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BACKGROUND  OF  THE  INVENTION 

This   i n v e n t i o n   p e r t a i n s   t o  d e t e r g e n t   c o m p o s i t i o n s   h a v i n g  

e n h a n c e d   suds  r e g u l a t i n g   a c t i v i t y   over   a  b r o a d   r ange   of  u s a g e  
and  t e m p e r a t u r e   c o n d i t i o n s   c o m p r i s i n g   a  s u r f a c e - a c t i v e   a g e n t  

and  a  suds  r e g u l a t i n g   s y s t e m .   The  suds  r e g u l a t i n g   sys tem  c o n -  

t a i n s   a  l i q u i d   h y d r o c a r b o n ,   an  a d j u n c t   m a t e r i a l   s e l e c t e d   f r o m  

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

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

be  r e p r e s e n t e d   by  s p e c i e s   h a v i n g   a  m e l t i n g   p o i n t   in  the  r a n g e  
from  abou t   45°C  to  a b o u t   60°C.  P r e f e r r e d   f a t t y   e s t e r s   can  b e  

f a t t y   a c i d   e s t e r s   of  mono-  or  p o l y h y d r i c   a l c o h o l s   h a v i n g   f r o m  

1  to  8  c a r b o n   atoms  in  the  a l k y l   c h a i n .  

The  e f f e c t i v e   and  u n i f o r m   c o n t r o l   of  the  q u a n t i t y   of  s u d s  

formed  d u r i n g   the  l a u n d r y   o p e r a t i o n   is  a  l o n g - s t a n d i n g   and  w e l l -  

known  p r o d u c t   f o r m u l a t i o n   a s p e c t   which  d e s i r e s   a d d i t i o n a l   i m -  

p r o v e m e n t .   E x c e s s i v e   s u d s i n g   can  a f f e c t   the  o v e r a l l   t e x t i l e  

c l e a n i n g   and  f a b r i c   b e n e f i t s   f r e q u e n t l y   c o n f e r r e d   by  m o d e r n  

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

is  c a r r i e d   out   in  drum  w a s h i n g   m a c h i n e s .   Too  much  s u d s i n g   i n  

the  w a s h i n g   mach ine   is  u n d e s i r a b l e   b e c a u s e   not   only   does  i t  

i n t e r f e r e   w i th   - - d i m i n i s h - -   the  a c t i o n   of  the  l a u n d r y   l i q u o r  

upon  the  f a b r i c s ,   but   a l s o   r e s i d u a l   suds  in  the  w a s h i n g   m a c h i n e  

can  be  c a r r i e d   over   to  the  r i n s e   c y c l e .   Th is   w i l l   not   o n l y  



i n c r e a s e   the  amount  of  suds  in  the  r i n s e   wi th   the  i n h e r e n t  

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

a c t i v e - a g e n t s   added  to  the  r i n s i n g   s t e p   such  as  t e x t i l e   s o f t e n e r s .  

As  one  cou ld   e x p e c t   the  p r i o r   a r t   r e l a t i v e   to  d e t e r g e n t   s u d s  

c o n t r o l   i s ,   c o m m e n s u r a t e   w i th   the  e f f o r t s   s p e n t ,   ve ry   crowded  a n d  

d i v e r s e .   All   the  i n d i v i d u a l   i n g r e d i e n t s   of  the   d e t e r g e n t   c o m p o -  
s i t i o n s   h e r e i n   a re   w e l l - k n o w n   in  the  d e t e r g e n t   a r t   and  have  f o u n d  

a p p l i c a t i o n   f o r   v a r i o u s   f u n c t i o n s .   US  p a t e n t   3 . 2 0 7 . 6 9 8   to  L i e b l i n g  
et  a l . ,   a s s i g n e d   to  Nopco  Chemica l   Company,  d i s c l o s e s   c o m p o s i t i o n  
and  method  fo r   d e f o a m i n g   aqueous   s y s t e m s   w h e r e i n   a  h y d r o p h o b i c  

p r e c i p i t a t e d   s i l i c a   h a v i n g   an  a l k a l i n e   pH  is   combined   wi th   a  

l i q u i d   h y d r o c a r b o n   c a r r i e r .   I t  i s   m e n t i o n e d   t h a t   the  d e f o a m i n g  

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

a b a t i n g   foam  in  a q u e o u s   sys t em  such  as  in  c o n c e n t r a t e d   a n d / o r  

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

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

of  the  p a p e r   making   p r o c e s s .   German  p a t e n t   a p p l i c a t i o n   DOS  23  35  468  

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

c o n t r o l l i n g   a g e n t   is  r e l e a s a b l y   i n c o r p o r a t e d   i n t o   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 a 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 .   F r e n c h   p a t e n t   1 . 4 6 5 . 4 0 7   d i s c l o s e s   d e t e r g e n t  

c o m p o s i t i o n s   h a v i a g   r e g u l a t e d   suds  w h e r e i n   the  r e g u l a t i n g   f u n c t i o n  
is   p r o v i d e d   t h r o u g h   the  use   of  a  h y d r o c a r b o n   h a v i n g   a  b o i l i n g   p o i n t  

above  a b o u t   90°C  in  c o n j u n c t i o n  w i t h   a  f a t t y   a c i d   h a v i n g   from  12  t o  

31  c a r b o n   a t o m s .   The  h y d r o c a r b o n   can  be  r e p r e s e n t e d  b y   a  1 : 1  

m i x t u r e   of  a  l i q u i d   p a r a f f i n   a n d  a   waxy  p a r a f f i n .   The  suds  r e g u l a n t  
is  i n c o r p o r a t e d   i n t o   the  d e t e r g e n t   c o m p o s i t i o n   t h r o u g h   s l u r r y i n g  

wi th   the   o t h e r   i n g r e d i e n t s  a n d   s p r a y - d r y i n g   the   s l u r r y   so  o b t a i n e d  

in  a  c o n v e n t i o n a l  m a n n e r .  F r e n c h   p a t e n t   1 . 4 8 9 . 3 9 5   r e l a t e s   t o  

d e t e r g e n t   c o m p o s i t i o n s   h a v i n g   c o n t r o l l e d   suds   t h r o u g h   the  use   o f  

a  sys tem  c o n t a i n i n g   e s s e n t i a l l y   a  f a t t y   a c i d   h a v i n g   from  12  t o  .  

18  c a r b o n   atoms  in  c o n j u n c t i o n   w i t h  a   waxy  h y d r o c a r b o n   h a v i n g   a  
m e l t i n g   p o i n t   be low  100°C.  The  c o m p e s i t i o n s   a c c o r d i n g   to  t h e  

'395  p a t e n t   a re   p r e p a r e d   by  s e p a r a t e l y   a g g l o m e r a t i n g   the  s u d s  

r e g u l a t i n g   m i x t u r e   or  b y  s p r a y i n g   the  suds   r e g u l a t i n g   a g e n t s   o n t o  

t h e  d e t e r g e n t   b a s e - p o w d e r .   German  p a t e n t   a p p l i c a t i o n   DOS  25  09  508 



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

suds  c o n t r o l   t h r o u g h   t h e  c o m b i n e d   use  of  a  sys tem  c o m p r i s i n g   a  

m i c r o - c r y s t a l l i n e   wax  h a v i n g   a  m e l t i n g   p o i n t   of  from  35°C  to  125°C 

in  c o m b i n a t i o n   wi th   a  suds  s u p p r e s s i n g   amount  of  a  s i l i c o n e   s u d s  

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

w a t e r - d i s p e r s a 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 .  

N o t w i t h s t a n d i n g   the  known  s h o r t c o m i n g s ,   p r i o r   a r t   c o m p o s i t i o n s  

cou ld   p r o v i d e   at  premium  cos t   a c c e p t a b l e   suds  r e g u l a t i n g   a c t i v i t y  

in  c o m m e r c i a l   d e t e r g e n t   p r o d u c t s .   However,   known  d e t e r g e n t   s u d s  

r e g u l a t i n g   t e c h n o l o g y   can  be  d e f i c i e n t   inasmuch  as  i t   r e q u i r e s  

r e l a t i v e l y   h igh   l e v e l s   ()3%)  of  the  r e g u l a n t   c o m p o n e n t ( s )   w h i c h  

l e v e l s   can  a d v e r s e l y   a f f e c t   the  p h y s i c a l   p a r a m e t e r s   of  the  f i n i s h e d  

p r o d u c t   and  the  ease  of  m a n u f a c t u r i n g .   From  a  p e r f o r m a n c e   p o i n t  

of  v iew,   known  suds  r e g u l a t i n g   sy s t ems   can  a f f e c t   p e r f o r m a n c e   d u e  

t o   a  f u n c t i o n a l   d e f i c i e n c y   in  one  or  more  of  the  f o l l o w i n g   a r e a s :  

d e c r e a s e d   r e g u l a t o r y   a c t i v i t y   at   t e m p e r a t u r e s   in  the  r ange   f r o m  

a b o u t   75°C  up  to  the  b o i l ;   d e c r e a s e d  s u d s   r e g u l a t i n g   a c t i v i t y   i n  

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

i n c l u s i v e   of  low  s o i l / h i g h   p r o d u c t   u sage   a n d / o r   low  w a t e r   h a r d n e s s ;  

a n d   no  u n i f o r m   c o n t r o l   over   the  p r a c t i c a l   r ange   of  l a u n d r y   t e m p e -  

r a t u r e s   e x t e n d i n g   from  a m b i e n t  t e m p e r a t u r e   up  t o  t h e   b o i l .   T h e r e  

is  thus   a  s t a n d i n g   d e s i r e   fo r   p e r f o r m a n c e   and  a d d i t i o n a l   r e a s o n s  

as  se t   f o r t h   above  to  make  a v a i l a b l e   a  r o b u s t   suds  r e g u l a t i n g   s y s t e m  

c a p a b l e   of  p r o v i d i n g   s u p e r i o r   a c t i v i t y   over   the  whole  r ange   of  l a u n c h  

c o n d i t i o n s   o c c u r r i n g   in  the  t r e a t m e n t s   as ,   fo r   example ,   c a r r i e d   o r -  

by  h o u s e w i v e s .  

