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@  Detergent  compositions. 

Granular  built  detergent  compositions  containing  specific 
mixtures  of  anionic  surfactant  alkoxylated  nonionic  surfactant 
and water-soluble  cationic  surfactant.  In  highly  preferred  com- 
positions,  the  anionic  surfactant  comprises  a  sulfate  or  stulfo- 
nate  anionic  surfactant  or  a  mixture  thereof  with  a  fatty  acid 
soap.  Especially  preferred  compositions  comprise  a  mixture  of 
sulfonate  and  sulfate  anionic  surfactants.  The  compositions 
provide  enhanced  oil  and  grease  removal  from  fabrics  together 
with  good  clay  soil  detergency,  whiteness  maintenance  and 
foam  control  characteristics  under  realistic  multicycle  wash 
conditions. 



This  i n v e n t i o n   r e l a t e s   to  d e t e r g e n t   c o m p o s i t i o n s ,   I n  

p a r t i c u l a r ,   i t   r e l a t e s   to  g r a n u l a r   d e t e r g e n t   c o n p o s i t i o n s  
s u i t a b l e   for  wash ing   f a b r i c s , c l o t h e s   e t c .   in  a u t o m a t i c  

wash ing   mach ines   wi th   improved   c l e a n i n g   p e r f o r m a n c e .  
C a t i o n i c   s u r f a c t a n t s   have  been  f r e q u e n t l y   i n c o r p o r a t e d  

i n t o   d e t e r g e n t   c o m p o s i t i o n s   of  v a r i o u s   t y p e s .   H o w e v e r ,  
the  i n c l u s i o n   of  such  c a t i o n i c   s u r f a c t a n t s   is  g e n e r a l l y  
for   the  p u r p o s e   of  p r o v i d i n g   some  a d j u n c t   f a b r i c   c a r e  
b e n e f i t ,   and  not  for   the  p u r p o s e   of  c l e a n i n g .   For  e x a m p l e ,  
c e r t a i n   c a t i o n i c   s u r f a c t a n t s   have  been  i n c l u d e d   in  d e t e r g e n t  
c o m p o s i t i o n s   for   the  p u r p o s e   of  y i e l d i n g - a   g e r m i c i d a l  
or  s a n i t i z a t i o n   b e n e f i t   to  washed  s u r f a c e s ,   as  is  d i s c l o s e d  

in  U.S.  P a t e n t   2 , 7 4 2 , 4 3 4 ,   Kopp,  i s s u e d   A p r i l   1 7 , ' 1 9 5 6 ;  

U.S.  P a t e n t   3 , 5 3 9 , 5 2 0 ,   Can to r   et  a1,  i s s u e d   November  10 ,  
1970;  and  U.S.  P a t e n t   3 , 9 6 5 , 0 2 6 ,   Lancz,   i s s u e d   June  2 2 ,  
1976.  Other   c a t i o n i c   s u r f a c t a n t s   such  as  d i t a l l o w d i m e t h y l -  
ammonium  c h l o r i d e ,   have  been  i n c l u d e d   in  d e t e r g e n t   c o m p o s i -  
t i o n s   for   the  p u r p o s e   of  y i e l d i n g   a  f a b r i c - s o f t e n i n g  
b e n e f i t ,   as  d i s c l o s e d   in  U.S.  P a t e n t   3 , 6 0 7 , 7 6 3 ,   Salmon  e t  

a l ,   i s s u e d   Sep t ember   21,  1971;  and  U.S.  P a t e n t ' 3 , 6 4 4 , 2 0 3 ,  
L a m b e r t i   e t   a l ,   i s s u e d   F e b r u a r y   22,  1972.  Such  c o m p o n e n t s  

are  a l s o   d i s c l o s e d   as  be ing   i n c l u d e d   in  d e t e r g e n t   c o m p o s i -  
t i o n s   fo r   the  p u r p o s e   of  c o n t r o l l i n g   s t a t i c ,   as  we l l   a s  

s o f t e i n g   l a u n d e r e d   f a b r i c s ,   in  U.S.  P a t e n t   3 , 9 5 1 , 8 7 9 ,  
Wixon,  i s s u e d   A p r i l   20,  1976;  and  U.S.  P a t e n t   3 , 9 5 9 , 1 5 7  

I n a m o r a t o ,   i s s u e d   May  25,  1 9 7 6 .  

C o m p o s i t i o n s   c o m p r i s i n g   m i x t u r e s   of  a n i o n i c ,   c a t i o n i c  
and  n o n i o n i c   s u r f a c t a n t s   are  a l s o   known  in  the  a r t .   T h u s ,  

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

t e x t i l e s   washed  t h e r e w i t h   are  d e s c r i b e d   in  B.P.  8 7 3 , 2 1 4  
and  B e l g i a n   P a t e n t   829,162  wh i l e   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   g e r m i c i d a l   and  d e t e r g e n c y   p e r f o r m a n c e   a r e  



d i s c l o s e d   in  B.P.  6 4 1 , 2 9 7 .  
In  A p p l i c a n t s   E u r o p e a n   P a t e n t   A p p l i c a t i o n   No.  225 

t h e r e   is  a l s o   d i s c l o s e d   a  g r a n u l a r   d e t e r g e n t   c o m p o s i t i o n  
c o m p r i s i n g   a  m i x t u r e   of  a n i o n i c ,   n o n i o n i c   and  w a t e r - s o l u b l e  
c a t i o n i c   s u r f a c t a n t s   p r o v i d i n g   i m p r o v e d   c l e a n i n g   p e r f o r m a n c e ,  
e s p e c i a l l y   on  g r e a s y   and  o i l y   s o i l s .   For  optimum  g r e a s e  
d e t e r g e n c y   p e r f o r m a n c e ,   h o w e v e r ,   t h e s e   c o m p o s i t i o n s   r e q u i r e  
r e l a t i v e l y   h igh   l e v e l s   of  the   c a t i o n i c   and  n o n i o n i c  
s u r f a c t a n t   componen t s   in  r e l a t i o n   to  the  a n i o n i c   s u r f a c t a n t  
l e v e l   and  t h i s   can  r e s u l t   in  a  l a c k  o f   " r o b u s t n e s s " ,  

p a r t i c u l a r l y   in  the   a r e a s   of  c lay   s o i l   d e t e r g e n c y   a n d  

w h i t e n e s s   m a i n t e n a n c e ,   when  the  c o m p o s i t i o n s   are  used  i n  

m u l t i c y c l e   w a s h - w e a r   t r e a t m e n t s   in  the   p r e s e n c e   of  r i n s e -  

added  c a t i o n i c   f a b r i c   s o f t e n e r .   M o r e o v e r ,   h igh   l e v e l s   o f  

c a t i o n i c   s u r f a c t a n t   can  a l s o   have  a  d e l e t e r i o u s   a n d  
i n t r a c t i b l e   e f f e c t   on  the  c o m p o s i t i o n ' s   foaming   c h a r a c t e r -  

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

w a s h i n g   m a c h i n e   c o m p a t i b i l i t y .   I f ,   on  the   o t h e r   h a n d ,  
the   c a t i o n i c   s u r f a c t a n t   component   is  r e d u c e d   to  a  l e v e l   a t  

w h i c h   foam  r e g u l a t i o n   is  no  l o n g e r   a  p r o b l e m ,   the  b e n e f i c i a l  

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

are  found   to  be  g r e a t l y   d i m i n i s h e d ,   p a r t i c u l a r l y   when  s u c h  

c o m p o s i t i o n s   a re   used  under   r e a l i s t i c   s o i l   and  f a b r i c   l o a d /  

wash  l i q u o r   r a t i o   c o n d i t i o n s .  
The  A p p l i c a n t s   have  now  d i s c o v e r e d ,   h o w e v e r ,   t h a t  

e x c e l l e n t   g r e a s e   and  o i l   r emova l   p e r f o r m a n c e   can  be  s e c u r e d  

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

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

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

s p e c i f i e d   m i x t u r e s   and  r a t i o s   of  a n i o n i c ,   n o n i o n i c   a n d  
w a t e r - s o l u b l e   c a t i o n i c   s u r f a c t a n t   m a t e r i a l s .   The  A p p l i c a n t s  
have  f u r t h e r   d i s c o v e r e d   t h a t   c o m p o s i t i o n s   h a v i n g   i m p r o v e d  
w a s h i n g   mach ine   c o m p a t i b i l i t y   and  g r e a s e / o i l   r e m o v a l  

p e r f o r m a n c e   t o g e t h e r   w i th   good  m u l t i c y c l e   c l ay   s o i l  

d e t e r g e n c y   and  w h i t e n e s s   m a i n t e n a n c e ,   can  be  s e c u r e d   by  

s e l e c t i n g   c e r t a i n   a n i o n i c ,   n o n i o n i c   and  w a t e r - s o l u b l e  



c a t i o n i c   s u r f a c t a n t   m i x t u r e s ,   whe re in   the  a n i o n i c   s u r f a c t a n t  

c o m p r i s e s   e i t h e r   a  c o m b i n a t i o n   of  s u l f o n a t e   and  s u l f a t e  
s u r f a c t a n t s   or  a  c o m b i n a t i o n   of  a  s u l f a t e   or  s u l f o n a t e  
s u r f a c t a n t   on  the  one  hand  and  a  f a t t y   acid  soap  on  t h e  

o the r   h a n d .  

The  i n v e n t i o n   thus   p r o v i d e s   g r a n u l a r   d e t e r g e n t  
c o m p o s i t i o n s   s u i t a b l e   for   heavy  duty  l a u n d e r i n g   p u r p o s e s  
having   improved  washing   machine  c o m p a t i b i l i t y   and  i m p r o v e d  

c l e a n i n g   p e r f o r m a n c e   e s p e c i a l l y   on  g r e a s y   and  o i l y   s o i l s  

w i t h o u t   d e t r i m e n t   to  d e t e r g e n c y   p e r f o r m a n c e   on  c l ay   s o i l s  
and  w i t h o u t   d e t r i m e n t   to  the  s o i l   s u s p e n d i n g   or  f a b r i c  

w h i t e n i n g   c h a r a c t e r i s t i c s   of  the  c o m p o s i t i o n s ,   u n d e r  
r e a l i s t i c   s o i l ,   f a b r i c   l o a d ' a n d   m u l t i   w a s h - r i n s e - w e a r   c y c l e  
c o n d i t i o n s .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   t h e r e   is  p r o v i d e d  
a  g r a n u l a r   d e t e r g e n t   c o m p o s i t i o n   c h a r a c t e r i z e d   b y : -  
(a)  from  about   2%  to  about   30%  of  a  s u r f a c t a n t   sys tem  c o n -  

s i s t i n g   e s s e n t i a l l y   of  a n i o n i c   s u r f a c t a n t ,   a l k o x y l a t e d  
n o n i o n i c   s u r f a c t a n t ,   and  up  to  2%,  p r e f e r a b l y   f r o m  
0.2%  to  1.5%  of  w a t e r - s o l u b l e   CS-C16  a l k y l  

q u a t e r n a r y   ammonium  c a t i o n i c   s u r f a c t a n t ,   w h e r e i n   t h e  

we igh t   r a t i o   of  a n i o n i c   s u r f a c t a n t : c a t i o n i c   s u r f a c t a n t  
is  from  5 . 1 : 1   to  50:1  and  the  we igh t   r a t i o   of  a n i o n i c  
s u r f a c t a n t : n o n i o n i c   s u r f a c t a n t   is  from  5 . 9 : 1   to  1 : 3 ,  
and  

(b)  at  l e a s t   about   10%  of  d e t e r g e n c y   b u i l d e r .  

