tches   was  then  compar i son   g r a d e d   w i t h  

its  o r ig ina l   o the r   half  to  de t e rmine   re la t ive   stain  removal .   A 

g r a d i n g   scale  of  -4  to  4  was  u s e d ,   with  -4  ind ica t ing   much  l e s s  

s ta in  removal ,   0  ind ica t ing   no  d i f f e r e n c e   and  4  ind ica t ing   m u c h  

more  s ta in   removal .   The  ave rage   of  the  g r a d e s   for  each  fabr ic   o f  

each  min i -wash   sys tem  was  c a l c u l a t e d .  

The  s w a t c h e s   that   are  felt  to  mos t   a c c u r a t e l y   ref lect   b l e a c h  

p e r f o r m a n c e   are  d ingy  T - s h i r t s ,   pillow  cases  (PC) ,   and  d i s h  

towels  ( D T ) .   These   swa tches   were   g r a d e d   aga in s t   the  p r o d u c t  

with  no  b leach  p r e s e n t .   These   pa i r ed   compar i sons   were  as  f o l -  

l o w s :  



Based  on  p r io r   expe r i ence   with  such  sys tems   it  is  c lear   t h a t  

the  d e c a n o y l o x y b e n z e n e   su l fonate   is  b e t t e r ,   or  at  least  equal  t o  

the  o c t a n o y l o x y b e n z e n e   s u l f o n a t e .  

EXAMPLE  II 

The  g r a n u l a r   d e t e r g e n t   composi t ions   here in   had  the  g e n e r a l  

f o r m u l a :  



Four  colored  f abr ics   were  s e l ec ted   to  r e p r e s e n t   those  c l a s s e s  

of  dyes   tha t   are  s u s c e p t i b l e   to  color  fading  due  to  oxygen   b l e a c h -  

ing.   The  f a b r i c s   were  cut  into  5x5  inch  s w a t c h e s .   10%  of  t h e  

normal  p r o d u c t   u sage   (9.65  g rams)   was  placed  into  the  middle  o f  

the   swatch   which  was  then   folded  into  a  pocke t .   The  pocke t   w a s  

formed  by  folding  1/3  of  the  swatch   ove r   the  p r o d u c t ,   folding  t h e  

r emain ing   t h i r d   over   the  fabr ic   and  s t ap l ing   closed  the  ends   a n d  

long  edge   of  the   pocke t .   Enclosing  the  p r o d u c t   as  d e s c r i b e d  

allows  the  p r o d u c t   to  slowly  d i s so lve   d u r i n g   the  fill  and  w a s h  

c y c l e s .  

The  d i f f e r e n t   fabr ic   swa tches   for  each  t r e a t m e n t   were  p l a c e d  

at  the  bottom  of  a  Kenmore  top  loading  au tomat ic   washer   and  t h e n  

c o v e r e d   with  5.5  pounds   of  clean  ba l las t   items.  City  and  s o f t  

wa t e r   ( abou t   6  g r a i n s   of  calcium  and  magnes ium  h a r d n e s s   t o t a l )  

were   used  which  took  abou t   5  minutes   to  fill  before   the  12  m i n u t e  

r e g u l a r   wash .   The  wa te r   t e m p e r a t u r e   was  9 5 ° F .  

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

s c r i b e d   a b o v e .   The  acyl  g r o u p s   for  the  sodium  f a t t y  

a c y l o x y b e n z e n e   s u t f o n a t e   were  100%  hep tanoy l   (C7) ,  o c t a n o y l  

(C8) ,   nonanoyl   (C9)  or  decanoyl   (C10) .   Each  e x p e r i m e n t   w a s  

r e p l i c a t e d   t w i c e .  

The  co lo red   s w a t c h e s   were  round   robin  g r a d e d   a g a i n s t   e a c h  

o t h e r   us ing  a  g r a d i n g   scale  of  -4  to  4  with  -4  ind ica t ing   m u c h  

more  color  f a d i n g ,   0  ind ica t ing   no  d i f f e r e n c e ,   and  4  i n d i c a t i n g  

much  l e s s   color  f a d i n g .  