I t   is  a  main  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   d a t e r g e n t  

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

c o m p l e t e   r ange   of  t e m p e r a t u r e s   from  a m b i e n t   t e m p e r a t u r e   up  to  t h e  

b o i l .  

I t   is  a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   d e t e r g e n t  

c o m p o s i t i o n   wi th   e f f e c t i v e   and  u n i f o r m   suds  c o n t r o l   d u r i n g   t h e  

l a u n d r y   o p e r a t i o n   u n d e r   c o n d i t i o n s   of  low  w a t e r   h a r d n e s s .  

I t   is  s t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   d e t e r -  

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



c o n d i t i o n s   of  low  s o i l   and  h igh   p r o d u c t   u s a g e ,   p o s s i b l e   i n  

p r e s e n c e   of  low  h a r d n e s s   w a t e r .  

The  o b j e c t i v e s   s e t   f o r t h   above  and  o t h e r   a d v a n t a g e s   c a n  
now  be  o b t a i n e d   wi th   the  a i d   of  the  d e t e r g e n t   c o m p o s i t i o n s   o f  
t h i s   i n v e n t i o n   which  a re   d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r .   x 

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   is   b a s e d  o n   the  d i s c o v e r y   t h a t   t h e  

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

an  o r g a n i c   s u r f a c e - a c t i v e   a g e n t   can  be  e f f e c t i v e l y   and  u n i f o r m l y  

c o n t r o l l e d   wi th   the  a id   of  a  m u l t i - c o m p o n e n t   suds  r e g u l a t i n g  

s y s t e m .   S i g n i f i c a n t l y   improved   suds  c o n t r o l   over   a  wide  r a n g e  
of  l a u n d r y   c o n d i t i o n s   can  be  o b t a i n e d   t h r o u g h   the  use   of  t h e  

s u b j e c t   c m m p o s i t i o n s .   In  a d d i t i o n   to  a v o i d i n g   the  d i r e c t   i n -  

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

c o m p o s i t i o n s   a re   c a p a b l e   of  p r o v i d i n g   s u p e r i o r   t e x t i l e   c l e a n i n g  
and  o t h e r   t e x t i l e   b e n e f i t s .  

The  c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   c o m p r i s e   an  o r g a n i c  

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

More  s p e c i f i c a l l y ,   the  c o m p o s i t i o n s   h e r e i n   c o m p r i s e   from  a b o u t  

2%  to  a b o u t   70%  by  w e i g h t   of  an  o r g a n i c   s u r f a c e - a c t i v e   a g e n t ;   a n d  

from  0.01%  to  a b o u t   5%  by  w e i g h t   of  a  suds   r e g u l a t i n g   s y s t e m  

c o m p r i s i n g :  

A.  from  99.9%  to  abou t   75%  by  w e i g h t   of  the  suds  r e g u l a t i n g   s y s t e m  

of  a  m i x t u r e   c o n s i s t i n g   o f  

i .   from  abou t   30%  to  a b o u t   98%  by  w e i g h t   of  a  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   l i q u i d ,   a t   room  t e m p e r a t u r e   and  a t m o s p h e r i c  

p r e s s u r e ,   h y d r o c a r b o n ;   a n d  

i i .   from  abou t   70%  to  a b o u t   2%  by  w e i g h t   of  an  a d j u n c t   m a t e r i a l  

s e l e c t e d   from  the  group  o f :  

1.  a  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   s o l i d   h y d r o c a r b o n   h a v i n g  

a  m e l t i n g   p o i n t   in  the  r ange   from  a b o u t   35°C  to  a b o u t  

1 1 0 ° C ;  

2 .  a   f a t t y   e s t e r   of  mono-  or  p o l y h y d r i c   a l c o h o l s   h a v i n g  



from  1  to  abou t   40  ca rbon   atoms  in  the  h y d r o c a r b o n  

c h a i n ,   and  mono-  or  p o l y c a r b o x y l i c   a c i d s   h a v i n g   f r o m  

1  to  abou t   40  ca rbon   atoms  in  the  h y d r o c a r b o n   c h a i n  

wi th   the  p r o v i s o s   t h a t   the  t o t a l   number  of  c a r b o n  

atoms  in  the  e s t e r   is  equa l   to  or  g r e a t e r   than  16 

and  t h a t   at  l e a s t   one  of  the  h y d r o c a r b o n   r a d i c a l s  

in  the  e s t e r   has  12  or  more  ca rbon   a toms;   a n d  

3.  m i x t u r e s   t h e r e o f .  

B.  from  0 .1o   to  abou t   25%  by  w e i g h t   of  the  suds  r e g u l a t i n g  

sys tem  of  a  h y d r o p h o b i c   s i l i c a   suds  r e g u l a t i n g   a g e n t .  

In  a  p r e f e r r e d   a s p e c t   of  t h i s   i n v e n t i o n   the  d e t e r g e n t  

c o m p o s i t i o n s   a d d i t i o n a l l y   can  c o m p r i s e   from  abou t   3%  to  a b o u t  

5%  by  we igh t   of  a  d e t e r g e n t   b u i l d e r   c o m p o n e n t .  



DETAILED  DESCRIPTION  OF THE  INVENTION 

The  compos i t i ons   of  the  p re sen t   i n v e n t i o n   comprise  an  o r g a n i c  

s u r f a c e - a c t i v e   agent  and  a  mul t i -component   suds  r e g u l a t i n g   system.  The 

suds  r e g u l a t i n g   system  is  comprised  of  a  l i q u i d   h y d r o c a r b o n , a n   a d j u n c t  

m a t e r i a l   s e l e c t e d   from  a  so l id   hydrocarbon  and  a  f a t t y   e s t e r   and  a  h y d r o -  

phobic  s i l i c a   suds  r e g u l a t i n g   agent .   These  i n d i v i d u a l   components  a r e  

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

Unless  s p e c i f i e d   to  the  c o n t r a r y ,   the  "%"  i n d i c a t i o n s   stand  f o r  

pe rcen t   by  w e i g h t .  

A  f i r s t   e s s e n t i a l   component  here in   is  an  o rgan ic   s u r f a c e - a c t i v e   agent  - 

which  can  be  used  in  an  amount  from  about  2%  to  about  70%,  p r e f e r a b l y  

from  3%  to  about  50%.  S u i t a b l e   o rganic   s u r f a c e - a c t i v e   agents   h e r e i n  

can  be  r e p r e s e n t e d   by  a c t i v e   i n g r e d i e n t s   which  are  known  to  meet  t h e  

r e q u i r e m e n t s   for  use  in  and/or   have  a l r eady   been  used  in  d e t e r g e n t  

c o m p o s i t i o n s .   Exempl i fy ing   spec ies   for  use  he re in   can  be  s e l e c t e d   from 

the  group  of  a n i o n i c ,   non ion ic ,   ampholy t i c ,   z w i t t e r i o n i c ,   and  c a t i o n i c  

s u r f a c t a n t s   and  mixtures   t h e r e o f .  

Examples  of  s u i t a b l e   non ion ic   s u r f a c t a n t s   i n c l u d e :  

(1)  The  p o l y e t h y l e n e   oxide  condensa tes   of  a lkyl   phenols .   These  compounds 

inc lude   the  condensa t ion   p roduc t s   of  a lkyl   phenols  having  an  a l k y l  

group  c o n t a i n i n g   from  about  6  to  12  carbon  atoms  in  e i t h e r   a  s t r a i g h t  

chain  or  branched  chain  c o n f i g u r a t i o n ,   with  e thy lene   oxide,   the  s a i d  

e t h y l e n e   oxide  being  p r e sen t   in  amounts  equal  to  5  to  25  moles  o f  

e thy l ene   oxide  per  mole  of  a lkyl   p h e n o l .  



(2)  The  condensa t ion   products   of  a l i p h a t i c   a l coho l s   with  e thy lene   o x i d e .  

The  alkyl   chain  of  the  a l i p h a t i c   a lcohol   may  e i t h e r   he  s t r a i g h t  o r  

branched  and  g e n e r a l l y   con ta ins   from  about  8  to  about  22  carbon  a t oms .  

Examples  of  such  e t h o x y l a t e d   a l coho l s   include  the  condensa t ion   p r o d u c t  

of  about  6  moles  of  e thy lene   oxide  with  1  mole  of  t r i d e c a n o l ,   m y r i s t y l  

a lcohol   condensed  with  about  10  moles  of  e thy lene   oxide  per  mole  o f  

myr i s ty l   a l c o h o l ,   the  condensa t ion   product   of  e thy lene   oxide  w i t h  

coconut  fa t ty   a lcohol   wherein  the  coconut  a lcohol   is  a  mixture  of  f a t t y  

a l coho l s   with  alkyl   chains  varying  from  10  to  14  carbon  atoms  and 

wherein  the  condensa te   con ta ins   about  6  moles  of  e thy lene   oxide  p e r  

mole  of  a l c o h o l ,   and  the  condensa t ion   product   of  about  9  moles  o f  

e thy lene   o x i d e  w i t h   the  a b o v e - d e s c r i b e d   coconut  a l c o h o l .  

(3)  The  condensa t ion   products   of  e thy lene   oxide  with  the  p r o d u c t  

r e s u l t i n g   from  the  r e a c t i o n   of  propylene  oxide  and  e thy lene   d i a m i n e  .  

The  condensa t ion   product   f r e q u e n t l y   conta ins   from  about  40  to  a b o u t  

80%  by  weight  of  p o l y o x y e t h y l e n e   and  has  a  molecular   weight  of  from 

about  5,000  to  about  11 ,000 .  

(4)  Amine  oxide  s u r f a c t a n t s   i n c l u s i v e   of  d ime thy ldodecy lamine   o x i d e ,  

d i m e t h y l t e t r a d e c y l a m i n e   oxide,   e t h y l m e t h y l t e t r a d e c y l a m i n e   a u i d e  

c e t y l d i m e t h y l a m i n e   oxide,   d i m e t h y l s t e a r y l a m i n e   oxide,   c e t y l e t h y l -  

propylamine  oxide,   d i e t h y l d o d e c y l a m i n e   oxide,   and  d i e t h y l t e t r a d e c y l -  

amine  o x i d e .  