D e t e r g e n t   c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n  

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

sys tem  c o m p r i s i n g   a n i o n i c   s u r f a c t a n t ,   a l k o x y l a t e d   n o n i o n i c  
and  w a t e r - s o l u b l e   c a t i o n i c   s u r f a c t a n t s .   In  h i g h l y   p r e f e r r e d  
e m b o d i - m e n t s ,   the  a n i o n i c   s u r f a c t a n t ,   in  t u r n ,   c o m p r i s e s   a 
m i x t u r e   of  s u l f a t e   and  s u l f o n a t e   s u r f a c t a n t s   or  a  m i x t u r e   o f  

s u l f a t e / s u l f o n a t e   s u r f a c t a n t   with  a  f a t t y   ac id   soap.   T h i s  

a c t i v e   sys tem  is  g e n e r a l l y   in  the  range  from  about   4%  t o  
about   20%,  more  p r e f e r a b l y   from  about   6%  to  about   15%  by 

weigh t   of  the  c o m p o s i t i o n s .   The  we igh t   r a t i o   of  a n i o n i c :  

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

the  range  from  5 . 1 : 1   to  50 :1 ,   e s p e c i a l l y   from  about   6:1  t o  

about   20 :1 ,   the  w e i g h t   r a t i o   of  n o n i o n i c : c a t i o n i c   s u r f a c t a n t  

from  about   20:1  to  abou t   1 :1 ,   e s p e c i a l l y   from  about   10.1  t o  

about   1:1 ,   and  the  w e i g h t  



r a t i o   of  a n i o n i c : n o n i c n i c   s u r f a c t a n t   from  5 . 9 : 1   t o  
abou t   1:3,  e s p e c i a l l y   from  abou t   4:1  to  about   1 : 1 .  

As  m e n t i o n e d   above,   the  c a t i o n i c   s u r f a c t a n t   c o m p o n e n t  
of  the  c o m p o s i t i o n   of  the  i n v e n t i o n   is  c h a r a c t e r i s e d   a s  
b e i n g   w a t e r - s o l u b l e .   By  w a t e r   s o l u b i l i t y ,   we  r e f e r   i n  
t h i s   c o n t e x t   to  the  s o l u b i l i t y   of  c a t i o n i c   s u r f a c t a n t  

in  monomeric   form,  the  l i m i t   of  s o l u b i l i t y   be ing   d e t e r m i n e d  

by  the  o n s e t   o f  m i c e l l i s a t i o n   and  m e a s u r e d   in  terms  o f  
c r i t i c a l   m i c e l l e   c o n c e n t r a t i o n   ( C . M . C . ) .   The  c a t i o n i c  
s u r f a c t a n t   s h o u l d   thus   have  a  C . M . C .  f o r   the  pure  m a t e r i a l  

g r e a t e r   than   abou t   200  p . p . m .   and  p r e f e r a b l y   g r e a t e r   t h a n  
abou t   500  p . p . m . ,   s p e c i f i e d   at   300C  and  in  d i s t i l l e d   w a t e r .  
L i t e r a t u r e   v a l u e s   are  t aken   where  p o s s i b l e ,   e s p e c i a l l y  
s u r f a c e   t e n s i o n   or  c o n d u c t i m e t r i c   v a l u e s  -   see  C r i t i c a l  
M i c e l l e   C o n c e n t r a t i o n s   of  Aqueous  S u r f a c t a n t   S y s t e m s ,  
P.  Muker jee   and  K.J .   Myse l s ,   NSRDS-NBS  36,  ( 1 9 7 1 ) .  

Ano the r   d e s i r a b l e   f e a t u r e   is  t h a t   the  sys tem  i t s e l f  

must  be  w a t e r - d i s p e r s i b l e   or  w a t e r - s o l u b l e   in  c o m b i n a t i o n  

wi th   the  r e m a i n d e r   of  the   d e t e r g e n t   c o m p o s i t i o n .   T h i s  

i m p l i e s   t h a t ,   in  an  e q u i l i b r i u m   aqueous   m i x t u r e   of  t h e  

d e t e r g e n t   c o m p o s i t i o n   ( c o n t a i n i n g   abou t   1000  p . p . m .   o f  

s u r f a c t a n t )   the  s u r f a c t a n t   sy s t em  e x i s t s   in  one  or  more  

l i q u i d   (as  opposed   to  s o l i d )   s u r f a c t a n t / w a t e r   p h a s e s .  

E x p r e s s e d   in  a n o t h e r   way,  the  s u r f a c t a n t   sys tem  s h o u l d  

have  a  K r a f f t   p o i n t   of  no  h i g h e r   than   abou t   2 5 ° C .  

A  f u r t h e r   e s s e n t i a l   component   of  the  p r e s e n t  
c o m p o s i t i o n s   is  at  l e a s t   1 0 % , p r e f e r a b l y   from  abou t   20%  t o  

about   70%  by  w e i g h t   of  a  d e t e r g e n c y   b u i l d e r ,   for   e x a m p l e ,  
a  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 u i t a b l e  

e l e c t r o l y t e s   have  an  e q u i v a l e n t   w e i g h t   of  l e s s   than   a b o u t  

210,  e s p e c i a l l y   l e s s   than  abou t   100  and  i n c l u d e   the  common 
a l k a l i n e   p o l y v a l e n t   c a l c i u m   ion  s e q u e s t e r i n g   a g e n t s .  
W a t e r - i n s o l u b l e   c a l c i u m   ion  e x c h a n g e   m a t e r i a l s   can  a l s o  

be  used  wi th   a d v a n t a g e ,   h o w e v e r .   S u r p r i s i n g l y ,   i t   is  f o u n d  

t h a t   the  g r e a s e   r emova l   p e r f o r m a n c e   of  the  p r e s e n t   c o m p o s i -  



t i o n s   depends   s e n s i t i v e l y   on  the  i o n i c   s t r e n g t h   and  t h e  
l e v e l   of  f r e e   h a r d n e s s   ions   in  the  d e t e r g e n t   l i q u o r   and  
t h e s e   p a r a m e t e r s   must  be  c l o s e l y   c o n t r o l l e d   for  o p t i m u m  
p e r f o r m a n c e .   Thus,  when  the  c o m p o s i t i o n s   are  used  i n  
about   1%  s o l u t i o n ,   the   b u i l d e r : s u r f a c t a n t   w e i g h t   r a t i o  
is  p r e f e r a b l y   g r e a t e r   than  about   1:3,   more  p r e f e r a b l y  
g r e a t e r   than  abou t   4:1  and  e s p e c i a l l y   g r e a t e r   than  a b o u t  

8 : 1 .  

Optimum  g r e a s e   and  p a r t i c u l a t e   d e t e r g e n c y   a l so   d e p e n d s  

s e n s i t i v e l y   on  the  cho i ce   of  n o n i o n i c   s u r f a c t a n t   a n d  

e s p e c i a l l y   d e s i r a b l e   from  the  v i e w p o i n t   of  g r e a s e   d e t e r g e n c y  
are  b i o d e g r a d a b l e   n o n i o n i c   s u r f a c t a n t s   h a v i n g   a  l o w e r  
c o n s o l u t e   t e m p e r a t u r e   in  the  range  from  abou t   250C  t o  
abou t   65°C,  more  p r e f e r a b l y   from  abou t   30°C  to  abou t   50°C 

High ly   s u i t a b l e   n o n i o n i c   s u r f a c t a n t s   of  t h i s   type  h a v e  

the  g e n e r a l   f o r m u l a   RO(CH2CH20)nH  w h e r e i n   R  is  p r i m a r y  
or  s e c o n d a r y   b r a n c h e d   or  u n b r a n c h e d   C9-C15  a l k y l   o r  
a l k e n y l   and  n  (the  a v e r a g e   degree   of  e t h o x y l a t i o n )   i s  

from  2  to  10,  e s p e c i a l l y   from  3  to  9 .  M o r e   h y d r o p h i l i c  
n o n i o n i c   d e t e r g e n t s   can  be  employed   fo r   p r o v i d i n g   p a r t i c u -  
l a t e   d e t e r g e n c y   and  a n t i - r e d e p o s i t i o n ,   howeve r ,   for   i n s t a n c e ,  
n o n i o n i c   d e t e r g e n t s   of  the   g e n e r a l   f o r m u l a   g iven   a b o v e  

w h e r e i n   R  is  p r i m a r y   or  s e c o n d a r y ,   b r a n c h e d   or  u n b r a n c h e d  

C8-C24  a l k y l   or  a l k e n y l   and  n  is  from  11  to  40.  C o m b i n a t i o n s  

of  the  two  c l a s s e s   of  n o n i o n i c   s u r f a c t a n t s   can  a l so   b e  

used  wi th   a d v a n t a g e   of  c o u r s e .  
The  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   are  p r e f e r a b l y  

f o r m u l a t e d   to  have  a  pH  of  at  l e a s t   abou t   6  in  the  l a u n d r y  
s o l u t i o n   at  c o n v e n t i o n a l   usage  c o n c e n t r a t i o n s   ( about   1% 

by  w e i g h t )   in  o r d e r   to  o p t i m i z e   c l e a n i n g   p e r f o r m a n c e .   More 

p r e f e r a b l y ,   they   are  a l k a l i n e   in  n a t u r e   when  p l a c e d   i n  

the  l a u n d r y   s o l u t i o n   and  have  a  pH  g r e a t e r   than  about   7 ,  

e s p e c i a l l y   g r e a t e r   than  about   8 .  

The  i n d i v i d u a l   components   of  the  c o m p o s i t i o n   of  t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l .  