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



The  decanoyl   (C10)  va r ia t ion   s u r p r i s i n g l y   p r o v i d e s   less  c o l o r  

fading  than  the  lower   chain  l e n g t h s .  

F a b r i c s ,   inc lud ing   soiled  s w a t c h e s ,   dingy  f a b r i c s ,   and  c l e a n  

bal last   t e r r y   c lo ths ,   were  washed  in  a  m i n i - w a s h e r   us ing  125°F 

city  water   and  1500  ppm  of  the  d e t e r g e n t   p r o d u c t .   The  w a t e r  

was  added   f i r s t ,   the  f abr ics   next   and  the  p r o d u c t   last.  T h e  

wash  cycle  took  12  minu tes .   The  125°F  is  a  s t r e s s   c o n d i t i o n  

since  lower  t e m p e r a t u r e s   are  more  common  and  the  h i g h e r  

t e m p e r a t u r e   d r ives   off  more  of  the  u n d e s i r a b l e   o d o r i f e r o u s  

m a t e r i a l s .  

In  T r e a t m e n t   A,  the  p r o d u c t   conta ined   9%  p e r b o r a t e   and  3% 

C8  a c y l o x y b e n z e n e   s u l f o n a t e ;   in  T r e a t m e n t   B,  the  p r o d u c t   c o n -  

tained  3.5%  p e r b o r a t e   and  3%  C9  a c y l o x y b e n z e n e   s u l f o n a t e ;   and  in 

t r e a t m e n t   C,  the  p r o d u c t   con ta ined   3.5%  p e r b o r a t e   and  3.0%  C10 

a c y l o x y b e n z e n e   s u l f o n a t e .   The  solut ions   gave  the  following  o d o r  

r e s u l t s .  

A's  solution  had  a  s t rong   odor  which  was  c h a r a c t e r i z e d   as  a 

sour ,   ac idic ,   bleach  o f f - o d o r .  



B's  solut ion  had  a  s t r o n g   odor  which  was  c h a r a c t e r i z e d   as  a 

r a n c i d ,   f a t t y ,   bleach  o f f - o d o r .  

C ' s  s o l u t i o n   had  a  s l igh t   odor  c h a r a c t e r i z e d   as  an  o i l y ,  

b u r n t   o f f - o d o r .  

The  p r o d u c t   c o n t a i n i n g   C10  a c y l o x y b e n z e n e   su l fona te   w a s  

c l ea r ly   and  s u r p r i s i n g l y   s u p e r i o r   from  an  odor  s t a n d p o i n t   a s  

c o m p a r e d   to  similar  compos i t i ons   con ta in ing   the  lower  a d j a c e n t  

h o m o l o g s .  



1.  A  g r a n u l a r   d e t e r g e n t - b l e a c h i n g   composit ion  c o m p r i s i n g :  
(a)  a   p e r o x y g e n   b leach ing   compound  capable   of  y i e l d i n g  

h y d r o g e n   pe rox ide   in  an  aqueous   s o l u t i o n ;  

(b)  from  about   0.1%  to  about   40%  of  a  bleach  a c t i v a t o r  

having  the  genera l   f o r m u l a :  

where in   R  is  an  alkyl  g r o u p   con ta in ing   9 

carbon  atoms  in  at  least  about   10%  of  the  ac t iva to r   a n d  

the  r ema inde r   of  the  R  g r o u p s   contain   from  about   7  to  
about   10  ca rbon   atoms,  and  L  is  a  leaving  g r o u p ,   t h e  

con juga te   acid  of  which  has  a  pK a  in  the  range  of  f r o m  

about   6  to  about   13; 

(c)  from  about   1%  to  about   50%  of  a  d e t e r g e n t   s u r f a c t a n t ;  

a n d  

(d)  from  0%  to  about   70%  of  a  d e t e r g e n t   b u i l d e r ,  

where in   the  molar  ratio  of  h y d r o g e n   pe rox ide   y ie lded   by  (a)  t o  

bleach  ac t i va to r   (b)  is  g r e a t e r   than  about   1. 