(5)  S u i t a b l e   phosphine  oxide  d e t e r g e n t s   inc lude :   d i m e t h y l d o d e c y l p h o s p h i n e  

oxide,   d i m e t h y l t e t r a d e c y l p h o s p h i n e   oxide  and  e t h y l m e t h y l t e t r a d e c y l -  

phosphine  oxide;  s u i t a b l e   s u l f o x i d e   s u r f a c t a n t s   inc lude  o c t a d e c y l m e t h y l  

s u l f o x i d e ,   dodecylmethyl   sul foxide  and  t e t r a d e c y l m e t h y l   s u l f o x i d e .  



Examples  of  s u i t a b l e   ampholy t ic   s y n t h e t i c   d e t e r g e n t s   are  sodium  3 - ( d o d e c y l -  

a m i n o ) p r o p i o n a t e ,   and  sodium  3 - ( d o d e c y l a m i n o ) p r o p a n e - 1 - s u l f o n a t e .  

Z w i t t e r i o n i c  s u r f a c t a n t s   for  use  he re in   inc lude   3 - ( N , N - d i m e t h y l - N - h e x a d e c y l -  

a m m o n i o ) - 2 - h y d r o x y p r o p a n e - l - s u l f o n a t e ,   3 - ( N , N - d i m e t h y l - N - a l k y l a m m o n i o ) - 2 -  

h y d r o x y p r o p a n e - l - s u l f o n a t e ,   the  alkyl   group  being  der ived  from  tal low  f a t t y  

a l c o h o l ;   3 - ( N , N - d i m e t h y l - N - h e x a d e c y l a m m o n i o ) p r o p a n e - 1 - s u l f o n a t e ;   3 - ( N , N -  

d i m e t h y l - N - t e t r a d e c y l a m m o n i o ) p r o p a n e - l - s u l f o n a t e ;   and  3 - ( N , N - d i m e t h y l d o d e c y l -  

a m m o n i o ) - 2 - h y d r o x y p r o p a n e - 1 - s u l f o n a t e .  

S u i t a b l e   a n i o n i c   d e t e r g e n t s   inc lude   o r d i n a r y   a l k a l i   metal  soaps  of  h i g h e r  

f a t t y   acids   c o n t a i n i n g   from  about  e ight   to  about  24  carbon  atoms  and 

p r e f e r a b l y   from  about  10  to  about  20  carbon  a t oms .  

Alkyl  s u l f o n a t e d   or  s u l f a t e d   s u r f a c t a n t s   i n c l u s i v e   of  a lkyl   benzene  

s u l f o n a t e s ,   in  which  the  a lkyl   group  con ta ins   from  about  9  to  about  20  c a rbon  

atoms  in  s t r a i g h t - c h a i n   or  b r a n c h e d - c h a i n   c o n f i g u r a t i o n ,   e . g . ,   those  of  t h e  

type  de sc r i bed   in  U.S.  Patent   Nos.  2 ,220,099  and  2 ,477,383  ( e s p e c i a l l y  

va luab le   are  l i n e a r   s t r a i g h t   chain  a lkyl   benzene  s u l f o n a t e s   in  which  t h e  

average  of  the  alkyl  groups  is  about  11.8  carbon  atoms  and  commonly 

a b b r e v i a t e d   as  C11.8LAS);  sodium  a lkyl   g lycery l   e ther   s u l f o n a t e s ,   e s p e c i a l l y  

those  e the r s   of  h igher   a l coho l s   der ived   from  ta l low  and  coconut  o i l ;   sodium 

coconut  oil  f a t ty   acid  monoglycer ide   s u l f o n a t e s   and  s u l f a t e s .  

Useful   in  t h i s   i n v e n t i o n   are  also  s a l t s   of  2 - a c y l o x y a l k a n e - l - s u l f o n i c   a c i d s .  



Typica l   examples  of  the  2 - a n y l o x y - a l k a n e s u l f o n a t e 3   are  desc r ibed   in  Belgium 

Patent   No.  650.323  issued  July  9,  1963,  U.S.  Patent   Nos.  2 .094.451  i s s u e d  

September  28,  1937,  to  Guenther  et  al,  and  2 .086.215  issued  July  6,  1937  t o  

DeGroote;  these  r e f e r e n c e s   are  hereby  i n c o r p o r a t e d   by  r e f e r e n c e .  

β   - a lky loxy   alkane  s u l f o n a t e s   can  also  be  used.  S p e c i f i c   examples  o f  β -  

a lky loxy   alkane  s u l f o n a t e s   having  low  hardness   (calcium  ion)  s e n s i v i t y   u s e f u l  

he re in   to  provide  s u p e r i o r   c l ean ing   l e v e l s   under  household  washing  c o n d i t i o n s  

i n c l u d e  :   p o t a s s i u m - β - m e t h o x y d e c a n e s u l f o n a t e ,   sodium  2 - m e t h o x y t r i d e c a n e s u l -  

fona te ,   potass ium  2 - e t h o x y t e t r a d e c y l s u l f o n a t e ,   and  sodium  2 - i s o p r o p o x y h e x a -  

d e c y l s u l f o n a t e .  

P a r a f f i n   s u l f o n a t e s   c o n t a i n i n g   a  s t r a i g h t   or  branched  chain,   s a t u r a t e d   a l i p h a t i c  

hydrocarbon  r a d i c a l   having  from  8  to  24,  p r e f e r a b l y   12  to  18,  carbon  atoms  can 

also  be  u s e d .  

Other  s y n t h e t i c   an ion ic   d e t e r g e n t s   u se fu l   he re in   are  a lkyl   e ther   s u l f a t e s .  

These  m a t e r i a l s   have  the  formula  RO(C2H4O)xSO3M  wherein R  is  a lkyl   o r  

a lkenyl   of  about  10  to  about  20  ca rbon   atoms,  x  is  1  to  30,  and  M  is  a  

w a t e r - s o l u b l e   c a t i o n .  

S u i t a b l e   examples  of  a lky l   e ther   s u l f a t e s   are  those  compris ing  a  mixture  o f  

i n d i v i d u a l   compounds,  said  mixture  having  an  average  a lkyl   chain  length   o f  

from  about  12  to  16  carbon  atoms  and  an  average  degree  of  e t h o x y l a t i o n   o f  

from  about  1  to  4   moles  of  e thy lene   oxide.   Such  a  mixture  also  c o m p r i s e s  

from  about  0  to  20%  by  weight  C12-13  compounds;  from  60  to  100%  by  w e i g h t  

of  C14-15-16  compounds;  from  about  0  to  20%  by  weight  of  C17-18-19  compounds; 

from  about  3  to  30%  by  weight  of  compounds  having  a  degree  of  e t h o x y l a t i o n  

of  0;  from  about  45  to  90%  by  weight  of  compounds  having  a  degree  of  e t h o x y -  

l a t i o n   of  from  1  to  4;  from  about  10  to  25%  by  weight  of  compounds  having  a  



degree  of  e t h o x y l a t i o n   of  from  4  to  8;  and  from  about  0.1  to  15%  by  weight  o f  

compounds  having  a  degree  of  e t h o x y l a t i o n   g r e a t e r   than  8 .  

@-Ole f in   s u l f o n a t e   mix tu res   as  d e s c r i b e d   in  U.S.  Pa tent   No.  3 . 3 3 2 . 8 8 0 ,  

i ssued  July  25,  1967,  i n c o r p o r a t e d   he re in   by  r e f e r e n c e ,   can  also  be  u s e d .  

Ca t ion i c   s u r f a c e - a c t i v e   agents   i n c l u s i v e   of  di(C  C12-C20  ) a l k y l ,   di(C  1 - 4 ) a l k y l  

ammonium  h a l i d e s ,   and  imidazo l in ium  d e r i v a t i v e s   can  a lso  be  used  in  t h e  

compos i t i ons   h e r e i n .  

The  t e r n a r y   suds  r e g u l a t i n g   system  he re in   is  p a r t i c u l a r l y   e f f e c t i v e   i n  

presence   of  an ion ic   and/or   nonionic   s u r f a c t a n t s .   F r e q u e n t l y ,   these  a n i o n i c  

and/or   nonionic   s u r f a c t a n t s   are  p resen t   in  the  compos i t ions   of  t h i s   i n v e n t i o n  

in  a  l eve l   from  about  5%  to  about  20%. 

A  second  e s s e n t i a l   component  he re in   is  r e p r e s e n t e d   by  a  s u d s  

r e g u l a t i n g   system  w h i c h  i s   used  in  an  amount  from  0.01%  to  about  5%. 

The  suds  r e g u l a t i n g   system  comprises   a  l i q u i d   hydrocarbon ,   an  a d j u n c t  

m a t e r i a l   s e l e c t e d   from  a  so l id   hydrocarbon  having  a  mel t ing   p o i n t  

from  about  35°C  to  about  110°C;  a  f a t t y   e s t e r   of  mono-  or  p o l y h y d r i c  

a l c o h o l s   having  from  1  to  about  40  carbon  atoms  in  the  h y d r o -  

carbon  chain ,   and  mono-  or  p o l y c a r b o x y l i c   ac ids   having  from  1  to  about  40 

carbon  atoms  in  the  hydrocarbon  chain ,   and  mix tu res   t h e r e o f :   and  a  h y d r o -  

phobic  s i l i c a   suds  r e g u l a t i n g   agent .   From  99.9% to  about  75%,  p r e f e r a b l y  

from  about  99.5%  to  about  90%  of  the  suds  r e g u l a t i n g   system  is  r e p r e s e n t e d  

by  the  mixture  of  the  l iquid  hydrocarbon  and  the  ad junc t   m a t e r i a l .   The 

l i q u i d   hydrocarbon  r e p r e s e n t s   from  about  30%  to  about  98%  of  the  l i q u i d  

h y d r o c a r b o n / a d j u n c t   m a t e r i a l   mix tu re ,   while  the  ad junc t   m a t e r i a l   r e p r e s e n t s  

from  about  70%  to  about  2%  of  said  mixture  of  l i q u i d   h y d r o c a r b o n / a d j u n c t  

m a t e r i a l .  