The  c a t i o n i c   s u r f a c t a n t   is  a  w a t e r - s o l u b l e   q u a t e r n a r y  
armonium  compound  having   a  c r i t i c a l   m i c e l l e   c o n c e n t r a t i o n   of  a t  
l e a s t   200  ppm  at  30°C.  In  s t r u c t u r a l   t e rms ,   the  p r e f e r r e d  
c a t i o n i c   s u r f a c t a n t   c o m p r i s e s   from  1  to  about   4  q u a t e r n a r y  
ammonium  g roups   of  which  only  one  has  the  g e n e r a l   f o r m u l a : -  

w h e r e i n   each  R1  is  a  h y d r o p h o b i c   a l k y l ,   a l k e n y l   or  a l k a r y l  

group  t o t a l l i n g   from  8  to  16,  p r e f e r a b l y   10  to  14  ca rbon   a t o m s  

o p t i o n a l l y   l i n k e d   to  the  q u a t e r n a r y   n i t r o g e n   via  e t h e r ,   a l k o x y ,  
e s t e r   or  amide  g r o u p s ,   and  each  R   is  an  a l k y l   g r o u p  
c o n t a i n i n g   from  one  to  four   ca rbon   atoms  or  a  benzy l   group  w i t h  

no  more  than  one  R2  in  a  m o l e c u l e   b e i n g   b e n z y l .  
A  h i g h l y   p r e f e r r e d   group  of  c a t i o n i c   s u r f a c t a n t s   of  t h i s  

type   has  the  g e n e r a l   f o r m u l a : -  

w h e r e i n   R1  is  s e l e c t e d   from  C8-C16,  p r e f e r a b l y  

C10-C14  a l k y l ,   a l k e n y l   and  a l k a r y l   g r o u p s ;   R2  is  s e l e c t e d  
from  C 1 - C 4  a l k y l   and  b e n z y l   g r o u p s ;   and  Z  is  an  anion  i n  

number  to  g ive   e l e c t r i c a l   n e u t r a l i t y .  
P r e f e r r e d   c o m p o s i t i o n s   of  t h i s   mono- long  cha in   t y p e  

i n c l u d e   t h o s e   in  which  R   is  a  C10-C14  a l k y l   group  and  

R  is  m e t h y l .   P a r t i c u l a r l y   p r e f e r r e d   c o m p o s i t i o n s   of  t h i s  

c l a s s   i n c l u d e   C12  a l k y l   t r i m e t h y l a m m o n i u m   h a l i d e ,   C14  a l k y l  

t r i m e t h y l a m m o n i u m   h a l i d e   and  c o c o n u t   a l k y l   t r i m e t h y l a m m o n i u m  
h a l i d e .  

Another   group  of  u s e f u l   c a t i o n i c   compounds  are  t h e  

polyammonium  s a l t s   of  the  g e n e r a l   f o r m u l a :  



w h e r e i n   R3  is  s e l e c t e d   from  C8  to  C16  a l k y l ,   a l k e n y l  
and  a l k a r y l   g roups ;   each  R4  is  C 1 - C 4  a l k y l ;   n  is  from  1 

to  6;  and  m  i s   from  1  to  3 .  

A  s p e c i f i c   example  of  a  m a t e r i a l   in  t h i s   group  i s :  

A  f u r t h e r   p r e f e r r e d   type   of  c a t i o n i c   c o m p o n e n t ,  
which  is  d e s c r i b e d   in  U.S.  P a t e n t   4,260,529  and  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   has  the  f o r m u l a :  

w h e r e i n   R1  is  C1  to   C4  a l k y l ;   R2  is  C8  to  C16  s t r a i g h t  
or  b r a n c h e d   cha in   a l k y l   or  a l k e n y l ,   a l k y l   b e n z e n e ,   o r  



w h e r e i n   s  is  from  0 
to  5 ,  

R   is  C1  to  C16  a l k y l   or  a l k e n y l ;   a  is  O  or  1;  n  is  O 
or  1;  m  is  from  1  to  5;  Z1  and  Z2  a re   each  s e l e c t e d   f r o m  
the   g roup   c o n s i s t i n g   o f :  

and  w h e r e i n   at  l e a s t   one  of  s a i d   g r o u p s   is  s e l e c t e d   f r o m  
the   g roup   c o n s i s t i n g   of  e s t e r ,   r e v e r s e   e s t e r ,   amide  a n d  

r e v e r s e  a m i d e ;   and  X  is  an  an ion   which   makes  the  compound  
w a t e r - s o l u b l e ,   p r e f e r a b l y   s e l e c t e d   f r o m  t h e   group  c o n s i s t i n g  
of  h a l i d e ,   m e t h y l   s u l f a t e ,   h y d r o x i d e ,   and  n i t r a t e   p r e f e r a b l y  
c h l o r i d e ,   b romide   or  i o d i n e .  

In  a d d i t i o n   to  the   a d v a n t a g e s   of  t he   o t h e r   c a t i o n i c  
s u r f a c t a n t s   d i s c l o s e d   h e r e i n ,   t h i s   p a r t i c u l a r   c a t i o n i c  
componen t   is  e n v i r o m e n t a l l y   d e s i r a b l e ,   s i n c e   i t   is  b i o d e - ,  

g r a d a b l e ,   bo th   in  t e rms   of  i t s  l o n g   a l k y l   c h a i n   and  i t s  

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

t ype   a re   the   c h o l i n e   e s t e r   d e r i v a t i v e s   h a v i n g   the   f o l l o w i n g  
f o r m u l a :  

as  we l l   as  t h o s e   w h e r e i n   the   e s t e r   l i n k a g e   in  the  a b o v e  

f o r m u l a   is  r e p l a c e d   w i th   a  r e v e r s e   e s t e r ,   amide  or  r e v e r s e  
amide  l i n k a g e .  

P a r t i c u l a r l y   p r e f e r r e d   e x a m p l e s   of  t h i s   t ype   o f  

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

e r n a r y   ammonium  h a l i d e s   (R2 =  C9  a l k y l ) ,   p a l m i t o y l   c h o l i n e  



e s t e r  q u a t e r n a r y   ammonium  h a l i d e s   (R2  =  C15   a l k y l ) ,   m y r i s t o y l  

c h o l i n e   e s t e r   q u a t e r n a r y   ammonium  h a l i d e s  ( R 2  =   C13  a l k y l )  ,  

l a u r o y l   c h l o i n e   e s t e r   ammonium  h a l i d e s   (R2 =  C11  a l k y l ) ,   a n d  

c a p r y l o y l   c h o l i n e   e s t e r   q u a t e r n a r y   ammonium  h a l i d e s   ( R 2  =  

C7  a l k y l ) .  

A d d i t i o n a l   p r e f e r r e d   c a t i o n i c   c o m p o n e n t s   of  the   c h o l i n e  
e s t e r   v a r i e t y   are   g i v e n   by  the   s t r u c t u r a l   f o r m u l a s   b e l o w ,  
w h e r e i n   p  may  be  from  0  t o  . 1 6 .  

The  p r e f e r r e d   c h o l i n e - d e r i v a t i v e   c a t i o n i c   s u b s t a n c e s ,  
d i s c u s s e d   above ,   may  be  p r e p a r e d   by  the   d i r e c t   e s t e r i f i c a t i o n  
of  a  f a t t y   a c i d   of  the   d e s i r e d   c h a i n   l e n g t h   wi th   d i m e t h y l -  
a m i n o e t h a n o l ,   in  the  p r e s e n c e   of  an  a c i d   c a t a l y s t .   T h e  
r e a c t i o n   p r o d u c t   is  t h e n  q u a t e r n i z e d  w i t h   a  m e t h y l   h a l i d e ,  
f o r m i n g   the   d e s i r e d   c a t i o n i c   m a t e r i a l .   The  c h o l i n e - d e r i v e d  

c a t i o n i c   m a t e r i a l s   may  a l s o   be  p r e p a r e d   by  the  d i r e c t   e s t e r -  
i f i c a t i o n   of  a  long  c h a i n   f a t t y   a c i d   of  the   d e s i r e d   c h a i n  

l e n g t h   t o g e t h e r   wi th   2 - h a l o e t h a n o l ,   in  the  p r e s e n c e   of  a n  
ac id   c a t a l y s t   m a t e r i a l .   The  r e a c t i o n   p r o d u c t   is  t hen   u s e d  

to  q u a t e r n i z e   t r i e t h a n o l a m i n e ,   f o r m i n g   the   d e s i r e d   c a t i o n i c  

c o m p o n e n t .  
A n o t h e r   t ype   of  nove l   p a r t i c u l a r l y   p r e f e r r e d   c a t i o n i c  

m a t e r i a l ,   d e s c r i b e d   in  U.S.  P a t e n t   4 , 2 2 8 , 0 4 2   and  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 ,   a r e  t h o s e   h a v i n g   the  f o r m u l a :  



In  the  above  f o r m u l a ,   each  R   is  a  C1  to  C4 
a l k y l   g roup ,   p r e f e r a b l y   a  m e t h y l   g roup .   Each  R   is  e i t h e r  

h y d r o g e n   or  C1  to  C3  a l k y l ,   p r e f e r a b l y   h y d r o g e n .   R3  is  a  

C8  to  C16  s t r a i g h t   or  b r a n c h e d   c h a i n   a l k y l ,   a l k e n y l ,   o r  
a l k y l   b e n z y l   g roup ,   p r e f e r a b l y   a4C8  to  C16  a l k y l   g r o u p ,   m o s t  

p r e f e r a b l y   a  C12  a l k y l   g roup .   R   is  a  C1  to  C10  a l k y l e n e  
or  a l k e n y l e n e   g roup .   n  is  from  2  to  4,  p r e f e r a b l y   2;  y  i s  

from  1  to  20,  p r e f e r a b l y   from  abou t   1  to  1 0 ,  m o s t   p r e f e r a b l y  
abou t   7;  a  may  be  O  or  1;  t  may  be  O  or  1;  and m  is  from  1 

to  5,  p r e f e r a b l y   2.  Z1  and  Z2  are   each  s e l e c t e d   from  t h e  

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

and  w h e r e i n   at  l e a s t   one  of  s a i d   g roups   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  e s t e r ,   r e v e r s e   e s t e r ,   amide  and  r e v e r s e  
amide.   X  is  an  an ion   which  w i l l   make  t he   compound  
w a t e r - s o l u b l e   and  is  s e l e c t e d   from  the   g roup   c o n s i s t i n g  
of  h a l i d e s ,   m e t h y l s u l f a t e ,   h y d r o x i d e   and  n i t r a t e ,   p a r t i c u l a r l y  

c h l o r i d e ,  b r o m i d e   and  i o d i d e .  