2.  The  composit ion  of  Claim  1  where in   the  molar  ratio  of  h y d r o -  

gen  pe rox ide   yielded  by  (a)  to  bleach  a c t i v a t o r   (b)  is  at  l e a s t  

about   1 . 5 .  

3.  The  composit ion  of  Claim  2  where in   the  p e r o x y g e n   b l e a c h i n g  

compound   is  selected  from  the  g roup   cons i s t ing   of  sodium  p e r -  
bo ra te   m o n o h y d r a t e ,   sodium  p e r b o r a t e   t e t r a h y d r a t e ,   s o d i u m  

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  peroxide   and  m ix tu r e s   t h e r e o f .  

4.  The  composit ion  of  Claim  3  where in   the  p e r o x y g e n   b l e a c h i n g  

compound   is  sodium  p e r b o r a t e   m o n o h y d r a t e .  

5.  The  composi t ion  of  Claim  2  where in   L  is  a  leaving  g r o u p ,   t h e  

c o n j u g a t e   acid  of  which  has  a  pK a  in  the  range   of  from  about   7  t o  

about   11.  



6.  The  composi t ion  of  Claim  5  where in   L  is  a  leaving  g r o u p ,   t h e  

c o n j u g a t e  a c i d   of  which  has  a  pKa  in  the  range   of  from  about   8  t o  

a b o u t   11.  

7.  The  composi t ion  of  Claim  2  where in   L  is  se lec ted   from  t h e  

g r o u p   c o n s i s t i n g   o f :  

and  m i x t u r e s   t h e r e o f  

w h e r e i n   R  is  as  def ined  in  Claim  1,  R2  is  an  alkyl  chain  c o n t a i n -  

ing  from  about   1 to  about   8  ca rbon   atoms,  R3  is  H  or  R2,  and  Y 

is  H  or  a  solubi l iz ing  g r o u p .  

8.  The  composi t ion  of  Claim  7  where in   Y  is  se lec ted   from  t h e  

g r o u p   cons i s t i ng   of:  -SO3-M+,  - C O O - M + ,  - S O 4 - M + ,   ( - N + R 3 4 ) X -  

and   -NR24@O  and  m i x t u r e s   t h e r e o f   where in   R4  is  an  alkyl  c h a i n  

c o n t a i n i n g   from  about   1  to  a b o u t  4   ca rbon   a toms ,   M  is  a  c a t i o n  

w h i c h   p r o v i d e s   solubi l i ty   to  t h e   b leach  a c t i v a t o r   and  X  is  a n  

an ion   which  p r o v i d e s   so lubi l i ty   to  the  bleach  a c t i v a t o r .  



9.  The  composi t ion  of  Claim  8  where in   Y  is  se lec ted   from  t h e  

g r o u p   c o n s i s t i n g   of  -SO3-M+,  -COO-M+  and  m ix tu r e s   t h e r e o f  

where in   M is  se lec ted   from  the  g r o u p   cons i s t ing   of  sodium,   p o t a s -  
sium  and  mix tu re s   t h e r e o f .  

10.  The  composi t ion  of  Claim  7  where in   L  is  se lec ted   from  t h e  

g r o u p   cons i s t i ng   of :  

and  m i x t u r e s  

t h e r e o f   where in   R   is  an  alkyl  chain  conta in ing   from  about   1  to  

about   8  ca rbon   atoms,  Y  is  - S O 3 - M +  o r   -COO-M+  where in   M  is  

sodium  or  p o t a s s i u m .  

11.  The  composi t ion  of  Claim  10  w h e r e i n   L  has  the  g e n e r a l  

f o r m u l a :  

where in   M  is  sodium  or  p o t a s s i u m .  