The  hydrocarbon  components  s u t i a b l e   for  une  in  the  p r a c t i c e   of  t h i s  

i n v e n t i o n   may  be  a n y  a l i p h a t i c ,   a l l c y l i c ,   a romat ic   or  h e t e r o c y c l i c   s a t u r a t e d  

o r   u n s a t u r a t e d   hydrocarbons   having  g e n e r a l l y   from  about  12  to  about  70 

carbon  atoms.  P a r a f f i n s   are  p r e f e r r e d   hydrocarbons   h e r e i n .   P a r a f f i n s   a r e  

g e n e r a l l y   o b t a i n e d   from  petroleum  by  va r ious   methods  i n c l u s i v e   of  f r a c t i o -  

na t ion   d i s t i l l a t i o n ,   so lven t   e x t r a c t i o n ,   c r a c k i n g ,   re forming   or  p o l y m e r i -  

z a t i o n   of  lower  o l e f i n e s   or  d i o l e f i n e s .   P a r a f f i n   can  also  be  s y n t h e s i z e d  

from  coal  t he reby   using  the  F i s c h e r - T r o p s c h   p rocess ,   or  by  h y d r o g e n a t i o n  

of  u n s a t u r a t e d   hydroca rbons .   P a r a f f i n s   are  p r e f e r a b l y   ob ta ined   by  d i s t i l l a t i o n   o r  

so lven t   e x t r a c t i n g   the  so l id   r e s i d u s   of  pe t ro leum  d i s t i l l a t i o n .  

The  l i q u i d ,   at  room  t empera tu re   and  a tmospher ic   p r e s s u r e ,   h y d r o c a r b o n  

he re in   has  normal ly   a  pour  point   in  the  range  of  -40°C  to  5°C  and  u s u a l l y  

c o n t a i n s   from  12  to  40  carbon  atoms.  The  l i q u i d   hydrocarbon  s h o u l d  

normal ly   have  a  minimum  b o i l i n g   point   of  not  l e s s   than  110°C  (at  a t m o s -  

pher ic   p r e s s u r e ) .   Liquid  p a r a f f i n s ,   p r e f e r a b l y  o f   the  naph then ic   or  p a r a f -  

f i n i c   type,   also  known  as  minera l   white  o i l  a r e   p r e f e r r e d .  

The  ad junc t   m a t e r i a l   hydrocarbon  has  a  me l t ing   point   in  the  r a n g e  

from  about  35°C  to  about  110°C  a n d  c o m p r i s e s   g e n e r a l l y   from  12  to  70 

carbon  atoms.  P r e f e r r e d   so l id   hydrocarbon  spec i e s   have  a  mel t ing   p o i n t  

. from  about  45°C  to  about  60°C.  Other  p r e f e r r e d   so l id   hydrocarbon  s p e c i e s  

he re in   have  a  mel t ing   point   from  80°C  to  95°C.  P r e f e r r e d   h y d r o c a r b o n  

ad junc t   m a t e r i a l s   are  pe t roleum  waxes  of  the  p a r a f f i n   and  m i c r o c r y s t a l l i n e  

type  which  are  composed  of  l o n g - c h a i n   s a t u r a t e d   hydrocarbon  compounds.  

The  hydrocarbon  ad junc t   m a t e r i a l   is  p r e f e r a b l y   used  in  an   amount  from  a b o u t  

40%  to  about  2%  of  the  mixture   of  l i q u i d   hydrocarbon  and  h y d r o c a r b o n  

ad junc t   m a t e r i a l .   The  l i q u i d   hydrocarbon  component  r e p r e s e n t s   p r e f e r a b l y  

from  about  60%  to  about  98%  of  the  mixture  of  l i q u i d   hydrocarbon  a n d  h y d r o -  

c a r b o n   ad junc t   m a t e r i a l .  



The  ad junc t   m a t e r i a l   ran  a lso  he  r e p r e s e n t e d   by  a  f a t t y   e s t e r   of  mono- 

or  po lyhydr ic   a l c o h o l s   having  from  1  to  about  40  carbon  atoms  in  t h e  

hydrocarbon  chain ,   and mono-  or  p o l y c a r b o x y l i c   ac ids   having  from  1  to  a b o u t  

40  carbon  atoms  in  the  hydrocarbon  chain  with  the  p r o v i s o s   tha t   the  t o t a l  

number  of  carbon  atoms  in  the  e s t e r   is  equal  to  or  g r e a t e r   than  16  and  t h a t  

at  l e a s t   one  of  the  a lky l   r a d i c a l s   in  the  e s t e r   has  12  or  more  carbon  a t o m s .  

The  f a t t y   e s t e r   is  p r e f e r a b l y   used  in  an  amount  from  about  10%  to  about  70% 

of  the  mixture   of  l i q u i d   hydrocarbon  and  f a t t y   e s t e r   ad junc t   m a t e r i a l .   The 

l i q u i d   hydrocarbon   component  r e p r e s e n t s   p r e f e r a b l y   from  about  30%  to  a b o u t  

90%  of  the  mixture   of  l i q u i d   hydrocarbon   and  f a t t y   e s t e r   ad junc t   m a t e r i a l .  

The  f a t t y   e s t e r   ad junc t   m a t e r i a l   can  be  of  n a t u r a l   or  s y n t h e t i c   o r i g i n .  

Examples  of  s u i t a b l e   n a t u r a l   f a t t y   e s t e r s   he re in   i n c l u d e  :   beeswax  from 

honeycombs  which  c o n s i s t s   c h i e f l y   of  the  e s t e r s   CH3(CH2)24COO(CH2)27CH3 

and  CH3(CH2)26COO(CH2)25CH3;  carnauba  wax  from  the  B r a z i l i a n   palm 

which  i s  a   mixed  e s t e r   c o n t a i n i n g   p r i n c i p a l l y   C31H63COOC32H65  and 

C33H67COOC34H69;  and  spe rmace t i   (wax)  f rom the   sperm  whale  which  i s  

mainly  C15H31COOC16H33. 

The  f a t t y   acid  p o r t i o n   of  the  f a t t y   e s t e r   can  be  ob ta ined   f rom 

mono-  or  p o l y - c a r b o x y l i c   ac ids   having  from  1  to  about  40  carbon  atoms  i n  

the  hydrocarbon  chain.   S u i t a b l e   examples  of  monocarboxyl ic   f a t t y   a c i d s  

inc lude   behenic  ac id ,   s t e a r i c   ac id ,   o l e i c   ac id ,   p a l m i t i c   ac id ,   m y r i s t i c  

acid ,   l a u r i c   ac id ,   a c e t i c   ac id ,   p rop ion ic   ac id ,   b u t y r i c   ac id ,   i s o b u t y r i c  

ac id ,   v a l e r i c   ac id ,   l a c t i c   ac id ,   g l y c o l i c   acid  and  β , β - d i h y d r o x y -  

i s o b u t y r i c   ac id .   Examples  of  s u i t a b l e   p o l y c a r b o x y l i c   ac ids   i n c l u d e  :  

n - b u t y l - m a l o n i c   ac id ,   i s o c i t r i c   ac id ,   c i t r i c   ac id ,   maleic  ac id ,   m a l i c  

ac id ,   and  s u c c i n i c   a c i d .  

The  f a t t y   a l coho l   r a d i c a l   in  the  f a t t y   e s t e r   can  be  r e p r e s e n t e d   by 

mono-  or  po lyhyd r i c   a l c o h o l s   having  from  1  to  40  carbon  atoms  in  t h e  



hydrocarbon  chain.   Examples  of  s u i t a b l e   f a t t y   a l c o h o l s   i n c l u d e  :   b e h e n y l .  

a r a c h i d y l ,   cocoyl ,   o l e y l  a n d   l a u r y l   a l c o h o l ,   e thy lene   g l y c o l ,   g l y c e r o l ,  

e t h a n o l ,   i s o p r o p a n o l ,   vinyl   a l c o h o l ,   d i g l y c e r o l ,   x y l i t o l ,   suc rose ,   e r y -  

t h r i t o l ,   p e n t a e r y t h r i t o l ,   s o r b i t o l   or  s o r b i t a n .  

P r e f e r a b l y ,   the  f a t t y   acid  and/or   f a t t y   a l coho l   group  of  the  f a t t y  

e s t e r   ad junc t   m a t e r i a l   have  from  1  to  24  carbon  atoms  in  the  a lky l   c h a i n .  

:  P r e f e r r e d   f a t t y   e s t e r s   he re in   are  e t hy l ene   g l y c o l ,   g l y c e r o l   and 

s o r b i t a n   e s t e r s   wherein  the  f a t t y   acid  p o r t i o n   of  the  e s t e r   n o r m a l l y  

comprises   a  spec i e s   s e l e c t e d   from  behenic  ac id ,   s t e a r i c   ac id ,   o l e i c  

ac id ,   p a l m i t i c   acid  or  m y r i s t i c   a c i d .  

S o r b i t o l ,  p r e p a r e d   by  c a t a l y s t   h y d r o g e n a t i o n   of  g lucose ,   can  be 

dehydra t ed   in  well-known  fash ion   to  form  mixture   of  1,4  and  1 , 5 - s o r b i t o l  

anhydr ides   and  small  amounts  of  i s o s o r b i d e s .   (See  Brown,  U.S.  P a t e n t  

2 , 3 2 2 , 8 2 1 ,   i ssued  June  29,  1943).  This  mixture   of  s o r b i t o l   a n h y d r i d e s  

is  c o l l e c t i v e l y   r e f e r r e d   to  as  s o r b i t a n .   The  s o r b i t a n   mixture  wi l l   a l s o  

con ta in   some  f r ee ,   u n c y c l i z e d   s o r b i t o l .  