These  s u r f a c t a n t s ,   when  used  in  the   c o m p o s i t i o n s   of  t h e  

p r e s e n t   i n v e n t i o n ,   y i e l d   e x c e l l e n t   p a r t i c u l a t e   s o i l ,   body  s o i l ,  
and  g r e a s e   and  o i l   s o i l   r e m o v a l .   In  a d d i 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   c o n t r o l   s t a t i c   and  s o f t e n   the  f a b r i c s   l a u n d e r e d  

t h e r e w i t h ,   and  i n h i b i t   the   t r a n s f e r   of  dyes  in  the   w a s h i n g  
s o l u t i o n .   F u r t h e r ,   t h e s e   n o v e l   c a t i o n i c   s u r f a c t a n t s   a r e  

e n v i r o n m e n t a l l y   d e s i r a b l e ,   s i n c e   both   t h e i r   long  c h a i n   a l k y l  

s egmen t s   and  t h e i r   n i t r o g e n   s egmen t s   are   b i o d e g r a d a b l e .  
P r e f e r r e d   e m b o d i m e n t s   of  t h i s   t ype   of  c a t i o n i c   c o m p o n e n t  

are   t he   c h o l i n e   e s t e r s   (Rl  is  a  m e t h y l   group  and  Z2  is   a n  

e s t e r   or  r e v e r s e   e s t e r   g r o u p ) ,   p a r t i c u l a r   f o r m u l a s   of  w h i c h  

are  g iven   be low by   which   t  is  O  or  1  and  y  is  from  1  to  2 0 .  



The  p r e f e r r e d   c h o l i n e   d e r i v a t i v e s ,   d e s c r i b e d   above ,   may 
be  p r e p a r e d   by  the   r e a c t i o n   of  a  long  c h a i n   a l k y l   p o l y a l k o x y  
( p r e f e r a b l y   p o l y e t h o x y )   c a r b o x y l a t e ,   h a v i n g   an  a l k y l   c h a i n  

of  d e s i r e d   l e n g t h ,   w i t h   o x a l y l   c h l o r i d e ,   to  form  the   c o r r e s -  

p o n d i n g   ac id   c h l o r i d e .   The  a c i d   c h l o r i d e   is  then   r e a c t e d  
w i t h   d i m e t h y l a m i n o e t h a n o l   to  form  the  a p p r o p r i a t e   amine  e s t e r ,  
which  is  then   q u a t e r n i z e d   w i t h   a  m e t h y l   h a l i d e   to  form  t h e  

d e s i r e d   c h o l i n e   e s t e r   compound.   A n o t h e r   way  of  p r e p a r i n g  
t h e s e   compounds  is  by  the   d i r e c t   e s t e r i f i c a t i o n   of  t h e  

a p p r o p r i a t e   long  c h a i n   e t h o x y l a t e d   c a r b o x y l i c   a c i d   t o g e t h e r  
wi th   2 - h a l o e t h a n o l   or  d i m e t h y l   a m i n o e t h a n o l ,   in  the   p r e s e n c e  
of  h e a t   and  an  ac id   c a t a l y s t .   The  r e a c t i o n   p r o d u c t   f o r m e d  

is  then  q u a t e r n i z e d   wi th   m e t h y l h a l i d e .  



The  a n i o n i c   s u r f a c t a n t   component   of  the  p r e s e n t   com- 
p o s i t i o n s   p r e f e r a b l y   c o m p r i s e s   e i t h e r   a  m i x t u r e   of  s u l f o n a t e  
and  s u l f a t e   s u r f a c t a n t   in  a  we igh t   r a t i o   of  from  about   5 : 1  
to  about   1 :5 ,   more  p r e f e r a b l y   from  5:1  to  about   l : l ,  
e s p e c i a l l y   from  about   4:1  to  about   1 . 5 : 1 ,   or  a  m i x t u r e   o f  
s u l f o n a t e / s u l f a t e   s u r f a c t a n t s   with  a  f a t t y   acid   soap.   Such 
m i x t u r e s   p r e f e r a b l y   have  a  weight   r a t i o   of  s u l f a t e   o r  
s u l f o n a t e   s u r f a c t a n t   to  soap  of  at  l e a s t   about   1 : 1 ,  
e s p e c i a l l y   from  about   1:1  to  abou t   2 0 : 1 .  

R e g a r d i n g   the  f a t t y   ac id   soap  ( i . e . ,   a  w a t e r - s o l u b l e  
s a l t   of  a  h i g h e r   f a t t y   a c i d ) ,   t h i s   can  be  s e l e c t e d   from  t h e  

o r d i n a r y   a l k a l i   meta l   ( sodium,   p o t a s s i u m ) ,   ammonium,  and  

a l k y l o l a m m o n i u m   s a l t s   of  h i g h e r   f a t t y  a c i d s   c o n t a i n i n g   f r o m  
about   8  to  about   24,  p r e f e r a b l y   from  abou t   10  to  about   22  and 

e s p e c i a l l y   from  about   16  to  about   22  c a r b o n   atoms  in  t h e  

a l k y l   c h a i n .   S u i t a b l e   f a t t y   a c i d s   can  b e  o b t a i n e d   f r o m  
n a t u r a l   s o u r c e s   such  as,   for  i n s t a n c e ,   from  o i l ,   s o y b e a n  
o i l ,   c a s t e r   o i l ,   t a l l o w ,   whale  and  f i s h   o i l s ,   g r e a s e ,   l a r d  
and  m i x t u r e s   t h e r e o f ) .   The  f a t t y   a c i d s   a l so   can  be  s y n -  
t h e t i c a l l y   p r e p a r e d   ( e . g . ,   by  the  o x i d a t i o n   of  p e t r o l e u m ,   o r  
by  h y d r o g e n a t i o n   of  ca rbon   monoxide  by  the  F i s c h e r - T r o p s c h  

p r o c e s s ) .   Res in   a c i d s   are  s u i t a b l e   such  as  r o s i n   and  t h o s e  
r e s i n   a c i d s   in  t a l l   o i l .   N a p t h e n i c   a c i d s   are  a l s o  

s u i t a b l e .   Sodium  and  p o t a s s i u m   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  the  f a t s   and  o i l s   or  by  the  n e u t r a l i z a t i o n  
of  the  f r e e   f a t t y   a c i d s   which  are  p r e p a r e d   in  a  s e p a r a t e  
m a n u f a c t u r i n g   p r o c e s s .   P a r t i c u l a r l y   u s e f u l   are  the  s o d i u m  

and  p o t a s s i u m   s a l t s   of  the  m i x t u r e s   of  f a t t y   a c i d s   d e r i v e d  
from  t a l l o w   and  h y d r o g e n a t e d   f i s h   o i l .  

The  s u l f a t e   or  s u l f o n a t e   a n i o n i c   s u r f a c t a n t s   for  u s e  
h e r e i n   can  be  d e f i n e d   g e n e r a l l y   as  w a t e r - s o l u b l e   s a l t s ,  

p a r t i c u l a r l y   a l k a l i   m e t a l ,   ammonium  and  a l k y l o l a m m o n i u m  
s a l t s ,   of  o r g a n i c   s u l f u r i c   r e a c t i o n   p r o d u c t s   hav ing   in  t h e i r  

m o l e c u l a r   s t r u c t u r e   an  a l k y l   group  c o n t a i n i n g   from  about   8 

to  abou t   22,  e s p e c i a l l y   from  about   10  to  about   20  c a r b o n  

atoms  and  a  s u l f o n i c   ac id   or  s u l f u r i c   ac id   e s t e r   g r o u p .  
( I n c l u d e d   in  the  term  " a l k y l "   is  the  a l k y l   p o r t i o n   of  a c y l  

g r o u p s . )  



S u i t a b l e   s y n t h e t i c   a n i o n i c   s u r f a c t a n t s   arc  w a t e r -  
s o l u b l e   s a l t s   of  a l k y l   benzene   s u l f o n a t e s ,   a l k y l   s u l f a t e s ,  

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

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

e s t e r s ,   a l k y l   g l y c e r y l   e t h e r   s u l f o n a t e s ,   f a t t y   ac id   mono-  

g l y c e r i d e   s u l f a t e s   and  s u l f o n a t e s ,   a l k y l   pheno l   p o l y e t h o x y  
e t h e r   s u l f a t e s ,   2 - a c y l o x y - a l k a n e - 1 - s u l f o n a t e ,   and  b e t a -  

a l k y l o x y   a l k a n e   s u l f o n a t e .  

Examples   of  the  d e t e r g e n t   c o m p o s i t i o n s   of  the  p r e s e n t  
i n v e n t i o n   are  the  sodium  and  p o t a s s i u m   a l k y l   s u l f a t e s ,  

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

(C8-C18  ca rbon   atoms)  p r o d u c e d   by  r e d u c i n g   the  g l y c e r i d e s  
of  t a l l o w   or  c o c o n u t   o i l ;   and  sodium  and  p o t a s s i u m   a l k y l  
benzene   s u l f o n a t e s ,   in  which  the  a l k y l   group  c o n t a i n s  
from  abou t   9  to  abou t   15  ca rbon   a toms,   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 .   t h o s e   of  the  t y p e  
d e s c r i b e d   in  U .S .P .   2 , 2 2 0 , 0 9 9   and  2 , 4 7 7 , 3 8 3   and  t h o s e  

p r e p a r e d   by  a l k y l a t i o n   wi th   s t r a i g h t   cha in   c h l o r o p a r a f f i n s  
(us ing   a l u m i n i u m   t r i c h l o r i d e   c a t a l y s i s ) o r   s t r a i g h t   c h a i n  

o l e f i n s   (u s ing   h y d r o g e n   f l u o r i d e   c a t a l y s i s ) .   E s p e c i a l l y  
v a l u a b l e   are  l i n e a r   s t r a i g h t   cha in   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   of  the  a l k y l   group  i s  

about   11.8  ca rbon   a toms,   a b b r e v i a t e d   as  C11.8  LAS. 



A  p r e f e r r e d   a l k y l   e t h e r   s u l f a t e   s u r f a c t a n t   c o m p o n e n t  
of  the  p r e s e n t   i n v e n t i o n   is  a  m i x t u r e   of  a l k y l   e t h e r  

s u l f a t e s ,   s a id   m i x t u r e   having   an  a v e r a g e   ( a r i t h m e t i c   n e a n )  
ca rbon   c h a i n   l e n g t h   w i t h i n   the  range  of  about   12  to  16 
ca rbon   a toms ,   p r e f e r a b l y   from  about   14  to  15  c a rbon   a t o m s ,  
and  an  a v e r a g e   ( a r i t h m e t i c   mean)  d e g r e e   of  e t h o x y l a t i o n   o f  
from  about   1  to  4  mols  of  e t h y l e n e   o x i d e .  