12.  The  composi t ion  of  Claim  1  c o n t a i n i n g  

(a)  from  about   1%  to  about   60%  p e r o x y g e n   b l each ing   c o m -  

p o u n d ;  

(b)  from  about  .5%  to  abou t   20%  bleach  a c t i va to r   and  a t  

least  about  20%  of  the  R  g r o u p s   contain  9  ca rbon   a t o m s ;  

(c)  from  about  5%  to  about   30%  d e t e r g e n t   s u r f a c t a n t ;  

(d)  from  about  10%  to  abou t   60%  d e t e r g e n t   bu i lde r ;   a n d  

a  molar  ratio  of  h y d r o g e n   p e r o x i d e   yielded  by  (a)  to  b l e a c h  

a c t i v a t o r   (b)  of  g r e a t e r   than  about   2.  

13.  The  composit ion  of  Claim  12  c o n t a i n i n g  

(a)  from  about  1%  to  about   20%  p e r o x y g e n   b leach ing   c o m -  

p o u n d ;  

(b)  from  about   1%  to  abou t   5%  bleach  ac t iva to r   and  at  l e a s t  

about   20%  of  the  R  g r o u p s   contain  9  carbon  a t o m s ;  

(c)  from  about   10%  to  abou t   25%  d e t e r g e n t   s u r f a c t a n t ;  

(d)  from  about   20%  to  abou t   60%  d e t e r g e n t   bu i lde r ;   a n d  



a  molar  rat io  of  h y d r o g e n   p e r o x i d e   y ie lded   by  (a)  to  b l e a c h  

a c t i v a t o r   (b)  of  f r o m - a b o u t   2  to  abou t   10 .  

14.  A  b leach   a c t i v a t o r   composi t ion  c o n s i s t i n g   e s sen t i a l l y   of  a 
m i x t u r e   of  b leach   a c t i v a t o r s   having  the  gene ra l   f o r m u l a  

whe re in   R  is  an  alkyl  g roup   con t a in ing   from  about   8  to  about   10 

c a r b o n   a toms ,   w h e r e i n   the re   are  at  least   two  d i f f e r e n t   R  g r o u p s ,  
none  of  which  is  in  more  than  about   70%  of  said  a c t i v a t o r ,   and  a t  

least   abou t   10%  of  said  a c t i v a t o r   c o n t a i n i n g   an  R  g roup   c o n t a i n i n g  
9  c a rbon   a toms;   and  wherein   L  is  a  leaving  g r o u p ,   the  c o n j u g a t e  

acid  of  which  has  a  pK a  in  the  r ange   of  from  about   6  to  a b o u t  

1 3 .  

15.  The  compos i t ion   of  Claim  14  where in   L  is  s e l e c t e d  

from  the  g r o u p   c o n s i s t i n q   o f :  

and  m i x t u r e s   t h e r e o f  

w h e r e i n   R  is  a  l inear   alkyl  and  in  a t   least  abou t   20%  of  s a i d  

b l each   a c t i v a t o r s   con ta in s   9  carbon  a toms,   R 2  i s   an  alkyl  c h a i n  



con ta in ing   from  about   1  to  about   8  ca rbon   atoms,  R   is  H  or  R2,  

and  Y  is  H  or  a  so lub i l i z ing   g r o u p .  

16.  The  composi t ion  of  Claim  13  where in   L  is  se lec ted   from  t h e  

g roup   cons i s t ing   o f :  

,  and  m i x t u r e s  

t h e r e o f   where in   R2  is  an  alkyl  chain  con ta in ing   from  about   1  t o  

about   8  carbon  a toms,   Y  is  -SO3-M+  or  -COO-M+  where in   M  i s  

sodium  or  p o t a s s i u m .  

17.  The  composi t ion  of  Claim  15  wherein   R  is  a  mix ture   of  a b o u t  

60%  C7  and  about   40%  C9  alkyl  c h a i n s .  

18.  The  composi t ion  of  Claim  15  where in   L  has  the  g e n e r a l  

f o r m u l a :  

where in   M  is  sodium  or  p o t a s s i u m .  
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