S o r b i t a n   e s t e r s   u s e f u l   h e r e in   can  b e  p r e p a r e d   by  e s t e r i f y i n g   the  " s o r b i t a n "  

mixture   with  a  f a t t y   acyl  group  in  s t anda rd   f a s h i o n ,   e . g . ,   by  r e a c t i o n  

with  a  f a t t y   acid  h a l i d e   or  f a t t y   ac id .   The  e s t e r i f i c a t i o n   r e a c t i o n   c a n  

occur  at  any  of  the  a v a i l a b l e   hydroxyl   groups ,   and  va r ious   mono-,  d i - ,  

e t c . ,   e s t e r s   can  be  p repa red .   In  f a c t ,   mix tu res   of  mono-,  d i - ,   t r i - ,   e t c . ,  

e s t e r s   almost  always  r e s u l t   from  such  r e a c t i o n s .   E s t e r i f i e d   h y d r o x y l  

groups  can,  of  course ,   be  e i t h e r   in  t e r m i n a l   or  i n t e r n a l   p o s i t i o n s   w i t h i n  

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

I t   is  a lso   to  be  r e c o g n i z e d   tha t   the  s o r b i t a n   e s t e r s   e m p l o y e d  h e r e i n  

can  con ta in   up  to  about  15%  by  weight  of  e s t e r s   of  the  C20-C26,  and  

h i g h e r ,   f a t t y   a c i d s ,   as  well  as  minor  amounts  of  C8,  and  lower,   f a t t y  

e s t e r s .   The  p resence   or  absence  of  such  c o n t a m i n a n t s   is  of  no  c o n s e q u e n c e  

-  in  t h e  p r e s e n t   i n v e n t i o n .   -  

The  g l y c e r o l   e s t e r s   are  also  h igh ly   p r e f e r r e d .   These  are  the  mono-,  d i -  

or  t r i - e s t e r s   of  g l y c e r o l   and  the  f a t t y   ac ids   as  de f i ned   a b o v e .  

S p e c i f i c   examples  of  f a t t y   a l coho l   e s t e r s   for  use  h e r e i n   i n c l u d e  :   s t e a r y l  

a c e t a t e ,   p a l m i t y l   d i - l a c t a t e ,   cocoyl  i s o b u t y r a t e ,   o l ey l   ma lea te ,   o ley l   d i -  

ma l ea t e ,   and  t a l l o w y l   p r o p r i o n a t e .   F a t t y   acid  e s t e r s   u se fu l   in  the  p r e s e n t  

i n v e n t i o n   i n c l u d e  :   x y l i t o l   monopa lmi ta t e ,   p e n t a e r y t h r i t o l   m o n o s t e a r a t e ,  

sucrose   m o n o s t e a r a t e ,   g l y c e r o l   m o n o s t e a r a t e ,   e t hy l ene   g lyco l   m o n o s t e a r a t e  

and  s o r b i t a n   e s t e r s .   S u i t a b l e   s o r b i t a n   e s t e r s   i n c l u d e   s o r b i t a n   m o n o s t e a r a t e ,  

s o r b i t a n   p a l m i t a t e ,   s o r b i t a n   mono lau ra t e ,   s o r b i t a n   monomyr i s t a t e ,   s o r b i t a n  

monobehenate ,   s o r b i t a n   monoolea te ,   s o r b i t a n   d i l a u r a t e ,   s o r b i t a n   d i s t e r a t e ,  

s o r b i t a n   d i b e h e n a t e ,   s o r b i t a n   d i o l e a t e ,   and  a lso   mixed  t a l l o w a l k y l   s o r b i t a n  

mono-  and  d i - e s t e r s .   G lyce ro l   e s t e r s   are  e q u a l l y   h igh ly   p r e f e r r e d   in  t h e  

compos i t ion   h e r e i n .   These  are  the  mono-,  d i - ,   or  t r i - e s t e r s   of  g l y c e r o l   a n d  

the  f a t t y   ac ids   of  the  c l a s s   d e s c r i b e d   above.  G lyce ro l   m o n o s t e a r a t e ,   g l y c e r o l  



mono-o lea t e ,   g l y c e r o l   monopa lmi ta te ,   g l y c e r o l   monobehenaLe,  and  g l y c e r o l  

d i s t e a r a t e   are  s p e c i f i c   examples  of  these  p r e f e r r e d   g l y c e r o l   e s t e r s .  

The  f a t t y   e s t e r s   in  the  suds  r e g u l a t i n g   system  he re in   must  con ta in   a  

number  of  carbon  atoms  equal  to  or  g r e a t e r   than  16;  n o r m a l l y ,  

s u i t a b l e   f a t t y   e s t e r s   con ta in   at  l e a s t   one  a lky l   r a d i c a l   having  12  o r  

more  carbon  a t oms .  

The  ad junc t   m a t e r i a l   can  also  be  r e p r e s e n t e d   by  a  mixture  of  t h e  

ad junc t   so l id   hydrocarbon  and  the  ad junc t   f a t t y   e s t e r .   Such  a d j u n c t  

m a t e r i a l   mix tures   p r e f e r a b l y   con ta in   the  ad junc t   hydrocarbon  to  a d j u n c t  

f a t t y   e s t e r  i n  a   weight  r a t i o   of  h y d r o c a r b o n  :   e s t e r   from  1:20  to  1 : 1 ,  

m o r e p r e f e r a b l y   from  1:2  to  1 : 1 0 .  

Another  e s s e n t i a l   component  he re in   is  a  hydrophobic   s i l i c a   s u d s  

r e g u l a t i n g   agent  which  is  used  in  an  amount  from  0.1%  to  about  25%, 

p r e f e r a b l y   from  0.5%  to  about  10%  of  the  suds  r e g u l a t i n g   system  i . e .  

c o n t a i n i n g   the  l i q u i d   hydrocarbon ,   the  ad junc t   m a t e r i a l   and  the  s i l i c a .  

S u i t a b l e   s i l i c a   suds  r e g u l a t i n g   agents   he re in   are  m i c r o f i n e ,  

hydrophobic ,   p a r t i c u l a t e   s i l i c a s .   These  s i l i c a s   u s u a l l y   have  an  a v e -  

rage  primary  p a r t i c l e   d iamete r   from  about  5  m i l l i m i c r o n s   (mµ)  to  a b o u t  

100  mµ ,  p r e f e r a b l y   from  10  mµ  to  30  mµ.  The  primary  p a r t i c l e s   can  form 

a g g r e g a t e s   - - f r e q u e n t l y   termed  secondary  p a r t i c l e s - -   having  f r e q u e n t l y  

an  average  p a r t i c l e   d iameter   in  the  range  from  about  0 . 3 µ  t o   a b o u t  3 µ .  

S u i t a b l e   s i l i c a   components  can  a d d i t i o n a l l y   be  c h a r a c t e r i z e d   by  a  s p e c i f i c  

su r face   area  from  about  50  m2/g  to  about  400  m2/g,  p r e f e r a b l y   from  100  m2/g 

to  200 m2/g.   The  s p e c i f i c   su r face   area  can  be  de te rmined   with  the  a i d  

of  the  N2-adso rp t i on   method.  The  p r e f e r r e d   s i l i c a   component  he re in   can 

a d d i t i o n a l l y   be  def ined   in  having  a  pH  in  the  range  from  8  to  12,  to  t h u s  

be  b e t t e r   compat ib le   with  the  u s u a l l y   a l k a l i n e   laundry  s o l u t i o n .   G e n e r a l l y  

p r e f e r r e d   here in   are  p r e c i p t a t e d   hydrophobic  mic rof ine   s i l i c a s   with  p r p -  



f e r r ed   spec i e s   are  commer r i a l ly   a v a i l a b l e   under  the  t rade  names  QUSO  WR8: 

and  QUSO  WR50  from  P h i l a d e l p h i a   QUARZ  Company.  Add i t iona l   examples  

of  s u i t a b l e   s i l i c a s   h e r e i n   can  inc lude   pyrogenic   s i l i c a   and  a e r o g e l  

and  xe roge l   s i l i c a s   provided  t h e i r   gene ra l   phys i ca l   p r o p e r t i e s   a r e  

as  set  f o r th   above.  The  s i l i c a   can  be  r endered   hydrophobic   t h r o u g h  

one  of  the  well-known  t r e a t m e n t s   such  as  e .g .   d i s c l o s e d   in  U.S.  P a t e n t  

3 . 2 0 7 . 6 9 8 ,   or  UK  Pa ten t   A p p l i c a t i o n   no.  10734/74  of  March  11,  1974. 

The  s i l i c a   component  can  be  used  as  such  or  in  c o n j u n c t i o n   w i t h  

other   compounds  such  as  s i l i c o n e s .   S u i t a b l e   s i l i c a / s i l i c o n e   m i x t u r e s  

are  commerc ia l ly   a v a i l a b l e   from  DOW  CORNING  Comp.;  the  s i l i c a   can  be 

p h y s i c a l l y   or  chemica l l y   bond  to  part   or  a l l   of  the  s i l i c o n e   f l u i d .   I n  

such  s i l i c a / s i l i c o n e   m i x t u r e s ,   the  s i l i c a   f r e q u e n t l y   r e p r e s e n t s   up  t o  

about  50%,  p r e f e r a b l y   from  5%  to  20%  of  the  mixture  of  s i l i c a   and 

s i l i c o n e .  

The  d e t e r g e n t   compos i t ion   of  the  i n s t a n t   i n v e n t i o n   f r e q u e n t l y   c o n t a i n s  

as  an  o p t i o n a l   i n g r e d i e n t   a  d e t e r g e n t   b u i l d e r   in  a  l e v e l   from  about  3% 

to  about  50%.  Useful   b u i l d e r s   h e r e i n   i nc lude   any  of  the  c o n v e n t i o n a l  

i n o r g a n i c   and  o rgan ic   w a t e r - s o l u b l e   b u i l d e r   s a l t s   as  well  as  v a r i o u s  

w a t e r - i n s o l u b l e   and  s o - c a l l e d   "seeded"  b u i l d e r s .  