Other   a n i o n i c   d e t e r g e n t   compounds  h e r e i n   i n c l u d e   t h e  
sodium  a l k y l   g l y c e r y l   e t h e r   s u l f o n a t e s ,   e s p e c i a l l y   t h o s e  
e t h e r s   of  h i g h e r   a l c o h o l s   d e r i v e d   from  t a l l o w   and  c o c o n u t  

o i l ;   sodium  coconu t   o i l   f a t t y   ac id   m o n o g l y c e r i d e   s u l f o n a t e s  
and  s u l f a t e s ;   and  sodium  o r . p o t a s s i u m   s a l t s   of  a l k y l   p h e n o l  
e t h y l e n e   ox ide   e t h e r   s u l f a t e   c o n t a i n i n g   about   1  to  about   10 
u n i t s   of  e t h y l e n e   oxide   per  m o l e c u l e   and  w h e r e i n   the  a l k y l  

g roups   c o n t a i n   about   8  to  about   12  ca rbon   a t o m s .  
Other   u s e f u l   a n i o n i c   d e t e r g e n t   compounds  h e r e i n  

i n c l u d e   the  w a t e r - s o l u b l e   s a l t s   of  e s t e r s   o f l x - s u l f o n a t e d  

f a t t y   a c i d s   c o n t a i n i n g   from  about   6  t o -20   c a rbon   atoms  i n  
the  f a t t y   ac id   group  and  from  about   1  to  10  ca rbon   atoms  i n  
the  e s t e r   g roup ;   w a t e r - s o l u b l e   s a l t s   of  2 - a c y l o x y - a l k a n e - l -  
s u l f o n i c   a c i d s   c o n t a i n i n g   from  about   2  to  9  ca rbon   atoms  i n  
the  acy l   group  and  from  about   9  to  about   23  ca rbon   atoms  i n  
the  a l k a n e   m o i e t y ;   a l k y l   e t h e r   s u l f a t e s   c o n t a i n i n g   f r o m  
about   10  to  20  c a rbon   atoms  in  the  a l k y l   group  and  f r o m  
about   1  to  30  moles  of  e t h y l e n e   o x i d e ;   w a t e r - s o l u b l e   s a l t s  
of  o l e f i n   s u l f o n a t e s   c o n t a i n i n g   from  about   12  to  24  c a r b o n  

a toms;   w a t e r - s o l u b l e   s a l t s   of  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  
from  abou t   8  to  24,  e s p e c i a l l y   14  to  18  ca rbon   a toms ,   and  

p - a l k y l o x y   a l k a n e   s u l f o n a t e s   c o n t a i n i n g   from  about   1  to  3 

ca rbon   atoms  in  the  a l k y l   group  and  from  about   8  to  20 
ca rbon   atoms  in  the  a l k a n e   m o i e t y .  

A n i o n i c   s u l f a t e / s u l f o n a t e   s u r f a c t a n t   m i x t u r e s  

p r e f e r r e d   h e r e i n   i n c l u d e   5:1  to  1:5  m i x t u r e s   of  an  a l k y l  
benzene   s u l f o n a t e   hav ing   from  9  to  15  ca rbon   atoms  in  t h e  

a l k y l   r a d i c a l   and  m i x t u r e s   t h e r e o f ,   the  c a t i o n   be ing   a n  
a l k a l i   m e t a l   p r e f e r a b l y   sodium;  and  e i t h e r   an  a l k y l   s u l f a t e  

hav ing   from  10  to  20  ca rbon   atoms  in  the  a l k y l   r a d i c a l   or  an  

e thoxy   s u l f a t e   hav ing   from  10  to  20  ca rbon   atoms  in  the  a l k y l  



r a d i c a l   and  from  1  to  30  e t h o x y   g roups   and  m i x t u r e s   t h e r e o f ,  

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

The  n o n i o n i c   d e t e r g e n t   m a t e r i a l s   can  be  b r o a d l y   d e f i n e d   a s  
compounds  p r o d u c e d   by  the  c o n d e n s a t i o n   of  a l k y l e n e   o x i d e  

g roups   ( h y d r o p h i l i c   in  n a t u r e )   w i t h   an  o r g a n i c   h y d r o p h o b i c  
compound,   which  may  be  a l i p h a t i c   or  a l k y l   a r o m a t i c   in  n a t u r e .  
The  l e n g t h   of  the   p o l y o x y a l k y l e n e   group  which  is  c o n d e n s e d  
wi th   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  r e a d i l y   a d j u s t e d  
to  y i e l d   a  w a t e r - s o l u b l e   compound  h a v i n g   the  d e s i r e d   d e g r e e   o f  
b a l a n c e   b e t w e e n   h y d r o p h i l i c   and  h y d r o p h o b i c   e l e m e n t s .  

Examples   of  s u i t a b l e   n o n i o n i c   d e t e r g e n t s   i n c l u d e :  
1.  The  p o l y e t h y l e n e   ox ide   c o n d e n s a t e s   of  a l k y l   p h e n o l ,  

eg.  the   c o n d e n s a t i o n  p r o d u c t s   of  a l k y l   p h e n o l s   h a v i n g   a n  
a l k y l   group  c o n t a i n i n g   from  6  to  12  c a r b o n   atoms  in  e i t h e r  

a  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 ,   wi th   e t h y -  
l e n e   o x i d e ,   the   s a i d   e t h y l e n e   ox ide   b e i n g   p r e s e n t   in  a m o u n t s  
e q u a l   to  1  to  40  m o l e s ,   p r e f e r a b l y   from  2  to  10 moles  of  e t h y l e n e  
o x i d e   per  mole  of  a l k y l   p h e n o l .   The  a l k y l   s u b s t i t u t e n t   i n  s u c h  
compounds  may  be  d e r i v e d ,   for   e x a m p l e ,   from  p o l y m e r i s e d   p r o p y l e n e ,  

d i - i s o b u t y l e n e ,   o c t e n e   or  nonene .   O the r   examples   i n c l u d e   d o d e c y l -  
p h e n o l   c o n d e n s e d   wi th   12  moles   of  e t h y l e n e   ox ide   per   mole  of  p h e n o l ;  
d i n o n y l p h e n o l   c o n d e n s e d   wi th   5  moles   of  e t h y l e n e   ox ide   per  m o l e  
of  p h e n o l ;   n o n y l p h e n o l   c o n d e n s e d   wi th   9  moles   of  e t h y l e n e   o x i d e  

per   mole  of  n o n y l p h e n o l   and  d i - i s o - o c t y l p h e n o l   c o n d e n s e d   w i t h  
5  moles  of  e t h y l e n e   o x i d e .  
2.  The  c o n d e n s a t i o n   p r o d u c t   of  p r i m a r y   or  s e c o n d a r y   a l i p h a t i c  
a l c o h o l s   h a v i n g   from  8  to  24  c a r b o n   a t o m s ,   in  e i t h e r   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 ,   w i th   from  1  to  a b o u t  

4 0 m o l e s   of  a l k y l e n e   o x i d e   per   mole  of  a l c o h o l .   P r e f e r a b l y ,  
the  a l i p h a t i c   a l c o h o l   c o m p r i s e s   b e t w e e n   9  and  15  c a r b o n   a t o m s  
and  is  e t h o x y l a t e d   wi th   b e t w e e n   2  and  10,  d e s i r a b l y   b e t w e e n  

3  and  9  moles   of  e t h y l e n e   o x i d e   per   mole  of  a l i p h a t i c   a l c o h o l .  
Such  n o n i o n i c   s u r f a c t a n t s   are   p r e f e r r e d   from  the  p o i n t   of  v i e w  

of  p r o v i d i n g   good  to  e x c e l l e n t   d e t e r g e n c y   p e r f o r m a n c e   on  f a t t y  
and  g r e a s y   s o i l s ,   and  in  the  p r e s e n c e   of  h a r d n e s s   s e n s i t i v e  



a n i o n i c   s u r f a c t a n t s   such  as  a l k y l   b e n z e n e   s u l p h o n a t e s .  T h e  
p r e f e r r e d   s u r f a c t a n t s   are   p r e p a r e d   from  p r i m a r y   a l c o h o l s  
which  are   e i t h e r   l i n e a r   (such  as  t h o s e   d e r i v e d )   from  n a t u r a l  
f a t s   of  p r e p a r e d   by  the   Z i e g l e r   p r o c e s s   from  e t h y l e n e ,   e g .  
m y r i s t y l ,   c e t y l ,   s t e a r y l   a l c o h o l s ) ,   or  p a r t l y   b r a n c h e d   s u c h  

as  the   Dobano l s   and  Neodols   which  have  abou t   25%  2 - m e t h y l  

b r a n c h i n g   (Dcbanol   and  Neodol  be ing   Trade   Names  o f   S h e l l )  

or  S y n p e r o n i c s ,   which  are   u n d e r s t o o d   to  have  abou t   50%  2 -  

m e t h y l   b r a n c h i n g   ( S y n p e r i o n i c   is  a  t r a d e   name  of  I . C . I . )   o r  
the   p r i m a r y   a l c o h o l s   h a v i n g   more  than   50%  b r a n c h e d   c h a i n  

s t r u c t u r e   s o l d   unde r   the   Trade   Name  L i a l   by  L i q u i c h i m i c a .  

S p e c i f i c   e x a m p l e s   of  n o n i o n i c  s u r f a c t a n t s   f a l l i n g   w i t h i n  
the  scope   of  the   i n v e n t i o n   i n c l u d e   Dobanol   45-4 ,   D o b a n o l  

45-7 ,   Dobanol   45 -11 ,   Dobanol   91-3 ,   Dobanol   91 -6 ,   D o b a n o l  

91 -8 ,   S y n p e r o n i c   6,  S y n p e r o n i c   14,  t he   c o n d e n s a t i o n   p r o d u c t s  
of  c o c o n u t   a l c o h o l   w i th   an  a v e r a g e   of  b e t w e e n   5  and  12  m o l e s  

of  e t h y l e n e   o x i d e   per   mole  of  a l c o h o l ,   the   c o c o n u t   a l k y l  

p o r t i o n   h a v i n g   from  10  to  14  c a rbon   a toms ,   and  the   c o n -  
d e n s a t i o n   p r o d u c t s   of  t a l l o w   a l c o h o l   w i th   an  a v e r a g e   o f  

b e t w e e n   7  and  12  moles   of  e t h y l e n e   o x i d e   per   mole  of  a l c o h o l ,  
the  t a l l o w   p o r t i o n   c o m p r i s i n g   e s s e n t i a l l y   b e t w e e n   16  and  22 

c a r b o n   a toms .   S e c o n d a r y   l i n e a r   a l k y l   e t h c x y l a t e s   a re   a l s o  

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

e t h o x y l a t e s   of  the   T e r g i t o l   s e r i e s   h a v i n g   from  abou t   9  t o  

16  c a r b o n   atoms  in  the   a l k y l   group  and  up  to  abou t   1 1 ,  

e s p e c i a l l y   from  abou t   3  to  9,  e t hoxy   r e s i d u e s   per   m o l e c u l e .  