Detergency  b u i l d e r   s a l t s   u se fu l   h e r e in   can  be  of  the  p o l y v a l e n t   i n o r g a n i c  

and  p o l y v a l e n t   organic   t ypes ,   or  mix tu res   t h e r e o f .   N o n - l i m i t i n g   example s  

of  s u i t a b l e   w a t e r - s o l u b l e ,   i n o r g a n i c   a l k a l i n e   d e t e r g e n c y   b u i l d e r  s a l t s  

i nc lude   the  a l k a l i   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 ,   p o l y 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 ,   b i c a r b o n a t e s ,   s i l i c a t e s ,   and  s u l f a t e s .   S p e c i f i c  

examples  of  such  s a l t s   i nc lude   the  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 ,   t r i p o l y p h o s p h a t e s ,   p y r o p h o s p h a t e s ,   and  h e x a m e t a -  

p h o s p h a t e s .  

Examples  of  s u i t a b l e   organic   a l k a l i n e   de t e rgency   b u i l d e r   s a l t s   a r e  :   (1)  

w a t e r - s o l u b l e   amino  p o l y a c e t a t e s ,   e .g .   sodium  and  potass ium  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 i t r i l o t r i a c e t a t e s ,   and  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 ;   (2)  w a t e r - s o l u b l e   s a l t s   of  phyt ic   ac id ,   e .g .   sodium  and  p o t a s s i u m  

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 ,   i n c l u d i n g   sodium,  p o t a s s i u m  

a n d   l i t h i u m   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 e   acid;   sodium,  

po tass ium,   and  l i t h i u m   s a l t s   of  m e t h y l e n e d i p h o s p h o n i c   aoid  and  the  l i k e .  



A d d i t i o n a l   o rgan ic   b u i l d e r   s a l t s   u s e f u l   h e r e i n   inc lude   the  p o l y c a r b o x y l a t e  

m a t e r i a l s   d e s c r i b e d   in  U.S.  Pa ten t   No.  2 , 2 6 4 , 1 0 3 ,   i n c l u d i n g   the  w a t e r -  

so lub l e   a l k a l i   metal   s a l t s   of  m e l l i t i c   ac id .   The  w a t e r - s o l u b l e   s a l t s   o f  

p o l y c a r b o x y l a t e   polymers  and  copolymers  s u c h  a s   are  d e s c r i b e d   in  U.S.  P a t e n t  

No.  3 , 3 0 8 , 0 6 7 ,   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 ,   are  a lso   s u i t a b l e   h e r e i n .  

I t   is  to  be  unde r s tood   t ha t   while  the  a l k a l i   metal  s a l t s   of  the  f o r e g o i n g  

i n o r g a n i c   and  o rgan ic   p o l y v a l e n t   an ion ic   b u i l d e r   s a l t s  a r e   p r e f e r r e d   f o r  

u s e   h e r e i n   from  an  economic  s t a n d p o i n t ,   the  ammonium,  a lkanolammonium 

(e .g ,   t r i e thano lammonium,   diethanolammonium  and  monoethanolammonium)  and 

o the r   w a t e r - s o l u b l e   s a l t s   of  any  of  the  f o r e g o i n g   b u i l d e r   anions  can  a l s o  

be  u s e d .  

Mix tures   of  o r g a n i c  a n d / o r   i n o r g a n i c   b u i l d e r s   can  be  used  h e r e i n .   One 

such  mixture   of  b u i l d e r s   is  d i s c l o s e d   in  Canadian  Patent   No.  755,038,   e . g .  

a  t e r n a r y   mixture   of  sodium  t r i p o l y p h o s p h a t e ,   t r i s o d i u m   n i t r i l o t r i a c e t a t e ,  

and  t r i s o d i u m   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 a t e .  

A  f u r t h e r   c l a s s   of  b u i l d e r   s a l t s   is  the  w a t e r - i n s o l u b l e   alumino  s i l i c a t e  

type  which  f u n c t i o n s   by  c a t i o n   exchange  to  remove  p o l y v a l e n t   m i n e r a l  

ha rdnes s   and  heavy  metal   ions  from  s o l u t i o n .   A  p r e f e r r e d   b u i l d e r   of  t h i s  

type  has  the  f o r m u l a t i o n   Naz(AlO2)z(SiO2)y.   xH20  wherein  z  and  y  a r e  

i n t e g e r s   of  at  l e a s t   6,  the  molar  r a t i o   of  z  to  y  is  in  the  range  f rom 

1.0  to  about  0.5  and  x  is  an  i n t e g e r   from  about  15  to  about  264.  Compo- 

s i t i o n s   i n c o r p o r a t i n g   b u i l d e r   s a l t s   of  t h i s   type  form  the  s u b j e c t   of  B r i t i s h  

Pa ten t   S p e c i f i c a t i o n   No.  1 ,429 ,143   p u b l i s h e d   March  24,  1976,  German  P a t e n t  

A p p l i c a t i o n   No.  OLS  24  33  485  pub l i shed   Februa ry   6,  1975,  and  OLS  25 25  7 7 8  

p u b l i s h e d   January   2,  1976,  the  d i s c l o s u r e s   of  which  are  i n c o r p o r a t e d   h e r e i n  

by   r e f e r e n c e .  



Another  type  of  de t e rgency   bu i l de r   m a t e r i a l   use fu l   in  the  p resen t   i n v e n t i o n  

comprises   a  w a t e r - s o l u b l e   m a t e r i a l   capable:  of  forming  a  w a t e r - i n s o l u b l e  

r e a c t i o n   product   with  water  ha rdness   c a t i o n s ,   p r e f e r a b l y   in  c o m b i n a t i o n  

with  a  c r y s t a l l i z a t i o n   seed  which  is  capable   of  p rov id ing   growth  s i t e s  

for  said  r e a c t i o n   p roduc t .   S p e c i f i c   examples  o f  m a t e r i a l s   capable   o f  

forming  the  w a t e r - i n s o l u b l e   r e a c t i o n   product   inc lude   the  w a t e r - s o l u b l e  

s a l t s   of  c a r b o n a t e s ,   b i c a r b o n a t e s ,   s e s q u i c a r b o n a t e s ,   s i l i c a t e s ,   a l u m i n a t e s  

and  o x a l a t e s .   The  a l k a l i   metal ,   e s p e c i a l l y   sodium,  s a l t s   of  the  f o r e g o i n g  

m a t e r i a l s   are  p r e f e r r e d   for  convenience   and  economy.  P r e f e r r e d   c r y s t a l -  

l i z a t i o n   seed  m a t e r i a l s   are  calcium  c a r b o n a t e ,   calcium  oxide  and  c a l c i u m  

hydrox ide .   Such  "seeded  bu i l de r "   compos i t i ons   are  f u l l y   d i s c l o s e d   i n  

B r i t i s h   Patent   S p e c i f i c a t i o n   No.  1 ,424 ,406 ,   i n c o r p o r a t e d   he re in   by  r e f e -  

r e n c e .  

Non-seeded   p r e c i p i t a t i n g   b u i l d e r   systems  employing  py rophospha te s   o r  

mix tu res   t h e r e o f   with  o r t h o p h o s p h a t e s   are  also  u se fu l   h e r e i n .   P r e c i p i -  

t a t i n g   pyrophospha te   and  o r t h o - p y r o p h o s p h a t e s b u i l d e r   systems  a r e  

d i s c l o s e d   in  German  Patent   A p p l i c a t i o n s   OLS  No.  25  42  704  and  26  05  052 

publ i shed   Apri l   15  and  August  16,  1976,  r e s p e c t i v e l y   and  B r i t i s h   P a t e n t  

A p p l i c a t i o n   No.  76-33786  f i l e d   August  13,  1976,  which  are  s p e c i f i c a l l y  

i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  

In  a d d i t i o n   to  the  components  d e s c r i b e d   h e r e i n b e f o r e ,   t h e  

compos i t i ons   of  t h i s   i n v e n t i o n   can  comprise  a  s e r i e s   of  s u p p l e m e n t a r y  

components  to  p e r f e c t   and  complement  the  performance  advan tages   d e r i v a b l e  

from  the  combinat ion   of  e s s e n t i a l   components.   These  a d d i t i o n a l   compo- 

nents   inc lude   b r i g h t e n e r s ,   dyes,  perfumes,   b a c t e r i c i d e s ,   p r o c e s s i n g  

a ids ,   a n t i - o x i d a n t s ,   c o r r o s i o n   i n h i b i t o r s ,   enzymes  and  so  on .  
. 



It   may  be  d e s i r a b l e   to  add  a  copolymer  of  a  (1)  vinyl   compound  h a v i n g  

the  g e n e r a l   formula  RCH -  CHR  wherein  one  R  r e p r e s e n t s   a  hydrogen  a tom 

and  the  o ther   R  r e p r e s e n t s   an  a lkyl   r a d i c a l   c o n t a i n i n g   from  one  to  a b o u t  

4  carbon  atoms;  and  (2)  maleic  anhydr ide .   The  copolymer ic   vinyl   i n g r e d i e n t  

is  no rmal ly   used  in  an  amount  from  about  0.1%  to  about  6%,  p r e f e r a b l y   f rom 

0.25%  to  4%.  S p e c i f i c   examples  of  these   copolymer ic   i n g r e d i e n t s   i n c l u d e  

a  w a t e r - s o l u b l e   ac id ,   an  a l k a l i - m e t a l   s a l t   of  t ha t   ac id ,   an  e s t e r ,   or  a  

C1-2  a l k y l -   or  a l k y l o l a m i d e   of  a  maleic  a n h y d r i d e - v i n y l  C 1 - 4   a l k y l  

e t h e r   copolymer.   The  s p e c i f i c   v i s c o s i t y   of,  for  example,  the  m a l e i c  

a n h y d r i d e - v i n y l   C1-4  a lky l   e t h e r ,   p r e f e r a b l y   m e t h y l e t h e r ,   copo lymer  

for   use  h e r e i n   normal ly   v a r i e s   between  0.1  and  6,  most  p r e f e r a b l y  

between  0.2  and  5.0.   T h e ( m o l e c u l a r )   monomer  r a t i o   ( m a l e i c : v i n y l a l k y l -  

e t h e r )   is  p r e f e r a b l y   in  the  range  from  2:1  to  1:2.   The  s p e c i f i c  

v i s c o s i t y   is  d e f i n e d   by  measuring  the  v i s c o s i t y   of  the  s o l u t i o n   o f  

1  g  of  the  anhydr ide   copolymer  in  100  ml  m e t h y l e t h y l k e t o n e   at  25°C  i n  

a  s e r i e s   100  CANNON-FENSKE  v i s c o s i t y   meter .   The  copolymer ic   component  

can  serve  as  s l u r r y   p r o c e s s i n g   aid  to  thus  provide   a  d e t e r g e n t   p r o d u c t  

having  improved  phys i ca l   p r o p e r t i e s   i n c l u d i n g   f l o w a b i l i t y .  