3.  The  compounds  formed  by  c o n d e n s i n g   e t h y l e n e   o x i d e   w i t h  

a  h y d r o p h o b i c   ba se   formed  by  the   c o n d e n s a t i o n   of  p r o p y l e n e  
o x i d e   w i t h   p r o p y l e n e   g l y c o l .   The  m o l e c u l a r   w e i g h t   of  t h e  

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

1500  to  1800.  Such  s y n t h e t i c   n o n i o n i c   d e t e r g e n t s   are  a v a i l -  

a b l e   on  the   m a r k e t   unde r   the  t r a d e   name  of  " P l u r o n i c "   s u p p l i e d  

by  W y a n d o t t e   C h e m i c a l s   C o r p o r a t i o n .  



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

a  C8-22  a l k y l   Lenzene   s u l f o n a t e   and  a  C9-15  a l k a n o l   e t h o x y -  

l a t e d   wi th   from  3  to  9  moles  of  e t h l e n e   oxide   per   mole  o f  

a l k a n o l .   A  s p e c i f i c   p r e f e r r e d   m i x t u r e   c o m p r i s e s   C12  a l k y l  

benzene   s u l f o n a t e   and  C14-15  a l c o h o l - ( 7 ) - e t h o x y l a t e .  

A  C18-22  f a t t y   a c i d   soap  can  a l so   be  i n c l u d e d .  

The  d e t e r g e n t   c o m p o s i t i o n   of  the  i n v e n t i o n   a l s o  
c o n t a i n s   at  l e a s t   abou t   10%  of  a  d e t e r g e n c y   b u i l d e r ,  

e s p e c i a l l y   a  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 u i t a b l e   e l e c t r o l y t e s   have  an  e q u i v a l e n t   we igh t   of  l e s s  
than  210,  e s p e c i a l l y   l e s s   than  100  and  i n c l u d e   the  common 
a l k a l i n e   p o l y v a l e n t   c a l c i u m   ion  s e q u e s t e r i n g   a g e n t s .   The 
b u i l d e r   can  a l s o   i n c l u d e   w a t e r - i n s o l u b l e   c a l c i u m   i o n  

exchange   m a t e r i a l s ,   however .   N o n - l i m i t i n g   examples   o f  
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   d e t e r g e n t   b u i l d e r s  

i n c l u d e :   a l k a l i   me t a l   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 ,   b i c a r b o n a t e s ,   s i l i c a t e s ,   s u l f a t e s   a n d  

c h l o r i d e s .   S p e c i f i c   examples   of  such  s a l t s   i n c l u d e   s o d i u m  

and  p o t a s s i u m   t e t r a b o r a t e s ,   p e r 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 ,   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 ,   h e x a m e t a p h o s p h a t e s   and  s u l f a t e s .  

Examples   of  s u i t a b l e   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   i n c l u d e :   (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 e s ,   for   example ,   sodium  and  p o t a s s i u m  

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 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   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   s a l t s   of  p h y t i c  
a c i d ,   for   e x a m p l e ,   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   s o d i u m ,  

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

e t h y l e n e   d i p h o s p h o n i c   a c i d ;   and  the  l i k e .  



(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   s a l t s   o f  
l a c t i c   a c i d ,   s u c c i n i c   a c i d ,   m a l o n i c   a c i d ,   m a l e i c   a c i d ,   c i t r i c  
a c i d ,   c a r b o x y m e t h y l o x y s u c c i n i c   a c i d ,   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   a c i d ,  
c y c l o p e n t a n e - c i s ,   c i s ,   c i s  -   t e t r a c a r b o x y l i c   a c i d ,   m e l l i t i c  
ac id   and  p y r o m e l l i t i c   a c i d ;   (5)  w a t e r - s o l u b l e   o r g a n i c  
amines   and  amine  s a l t s   such  as  m o n o e t h a n o l a m i n e ,   d i e t h a n o l a m i n e  
and  t r i e t h a n o l a m i n e   and  s a l t s   t h e r e o f .  

M i x t u r e s   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  u s e d  
h e r e i n .   One  such  m i x t u r e   of  b u i l d e r s   is  d i s c l o s e d   i n  
C a n a d i a n   P a t e n t   No.  7 5 5 . 0 3 8 ,   e . g .   a ' t e r n a r y   m i x t u r e   of  s o d i u m  

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

p r e s e n t   c o m p o s i t i o n s   and  p r o c e s s e s   c o m p r i s e s   a  w a t e r - s o l u b l e  

m a t e r i a l   c a p a b l e   of  f o r m i n g   a  w a t e r - i n s o l u b l e   r e a c t i o n   p r o d u c t  
w i t h   w a t e r   h a r d n e s s   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   wi th   a  
c r y s t a l l i z a t i o n   seed  which   is  c a p a b l e   of  p r o v i d i n g   growth   s i t e s  
for   s a i d   r e a c t i o n   p r o d u c t .   Such  " s e e d e d   b u i l d e r "   c o m p o s i t i o n s  

are  f u l l y   d i s c l o s e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 , 4 2 4 , 4 0 6 .  
A  f u r t h e r   c l a s s   of  d e t e r g e n c y   b u i l d e r   m a t e r i a l s   u s e f u l  

in  the   p r e s e n t   i n v e n t i o n   are  i n s o l u b l e   sodium  a l u m i n o s i l i c a t e s ,  

p a r t i c u l a r l y   t h o s e   d e s c r i b e d   in  Be lg ium  P a t e n t   8 1 4 , 8 7 4 ,   i s s u e d  

November  12,  1974,  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 .   T h i s  

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

w h e r e i n   z  and  y  a r e   i n t e g e r s   e q u a l   to  at  l e a s t   6,  the   m o l a r  

r a t i o   of  z  to  y  is  in  the   r a n g e   of  from  1 . 0 : 1   to  about   0 . 5 : 1 ,  
and  X  is  an  i n t e g e r   from  abou t   15  to  about   264,  s a i d  

a l u m i n o s i l i c a t e s   h a v i n g   a  c a l c i u m   ion  exchange   c a p a c i t y   o f  

a t   l e a s t   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  c a l c i u m   i o n  

e x c h a n g e   r a t e   of  at  l e a s t   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   m a t e r i a l   i s  



The  c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   can  b e  
s u p p l e m e n t e d   by  a l l   manner  of  d e t e r g e n t   componen t s ,   e i t h e r  
by  i n c l u d i n g   such  components   in  the  aqueous   s l u r r y   to  b e  
d r i e d   or  by  admix ing   such  componen t s   wi th   the  c o m p o s i t i o n s  
of  the  i n v e n t i o n   f o l l o w i n g   the  d r y i n g   s t e p .   So i l   s u s p e n d i n g  
a g e n t s   at  abou t   0.1%  to  10%  by  w e i g h t   such  as  w a t e r - s o l u b l e  
s a l t s   of  c a r b o x y m e t h y l - c e l l u l o s e ,   c a r b o x y h y d r o x y m e t h y l  
c e l l u l o s e ,   and  p o l y e t h y l e n e   g l y c o l s   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  abou t   400  to  10,000  are  common  components   of  t h e  

p r e s e n t   i n v e n t i o n .   Dyes,  p i g m e n t . o p t i c a l   b r i g h t e n e r s ,  
and  p e r f u m e s   can  be  added  in  v a r y i n g   amounts  as  d e s i r e d .  

Other   m a t e r i a l s   such  as  f l u o r e s c e r s ,   enzymes  i n  
minor   amoun t s ,   a n t i - c a k i n g   a g e n t s   such  as  sodium  s u l f o -  
s u c c i n a t e ,   and  sodium  b e n z o a t e   can  a l s o   be  added.   Enzymes 
s u i t a b l e   for   use  h e r e i n   i n c l u d e   t h o s e   d i s c u s s e d   in  U . S .  
P a t e n t s   3 , 5 1 9 , 5 7 0   and  3 , 5 3 3 , 1 3 9   to  McCarty  and  M c C a r t y  
et  al  i s s u e d   Ju ly   7,  1970  and  J a n u r y   5,  1971  r e s p e c t i v e l y .  

A n i o n i c   f l u o r e s c e n t   b r i g h t e n i n g   a g e n t s   are  w e l l - k n o w n  

m a t e r i a l s ,   examples   of  which  are  d i s o d i u m   4 , 4 ' - b i s - ( 2 -  
d i e t h a n o l a m i n o - 4 - a n i l i n o - s - t r i a z i n - 6 - y l a m i n o ) s t i l b e n e - 2 : 2 ' -  

d i s u l p h o n a t e ,   d i s o d i u m   4 , 4 ' - b i s - ( 2 - m o r p h o l i n o - 4 - a n i l i n o -  
s - t r i a z i n - 6 - y l a m i n o s t i l b e n e - 2 : 2 ' - d i s u l p h o n a t e ,   d i s o d i u m  

4 , 4 ' - b i s - ( 2 , 4 - d i a n i l i n o - s - t r i a z i n - 6 - y l a m i n o ) s t i l b e n e - 2 : 2 '  
- d i s u l p h o n a t e ,   d i s o d i u m   4 , 4 ' - b i s - ( 2 - a n i l i n o - 4 - ( N - m e t h y l  
N - 2 - h y d r o x y e t h y l a m i n o ) - s - t r i a z i n - 6 - y l a m i n o ) s t i l b e n e - 2 , 2 ' -  
d i s u l p h o n a t e ,   d i s o d i u m   4 , 4 ` - b i s - ( 4 - p h e n y l - 2 , 1 , 3 - t r i a z o l - 2 - y l )  
- s t i l b e n e - 2 , 2 1 d i s u l p h o n a t e ,   d i s o d i u m   4 , 4 ' - b i s - ( 2 - a n i l i n o - 4 -  

( 1 - m e t h y l - 2 - h y d r o x y e t h y l a m i n o ) - s - t r i a z i n - 6 - y l a m i n o ) s t i l b e n e  
- 2 , 2 ' - d i s u l p h o n a t e   and  sodium  2 ( s t i l b y l - 4 ' ' - ( n a p h t h o - 1 ' , 2 '  

: 4 , 5 ) - 1 , 2 , 3 - t r i a z o l e - 2 ' ' - s u l p h o n a t e .  
An  a l k a l i   m e t a l ,   or  a l k a l i n e   e a r t h   m e t a l ,   s i l i c a t e  

can  a l s o   be  p r e s e n t .   The  a l k a l i   m e t a l   s i l i c a t e   p r e f e r a b l y  
is  used  in  an  amount  from  0.5%  to  10%  p r e f e r a b l y   from  3%  t o  
8%.  S u i t a b l e   s i l i c a t e   s o l i d s   have  a  mola r   r a t i o   of  S i 0 2 /  
a l k a l i   me t a l20   in  the  range   from  a b o u t   0.5  to  about   4 .0 ,   b u t  



much  more  p r e f e r a b l y   from  1.0  to  1.8,   e s p e c i a l l y   about   1 . 6 .  
The  a l k a l i   me ta l   s i l i c a t e s   s u i t a b l e   h e r e i n   can  be  c o m m e r c i a l  

p r e p a r a t i o n s   of  the  c o m b i n a t i o n   of  s i l i c o n   d i o x i d e   a n d  
a l k a l i   meta l   o x i d e ,   fused   t o g e t h e r   in  v a r y i n g   p r o p o r t i o n s .  