Another  o p t i o n a l   i n g r e d i e n t   is  a  mixture   of  a l k o x y l a t e d   mono-  and 

d i e s t e r s   of  phosphor ic   ac id .   This  mixture  which  is  normal ly   used  i n  

an  amount  from  0.5%  to  20%  by  r e f e r e n c e   to  the  sum  of  the  s u r f a c e -  

a c t i v e   a g e n t s ,   is  p a r t i c u l a r l y   u s e f u l   in  d e t e r g e n t   compos i t i ons   c o n t a i -  

ning,   in  par t   or  s o l e l y ,   non ion ic   s u r f a c e - a c t i v e   agen t s .   These  p h o s p h o -  

r i c   e s t e r s   are  p r e f e r a b l y   r e p r e s e n t e d   by  a l k o x y l a t e d   f a t t y   a l c o h o l s  

having  from  10  to  22  carbon  atoms  with  2  to  15  moles  e thy lene   oxide  o r  

p r o p y l e n e   o x i d e .  T h e   weight  r a t i o   of  monophosphoric   e s t e r s ' t o   d i p h o s p h o -  

r i c   e s t e r s   is  u s u a l l y   in  the  range  from  6:1  to  3:1 ,   p r e f e r a b l y   4 : 1 .  



It   may  be  d e s i r a b l e ,   e s p e c i a l l y   if  nonionic   s u r f a c t a n t s   are  i n c o r -  

pora ted   by  s l u r r y i n g   and  subsequent   s p r a y - d r y i n g ,   to  add  to  the  c r u t -  

cher  from  0.01%  to  10%,  expressed   by  r e f e r e n c e   to  the  nonionic   s u r -  

f a c t a n t   of,  an  a n t i - o x i d a n t .   S u i t a b l e   examples  of  a n t i - o x i d a n t   m a t e r i a l s  

are  d i s c l o s e d   in  German  patent   a p p l i c a t i o n   DAS  1 ,617 ,209 .   A  p r e f e r r e d  

a n t i - o x i d a n t   m a t e r i a l   is  4 , 4 ' - t h i o b i s ( 6 - t e r t - b u t y l - m - c r e s o l ) .  

The  d e t e r g e n t   compos i t ion   can  a d d i t i o n a l l y   c o n t a i n   an  e n z y m a t i c  

i n g r e d i e n t .   P r o t e a s e s ,   amylases  and  l i p a s e s   can  be  added  in  an  

amount  from  0.001%  to  about  5%  to  augment  and  aid  in  the  c l e a n i n g  

a c t i v i t y   of  the  b leach ing   d e t e r g e n t   compos i t i ons   h e r e i n .   P r e f e r r e d  

p r o t e o l y t i c   enzymes  are  d i s c l o s e d   in  Be lg ian   Pa ten t   775.854,   to  EYMERY 

et  a l . ,   g ran ted   May  26,  1972.  

The  g r a n u l a r   compos i t i ons   of  t h i s   i n v e n t i o n   can  a lso   a d v a n t a g e o u s l y  

con ta in   a  p e r o x y - b l e a c h   component  in  an  amount  from  about  3%  to  a b o u t  

50%,  p r e f e r a b l y   from  about  8%  t o  a b o u t   35%.  Examples  of  s u i t a b l e   p e r o x y -  

bleach  components  he re in   inc lude   p e r b o r a t e s ,   p e r s u l f a t e s ,   p e r s i l i c a t e s ,  

p e r p h o s p h a t e s ,   p e r c a r b o n a t e s   and  more  in  gene ra l   a l l   i no rgan i c   and  

organic   p e r o x y - b l e a c h i n g   agents   which  are  known  to  be  adapated  for  u se  

in  the  sub jec t   c o m p o s i t i o n s .   Organic  oxygen-b leach   a c t i v a t o r s   can  a l s o  

a d v a n t a g e o u s l y   be  used  in  oxygen-b leach   d e t e r g e n t   c o m p o s i t i o n s .   Examples  

of  such  a c t i v a t o r s   include  p h t h a l i c   anhydr ide ,   t e t r a a c e t y l   e t h y l e n e d i a m i n e ,  

t e t r a a c e t y l   me thy lened iamine ,   and  t e t r a a c e t y l   g l y c o u r i l .   T h e s e  a c t i v a t o r s  

produce  in  the  l a u n d r y  l i q u o r   organic   p e r o x y - a c i d s   which  have  enhanced  

low  t e m p e r a t u r e   bleach  per formance .   A c t i v a t o r s   of  t h i s   type  are  n o r m a l l y  

used  with  sodium  p e r b o r a t e   at  usage  l e v e l s   from  about  0.5%  to  15%,  p r e f e -  

rab ly   from  3%  to  7%. 



The  mul t i - componen t   suds  r e g u l a t i n g   mixture   of  t h i s   i n v e n t i o n   can  be 

added  to  the  a d d i t i o n a l   d e t e r g e n t   i n g r e d i e n t s   by  a l l   c o n v e n t i o n a l   means 

known  to  be  s a t i s f a c t o r y   for  t h a t   purpose .   For  example,   e i t h e r   one  o f  

the  m a t e r i a l s   can  be  i n c o r p o r a t e d   in to   the  s l u r r y   and  s u b s e q u e n t l y  

spray  d r i ed   to  a  g r a n u l a r   compos i t ion   or  they  can  be  -  

added  s e p a r a t e l y   to  the  o ther   d e t e r g e n t   c o m p o s i t i o n   i n g r e d i e n t s   which  

have  been  g r a n u l a t e d   s e p a r a t e l y .   In  a  p r e f e r r e d   m a n u f a c t u r i n g  

a s p e c t ,   a  melt  of  the  mul t i - componen t   suds  r e g u l a t i n g   s y s t e m  

of  t h i s   i n v e n t i o n   is  sprayed  onto  the  d e t e r g e n t   base-powder   granule   o r  

the  i n d i v i d u a l l y   p repared   d e t e r g e n t   g r a n u l e .   This  imp l i e s   tha t   the  s i l i c a  

suds  r e g u l a t i n g   agent  is  pre-mixed  with  a  melt  c o n t a i n i n g   the  a d j u n c t  

m a t e r i a l   and  the  l i q u i d   hyd roca rbons   of  t h i s   i n v e n t i o n .   I t   is  a lso  p o s s i b l e  

to  i n d i v i d u a l l y   agg lomera te   the  components  of  the  suds  r e g u l a t i n g   s y s t e m  

with  one  or  more  i n d i v i d u a l   components  of  the  d e t e r g e n t   system  f o l l o w e d  

by  mixing  the  agg lomera te   c o n t a i n i n g   the  suds  r e g u l a n t   with  the  d e t e r g e n t  

b a s e - p o w d e r .  



EXAMPLES 

A  g r a n u l a r   d e t e r g e n t   b a s e - p o w d e r   h a v i n g   t he   c o m p o s i t i o n   l i s t e d  

h e r e i n a f t e r   was  p r e p a r e d   by  c o n v e n t i o n a l   s p r a y - d r y i n g   of   a  

.  s l u r r y   of  t h e   i n d i v i d u a l   i n g r e d i e n t s .  

A  s e r i e s   of  s p r a y - d r y i n g   s e n s i t i v e   i n g r e d i e n t s   were   a d d e d   t o  

t h e   a b o v e   b a s e - p o w d e r   by  d r y - m i x i n g ,   n a m e l y  :  

The  s u d s r e g u l a t i n g   m i x t u r e   as  d e f i n e d   b e l o w   was  a d d e d  t o   t h e  

a b o v e   o x y g e n - b l e a c h   c o n t a i n i n g   d e t e r g e n t .   The  l e v e l s   of  t h e  

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

d i v i d u a l   s p e c i e s   to   be  a d d e d   to  100  p a r t s   of   t h e   oxygen-  

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



SUDS  REGULATING  SYSTEM  (in  pa r t s   by  w e i g h t  



The  compos i t ions   accord ing   to  t h i s   i n v e n t i o n   I  thru  VII  e x h i b i t e d  

e x c e l l e n t   s u d s - c o n t r o l   under  var ious   usage  c o n d i t i o n s   i n c l u s i v e   o f  

t e m p e r a t u r e s   from  ambient  up  to  the  boil  and  under  low  s o i l / h i g h  

product   usage  c o n d i t i o n s ;   whereas  the  r e f e r e n c e   compos i t ions   did  n o t  

provide  e f f e c t i v e   con t ro l   over  the  same  wide  range  of  c o n d i t i o n s .  

S u b s t a n t i a l l y   s i m i l a r   r e s u l t s   are  ob ta ined   from  varying  t h e  

level   of  the  p reagg lomera ted   s i l i c a  i n   example  I  from  (in  par t s   by 

weight)   0.07  to  0.003;  0.03;  and  0.1  r e s p e c t i v e l y .  