The  p r e s e n t   c o m p o s i t i o n s   a l so   c o n t a i n   a d d i t i o n a l   s u d s  

r e g u l a t i n g   componen t s   in  an  amount  of  from  about   0.05%  t o  
about   3%.  P r e f e r r e d   are  m i c r o c r y s t a l l i n e   waxes  hav ing   a 

m e l t i n g   p o i n t   in  the  range  from  3 5  C - 1 1 5  C   a n d  

s a p o n i f i c a t i o n   va lue   of  l e s s   than  100.  The  m i c r o c r y s t a l l i n e  
waxes  are  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  a r e  
w a t e r - d i s p e r s i b l e   in  the  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   waxes  having  a  m e l t i n g   p o i n t   f r o m  

about   65°C  to  100°C,  a  m o l e c u l a r   we igh t   in  the  r a n g e  
from  400 -1000 ;   and  a  p e n e t r a t i o n   va lue   of  at  l e a s t   6 ,  
measu red   at  77°C  by  ASTM-D1321.  S u i t a b l e   examples   of  t h e  
above  waxes  i n c l u d e   m i c r o c r y s t a l l i n e   and  o x i d i z e d   m i c r o -  

c r y s t a l l i n e   p e t r o l a t u m   waxes;   F i s c h e r - T r o p s c h   and  o x i d i z e d  

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 i n ;   montan  wax;  
beeswax ,   c a n d e l i l l a ;   and  c a r n a u b a   wax.  

The  g r a n u l a r   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   can  a l s o  

a d v a n t a g e o u s l y   c o n t a i n   a  pe roxy   b l e a c h i n g   component   in  a n  
amount  from  about   3%  to  about   40%  by  w e i g h t ,   p r e f e r a b l y   f r o m  

about   8%  to  about   33%  by  w e i g h t .   Examples  of  s u i t a b l e  

pe roxy   b l e a c h   componen t s   for  use  h e r e i n   i n c l u d e   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 ,   a n d  

more  g e n e r a l l y   a l l   i n o r g a n i c   and  o r g a n i c   peroxy   b l e a c h i n g  

a g e n t s   which  are  known  to  be  a d a p t e d   for  use  in  the  s u b j e c t  

c o m p o s i t i o n s .   The  c o m p o s i t i o n   can  a l so   a d v a n t a g e o u s l y  
i n c l u d e   a  b l e a c h   a c t i v a t o r   which  is  n o r m a l l y   an  o r g a n i c  

compound  c o n t a i n i n g   and  N - a c y l ,   or  an  0 - a c y l   ( p r e f e r a b l y  
a c e t y l )   g roup .   P r e f e r r e d   m a t e r i a l s   a r e  

N , N , N ' , N ' - t e t r a a c e t y l   e t h y l e n e   d i amine   and  N , N , N ' , N ' - t e t r a -  

a c e t y l g l y c o u r i l .   The  b l e a c h   a c t i v a t o r   is  p r e f e r a b l y   a d d e d  

at  a  l e v e l   from  0.5%  to  5%  by  we igh t   of  c o m p o s i t i o n .  



A  f u r t h e r   p r e f e r r e d   i n g r e d i e n t   of  the  i n s t a n t   c o m p o s i -  
t i o n s   is  from  abou t   0.01  to  about   4%,  e s p e c i a l l y   from  a b o u t  

0.1  to  about   1.0%  by  w e i g h t   of  a  p o l y p h o s p h o n i c   ac id   o r  
s a l t   t h e r e o f   which  is  found  to  p r o v i d e   b l e a c h a b l e   s t a i n  

d e t e r g e n c y   b e n e f i t s .  

E s p e c i a l l y   p r e f e r r e d   p o l y p h o s p h o n a t e s   have  t h e  
f o r m u l a : -  

w h e r e i n   each  R  is  CH2P03H2  or  a  w a t e r - s o l u b l e   s a l t   t h e r e o f  

and  n  is  from  0  to  2.  Examples   of  compounds  w i t h i n   t h i s  

c l a s s   are  a m i n o t r i - ( m e t h y l e n e p h o s p h o n i c   a c i d ) ,  

e t h y l e n e   d iamine   t e t r a  

( m e t h y l e n e p h o s p h o n i c   ac id )   and  d i e t h y l e n e   t r i a m i n e   p e n t a  
( m e t h y l e n e   p h o s p h o n i c   a c i d ) .   Of  t h e s e ,   e t h y l s n e   d i a m i n e  

t e t r a   ( m e t h y l e n e   p h o s p h o n i c   ac id)   is  p a r t i c u l a r l y  

p r e f e r r e d .  
A  f u r t h e r   o p t i o n a l   component   is  from  abou t   0.1%  t o  

abou t   3%,  e s p e c i a l l y   from  abou t   0.25%  to  about   1.5%  of  a 

p o l y m e r i c   m a t e r i a l   h a v i n g   a  m o l e c u l a r   w e i g h t   of  from  2000 

to  2 , 0 0 0 , 0 0 0   and  which  is  a  c o p o l y m e r   of  m a l e i c   ac id   o r  

a n h y d r i d e   and  a  p o l y m e r i s a b l e   monomer  s e l e c t e d   from  C1-C12 
a l k y l   v i n y l   e t h e r s ,   a c r y l i c   and  m e t h a c r y l i c   ac id   and  C1-C20 
e s t e r s   t h e r e o f ,   a l k e n e s   h a v i n g   from  2  to  12  c a r b o n a t o m s ,  

N - v i n y l   p y r r o l i d o n e   and  s t y r e n e .   Highly   p r e f e r r e d  

examples   of  such  c a r b o x y l a t e s   are  1:1  s t y r e n e / m a l e i c   a c i d  

c o p o l y m e r ,   d i - i s o b u t y l e n e / m a l e i c   ac id   copo lymer s   a n d  

methyl   v i n y l   e t h e r / m a l e i c   a c i d   c o p o l y m e r s .   Other   s u i t a b l e  

p o l y c a r b o x y l a t e s   are  p o l y - @ - h y d r o x y   a c r y l a t e s   and  l a c t o n e s  

t h e r e o f   as  d e s c r i b e d   in  B e l g i a n   P a t e n t   817,678  and  B . P .  

1 , 4 2 5 , 3 0 7 .  



When  used  in  c o m m e r c i a l   l a u n d r y   or  h o u s e h o l d   w a s h i n g  
m a c h i n e s ,   the  c o m p o s i t i o n s   of  the  i n v e n t i o n   are  used  a s  

aqueous   s o l u t i o n s   c o n t a i n i n g   from  abou t   100  to  about   3000 

p . p . m . ,   e s p e c i a l l y   from  abou t   500  to  about   1500  p . p . m .   o f  
s u r f a c t a n t .  

In  a  p r o c e s s   a s p e c t   of  the  i n v e n t i o n ,   t h e r e   is  p r o v i d e d  
a  method  of  making  the  d e t e r g e n t   c o m p o s i t i o n s   of  the  i n v e n t i o n  

c o m p r i s i n g   the  s t e p s   of  s p r a y - d r y i n g   a  c r u t c h e r   mix  

c o n t a i n i n g   the  a n i o n i c ,   c a t i o n i c   and  b u i l d e r   components   a n d  

s u b s e q u e n t l y   a b s o r b i n g   the  n o n i o n i c   s u r f a c t a n t   in  l i q u i d  
or  mo l t en   form  i n t o   the   s p r a y - d r i e d   g r a n u l e s .  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   can  a l so   be  p r o v i d e d  
in  the  form  of  two  or  more  component   p r o d u c t s ,   which  a r e  
e i t h e r   mixed  b e f o r e   use  or  added  s e p a r a t e l y   to  a  l a u n d r y  
s o l u t i o n   to  p r o v i d e   a  c o n c e n t r a t i o n   of  the  f o u r - c o m p o n e n t  
s u r f a c t a n t   sys tem  of  from  abou t   100  to  about   3000  p . p . m . ,  
e s p e c i a l l y   from  abou t   500  to  abou t   1500  p . p . m .   Each  

component   p r o d u c t   i n c l u d e s   one  or  more  of  the  a c t i v e  

i n g r e d i e n t s   of  the  s u r f a c t a n t   s y s t e m   and  a  m i x t u r e   of  t h e  

p r o d u c t s   in  p r e s c r i b e d   amounts   s h o u l d   have  the  r e q u i s i t e  

g r a n u l a r   form.  In  a  p r e f e r r e d   embod imen t ,   one  p r o d u c t  
is  f o r m u l a t e d   as  a  c o n v e n t i o n a l   a n i o n i c   or  n o n i o n i c  

d e t e r g e n t   c o m p o s i t i o n   s u i t a b l e   for   use  in  the  main  w a s h  

cyc l e   of  an  a u t o m a t i c   l a u n d r y   or  w a s h i n g   m a c h i n e ,   and  t h e  

o t h e r   is  f o r m u l a t e d   as  a  c a t i o n i c   c o n t a i n i n g   a d d i t i v e   o r  
b o o s t e r   p r o d u c t   fo r   use  s i m u l t a n e o u s l y   wi th   the  c o n v e n t i o n a l  

d e t e r g e n t   d u r i n g   the  main  wash.  In  a d d i t i o n   to  the  c a t i o n i c ,  
the  a d d i t i v e   p r o d u c t   w i l l   c o n t a i n   n o n i o n i c   a n d / o r   a n i o n i c  
s u r f a c t a n t   such  t h a t   the  t o t a l   c o m p o s i t i o n   formed  by  m i x i n g  
the  component   p r o d u c t s   in  s p e c i f i e d   amounts  has  the   r e q u i s i t e  
s u r f a c t a n t   components   and  l e v e l s   t h e r e o f .  