S u b s t a n t i a l l y   comparable  r e s u l t s   can  also  be  ob ta ined   in  s u b s t i -  

t u t i n g   the  g l y c e r o l   monos tea ra te   in  example  VII  by  an  e q u i v a l e n t  

amount  of  an  ad junc t   m a t e r i a l   s e l e c t e d   from :   beeswax;  carnauba  wax; 

spe rmace t i ;   s t e a r y l   a c e t a t e ;   pa lmi ty l   d i - l a c t a t e ;   cocoyl  i s o b u t y r a t e ;  

o leyl   maleate ;   o leyl   d i - m a l e a t e ;   t a l l o w y l p r o p i o n a t e ;   x y l i t o l   monopal -  

m i t a t e ;   p e n t a e r y t h r i t o l   m o n o s t e a r a t e ;   sucrose  monos t ea ra t e ;   e t h y l e n e  

g lycol   m o n o s t e a r a t e ;   s o r b i t a n   monos t ea ra t e ;   s o r b i t a n   m o n o m y r i s t a t e ;  

s o r b i t a n   monobehenate;   s o r b i t a n   d i - s t e a r a t e ;   s o r b i t a n   d i - m y r i s t a t e ;  

s o r b i t a n   d i - b e h e n a t e   and  s o r b i t a n   d i - o l e a t e .  



Detergen t   compos i t i ons   are  prepared  in  a  c o n v e n t i o n a l   manner  c o m p r i s i n g  

t   fo l lowing   i n g r e d i e n t s .  

(4)  ZEOLITE  A  having  the  formula  Na12(AlO2)12(SiO2)12·27H2O  having  an  

average  p a r t i c l e   d iamete r   of  2.2  m i c r o n s .  



(5)  ZEOLITE  A  having  the  formula  under  (4)  above  and  an  a v e r a g e  

p a r t i c l e   d iamete r   of  1.8  m i c r o n s .  



C L A I M  1 :  A  d e t e r g e n t   compos i t ion   having  s u p e r i o r   suds  r egu la t ing ,   c a p a c i t y  

over  a  broad  range  of  usage  c o n d i t i o n s   c o m p r i s i n g  :   from  about  2%  to  a b o u t  

70%  by  weight  of  an  o rgan ic   s u r f a c e - a c t i v e   agent;   and  from  0.01%  to  a b o u t  

5%  by  weight  of  a  suds  r e g u l a t i n g   system  c o m p r i s i n g  :  

A.  from  99.9%  to  about  75%  by  weight  of  the  suds  r e g u l a t i n g   system  of  a  

mixture  c o n s i s t i n g   o f  

i.  from  about  30%  to  about  98%  by  weight  of  a  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   l i q u i d ,   at  room  t e m p e r a t u r e   and  a tmospher i c   p r e s s u r e ,  

hydroca rbon ;   and  

i i .   from  about  70%  to  about  2%  by  weight  of  an  ad junc t   m a t e r i a l   s e l e c t e d  

from  the  group  o f  :  

1.  a  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   so l i d   hydrocarbon  having  a  

mel t ing   point   in  the  range  from  about  35°C  to  about  110°C; 

2.  a  f a t t y   e s t e r   of  mono-  or  po lyhydr i c   a l c o h o l s   having  from  1  t o  

about  40  carbon  a toms  in   the  hydrocarbon   c h a i n , a n d   mono-  or  p o l y c a r -  

boxyl ic   a c i d s  h a v i n g   from  1  t o  a b o u t   40  carbon  atoms  in  the  h y d r o -  

carbon  chain  with  the  p rov i sos   t ha t   the  t o t a l   number  of  c a r b o n  

atoms  in  the  e s t e r   is  equal  to  or  g r e a t e r   than  16  and  t h a t   at  l e a s t  

one  of  the  hydrocarbon  r a d i c a l s   in  the  e s t e r   has  12  or  more  c a r b o n  

atoms;  and 

3.  mix tu res   t h e r e o f .  

B.  from  0.1%  to  about  25%  by  weight  of  the  suds  r e g u l a t i n g   system  of  a  

hydrophobic   s i l i c a   suds  r e g u l a t i n g   a g e n t .  

CLAIM  2  :   The  compos i t ion   in  accordance  with  claim  1  wherein  the  mixture   o f  

the  l i q u i d   hydrocarbon  and  the  ad junc t   m a t e r i a l   r ep re sen t s  f rom  about  9 9 . 5  

to  about  90%  by  weight  of  the  suds  r e g u l a t i n g   s y s t e m .  



CLAIM 3 :  The  compos i t ion   in  accordance  with  claim  2  wherein  the  a d j u n c t  

m a t e r i a l   is  r e p r e s e n t e d   by  the  so l id   h y d r o c a r b o n .  

CLAIM  4 :  T h e   compos i t ion   in  accordance  with  c l a i m  j   wherein  the  h y d r o -  

carbon  ad junc t   m a t e r i a l   r e p r e s e n t s   from  about  40%  to  about  2%  by  we igh t  

and  the  l i q u i d   hydrocarbon  r e p r e s e n t s   from  about  60%  to  about  98%  by 

weight ,   both  p e r c e n t a g e s   being  expressed   by  r e f e r e n c e   to  the  m i x t u r e  

of  the  l i q u i d   hydrocarbon  and  the  hydrocarbon  ad junc t   m a t e r i a l .  

CLAIM 5 :  The  compos i t ion   in  accordance  with  claim  4  wherein  t h e  

hydrophobic   s i l i c a   suds  r e g u l a t i n g   agent  r e p r e s e n t s   from  about  0.5%  t o  

about  10%  by  weight  of  the  suds  r e g u l a t i n g   sy s t em.  

CLAIM  6 :   The  compos i t ion   in  accordance  with  claim  2  wherein  t h e  

ad junc t   m a t e r i a l   is  the  f a t t y   e s t e r .  

CLAIM 7 :  The  compos i t ion   in  accordance   with  claim  6  wherein  the  f a t t y  

e s t e r   ad junc t   m a t e r i a l   r e p r e s e n t s   from  about  70%  to  about  10%  by  w e i g h t  

and  the  l i q u i d   p a r a f f i n   from  about  30%  to  about  90%  by  weight ,   b o t h  

p e r c e n t a g e s   being  expressed   by  r e f e r e n c e   to  the  mixture  of  the  l i q u t d  

p a r a f f i n   and  the  f a t t y   e s t e r   ad junc t   m a t e r i a l .  

CLAIM  8 :  The  composi t ion   in  accordance  with  claim  7  wherein  t h e  

hydrophobic   s i l i c a   is  p resen t   in  a  l eve l   of  from  about  0.5%  to  about  10% 

by  weight  of  the  suds  r e g u l a t i n g   s y s t e m .  



CLAIM 9 : The  compos i t ion   in  accordance   with  any  of  the  p r e c e d i n g  

Claims  which  a d d i t i o n a l l y   comprises   from  about  3%  to  about  50%  by 

weight  of  a  d e t e r g e n t   b u i l d e r .  

CLAIM  10 :   The  compos i t ion   in  accordance  with  any  of  the  p r e c e d i n g  

claims  wherein  the  organic   s u r f a c e - a c t i v e   agent  r e p r e s e n t s   from  a b o u t  

3%  to  about  50%  by  w e i g h t .  

CLAIM  11 :  The  compos i t ion   in  accordance   with  any  of  the  p r e c e d i n g  

claims  wherein  the  ad junc t   m a t e r i a l   is  r e p r e s e n t e d   by  a  mixture  o f  

the  ad junc t   so l id   hydrocarbon  and  the  ad junc t   f a t t y   e s t e r   in  a  w e i g h t  

r a t i o   of  hydrecarbon   to  e s t e r   from  1:20  to  1 : 1 .  

CLAIM  12 :  The  compos i t ion   in  accordance   with  any  of  the  p r e c e d i n g  

c la ims  which  a d d i t i o n a l l y   c o n t a i n s   from  about  3%  to  about  50%  by 

weight  of  a  d e t e r g e n t   pe roxyb leach   component .  

CLAIM 13 :  The  c o m p o s i t i o n  i n  a c c o r d a n c e  w i t h   claim  12  wherein  t h e  

organic   s u r f a c e - a c t i v e   agent   is  s e l e c t e d   from  an ion ic   and/or   n o n i o n i c  

s u r f a c t a n t s   which  are  p resen t   in  a  l e v e l   from  about  5%  to  about  20% 

by  w e i g h t .  

CLAIM  14 :  The  c o m p e s i t i o n   in  accordence   with  claim  13  wherein  t h e  

hydrophobic   s i l i c a   has  a n  a v e r a g e   prtmary  p a r t i c l e   d iamete r   from  a b o u t  

5  m i l l i m i c r o n s   to  about  100  m i l l i m i c r o n s .  

CLATM 15 :  The  compos i t ion   in  accordance   with  claim  14  wherein  t h e  

ad junc t   m a t e r i a l   is  r e p r e s e n t e d   by  a  mixture  of  the  ad junc t   s o l i d  



hydrocarbon  and  the  ad junc t   f a t t y   e s t e r   in  a  weight  r a t i o   of  h y d r o -  

carbon  to  f a t t y   e s t e r   in  the  range  from  1:2  to  1 : 1 0 .  

CLAIM  16 :  The  composi t ion   in  accordance  with  any  of  the  p r e c e d i n g  

claims  wherein  the  f a t t y   e s t e r   ad junc t   m a t e r i a l   is  s e l e c t e d   from  t h e  

group  c o n s i s t i n g   of :beeswax;   carnauba  wax;  spe rmace t i ;   s t e a r y l   a c e t a t e ;  

pa lmi ty l   d i - l a c t a t e ;   cocoyl  i s o b u t y r a t e ;   o leyl   malea te ;   oleyl   d i - m a l e a t e ;  

t a l l o w y l p r o p i o n a t e :   x y l i t o l   monopa lmi ta te ;   p e n t a e r y t h r i t o l   m o n o s t e a r a t e ;  

sucrose  monos t ea r a t e ;   e thy lene   g lycol   monos t ea r a t e ;   s o r b i t a n   monos t ea -  

r a t e ;   s o r b i t a n   monomyr is ta te ;   s o r b i t a n   monobehenate;   s o r b i t a n   d i - s t e a r a t e ;  

s o r b i t a n   d i - m y r i s t a t e ;   s o r b i t a n   d i - b e h e n a t e   and  s o r b i t a n   d i - o l e a t e .  
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