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

as  s p e c i a l   p r ewash   c o m p o s i t i o n s   d e s i g n e d   for   use  b e f o r e  

the  main  wash  s t a g e   of  the   c o n v e n t i o n a l   l a u n d e r i n g   c y c l e .  
Such  p rewash   c o m p o s i t i o n s   w i l l   n o r m a l l y   c o n s i s t   of  a 

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



In  the  Examples  which  f o l l o w ,   the  a b b r e v i a t i o n s   u s e d  

have  the  f o l l o w i n g   d e s i g n a t i o n s :  



EXAMPLES  1 - 5  
The  f o l l o w i n g   c o m p o s i t i o n s   are  p r e p a r e d   by  s p r a y -  

d r y i n g   an  aqueous   s l u r r y   of  the  i n g r e d i e n t s   e x c e p t   f o r  

the  D o b a n o l - d e r i v e d   n o n i o n i c   s u r f a c t a n t s   which  is  s p r a y e d  

onto  the  s p r a y - d r i e d   g r a n u l e s ,   and  the  sodium  p e r b o r a t e ,  

TAED  and  enzyme  which  a re  dry   mixed  i n t o   the  c o m p o s i t i o n .  



These  p r o d u c t s   p r o v i d e   enhanced   o i l   and  g r e a s e   s t a i n -  

removal   p e r f o r m a n c e   and  improved   foam  c o n t r o l   c h a r a c t e r i s t i c s  
w i t h o u t   d e t r i m e n t   to  p a r t i c u l a t e   c lay   s o i l   d e t e r g e n c y ,  
w h i t e n e s s   m a i n t e n a n c e   and  f l u o r e s c e r   b r i g h t e n i n g   c h a r a c -  
t e r i s t i c s   on  both   n a t u r a l   and  man-made  f a b r i c s   at  b o t h  

high  and  low  wash  t e m p e r a t u r e s .  
P r o d u c t s   w i th   e n h a n c e d   p e r f o r m a n c e   are  a l so   o b t a i n e d  

when  the  sodium  a l k y l   b e n z e n e   s u l p h o n a t e   is  r e p l a c e d   b y  

C10-C22  o l e f i n e   s u l p h o n a t e s ,   C10-C20  p a r a f f i n   s u l p h o n a t e s ,  
and  C10-C20  a l k y l   e t h e r   s u l p h a t e s .  

The  l a u r y l   or  m y r i s t y l   t r i m e t h y l   ammonium  c h l o r i d e  

in  the  above  examples   can  be  r e p l a c e d   by  l a u r y l   or  m y r i s t y l -  

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

c h l o r i d e ,   d i o c t y l   d i m e t h y l   ammonium  b romide ,   c o c o n u t   a l k y l  
b e n z y l   d i m e t h y l   ammonium  c h l o r i d e ,   C12  a l k y l b e n z y l   d i m e t h y l  
e t h y l   ammonium  c h l o r i d e ,   C12  a l k y l b e n z y l   t r i m e t h y l   ammonium 
c h l o r i d e   or  one  of  the  f o l l o w i n g   compounds  



EXAMPLES  6 - 1 0  

The  f o l l o w i n g   c o m p o s i t o n s   are  p r e p a r e d   us ing  t h e  

p r o c e s s   of  Examples  1  to  5 .  

Under  m u l t i - w a s h - r i n s e - w e a r   c o n d i t i o n s ,   t h e s e   p r o d u c t s  
p r o v i d e   enhanced   o i l   and  g r e a s e   s t a i n - r e m o v a l   p e r f o r m a n c e  
w i t h o u t   d e t r i m e n t   to  p a r t i c u l a t e   c l ay   s o i l   d e t e r g e n c y ,  
w h i t e n e s s   m a i n t e n a n c e   and  f l u o r e s c e r   b r i g h t e n i n g   c h a r a c -  

t e r i s t i c s   on  both  n a t u r a l   and  man-made  f a b r i c s   at  both  h i g h  
and  low  wash  t e m p e r a t u r e s .  



1.  A  g r a n u l a r   d e t e r g e n t   c o m p o s i t i o n   c h a r a c t e r i z e d   b y : -  

(a)  from  2%  to  30%  of  a  s u r f a c t a n t   sys tem  c o m p r i s i n g :  
(i)  a n i o n i c   s u r f a c t a n t ,  

( i i )   a l k o x y l a t e d   n o n i o n i c   s u r f a c t a n t ,   and  

( i i i )   up  to  2%  of  w a t e r - s o l u b l e   mono  C8-C16 
a l k y l ,   a l k e n y l   or  a l k a r y l   q u a t e r n a r y  
ammonium  c a t i o n i c   s u r f a c t a n t ,  

w h e r e i n   the  we igh t   r a t i o   of  a n i o n i c  
s u r f a c t a n t : c a t i o n i c   s u r f a c t a n t   is  from  5 .1 :1   t o  
50:1  and  the  we igh t   r a t i o   of  a n i o n i c  
s u r f a c t a n t : n o n i o n i c   s u r f a c t a n t   is  from  5 .9 :1   t o  

1:3,   and  

(b)  at  l e a s t   10%  of  d e t e r g e n c y   b u i l d e r .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  1  c h a r a c t e r i z e d   i n  
t h a t   the  a n i o n i c   s u r f a c t a n t   c o m p r i s e s   a  s u l f a t e   or  s u l f o n a t e  
s u r f a c t a n t   or  a  m i x t u r e   t h e r e o f   with  f a t t y   acid   soap  in  a 
we igh t   r a t i o   of  at  l e a s t   1 : 1 .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  1  or  2  c h a r a c t e r i z e d  
in  t h a t   the  a n i o n i c   s u r f a c t a n t   c o m p r i s e s   a  m i x t u r e   o f  
s u l f o n a t e   and  s u l f a t e   s u r f a c t a n t s   in  a  we igh t   r a t i o   of  f r o m  
1:1  to  5 :1 ,   p r e f e r a b l y   from  1 . 5 : 1   to  4 : 1 .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claims  2  or  3  c h a r a c t e r i z e d  
in  t h a t   the  s u l f a t e   or  s u l f o n a t e   a n i o n i c   s u r f a c t a n t   has  a 

C10-C20  a l k y l   or  a l k a r y l   group  and  the  soap  is  a 
w a t e r - s o l u b l e   s a l t   of  a  C16-C22  f a t t y   a c i d ,   the  w e i g h t  
r a t i o   of  s u l f a t e   or  s u l f o n a t e   s u r f a c t a n t   to  soap  l y i n g   i n  

the  range   from  5:4  to  1 0 : 1 .  



5.  A  e s m p o s i t i o n   a c c o r d i n g   to  any  of  Claims  1  to  4 
c h a r a c t e r i z e d   in  t h a t   the  c a t i o n i c   s u r f a c t a n t   c o m p r i s e s   f r o m  
1  to  4  q u a t e r n a r y   ammonium  groups   of  which  no  more  than  one  
has  the  g e n e r a l   f o r m u l a  

whe re in   R   is  a  h y d r o p h o b i c   a l k y l ,   a l k e n y l   or  a l k a r y l  

group  t o t a l l i n g   from  8  to  16  ca rbon   atoms  o p t i o n a l l y   l i n k e d  

to  the  q u a t e r n a r y   n i t r o g e n   via  e t h e r ,   a l k o x y ,   e s t e r   or  a m i d e  

g r o u p s ,   and  each  R2  is  an  a l k y l   group  c o n t a i n i n g   from  1  t o  
4  ca rbon   atoms  or  a  b e n z y l   group  with  no  more  than  one  R2 

in  a  m o l e c u l e   be ing   b e n z y l .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  5  c h a r a c t e r i z e d   i n  
t h a t   the  c a t i o n i c   s u r f a c t a n t   has  the  g e n e r a l   f o r m u l a : -  

w h e r e i n   R1 is  s e l e c t e d   from  C8-C16  a l k y l ,   a l k e n y l   and  

a l k a r y l   g r o u p s ;   R2  is  s e l e c t e d   from  Cl-4  a l k y l   a n d  

benzy l   g r o u p s ;   and  Z  is  an  an ion   in  number  to  g i v e  
e l e c t r i c a l   n e u t r a l i t y .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  Claims  1  to  5 
c h a r a c t e r i z e d   in  t h a t   the  c a t i o n i c   s u r f a c t a n t   is  a 
w a t e r - s o l u b l e   mono  C10-C14  a l k y l ,   a l k e n y l   or  a l k a r y l  

q u a t e r n a r y   ammonium  s u r f a c t a n t .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  Claims  1  to  7 

c h a r a c t e r i z e d   in  t h a t   the  n o n i o n i c   s u r f a c t a n t   has  t h e  

g e n e r a l   f o r m u l a   RO(CH2CH2O)nH  whe re in   R  is  b r a n c h e d   o r  
u n b r a n c h e d   C9-C15  a l k y l   and  n,  the   a v e r a g e   d e g r e e   o f  

e t h o x y l a t i o n ,   is  from  3  to  9 .  



9.  A  c o m p o s t i o n   a c c o r d i n g   to  any  of  Claims  1  to  8 
c h a r a c t e r i z e d   in  t h a t   the  we igh t   r a t i o   of  a n i o n i c   s u r f a c t a n t  
to  c a t i o n i c   s u r f a c t a n t   is  from  6:1  to  20:1 ,   the  we igh t   r a t i o  
of  a n i o n i c   s u r f a c t a n t   to  n o n i o n i c   s u r f a c t a n t   is  from  4:1  t o  
1:1  and  the  s u r f a c t a n t   sys tem  c o m p r i s e s   from  4%  to  20%  o f  
the  d e t e r g e n t   c o m p o s i t i o n .  

10.  A  c o m p o s i t i o n s   a c c o r d i n g   to  any  of  Claims  1  to  9 
c h a r a c t e r i z e d   in  t h a t   i t   a d d i t i o n a l l y   c o m p r i s e s   from  3%  t o  
40%  of  pe roxy   b l e a c h   and  from  0.5%  to  5%  of  an  o r g a n i c  
p e r o x y a c i d   b l e a c h   p r e c u r s o r .  
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