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The  i n s t a n t   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  

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

p r o v i d e s   s u p e r i o r   c l e a n i n g   of  body  s o i l s .  

The re   has  been  a  c o n t i n u i n g   need  fo r   i m p r o v i n g   t h e  

p e r f o r m a n c e   of  d e t e r g 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 e s e  

f o r m u l a t e d   w i t h   low  and  no  l e v e l s   of  d e t e r g e n c y   b u i l d e r s   o r  

b u i l t   w i t h   r e l a t i v e l y   i n e f f e c t i v e   d e t e r g e n c y   b u i l d e r s .  

I t   has  been  known  t h a t   a l k y l   p o l y e t h o x y l a t e   s u l f a t e s  

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

and  t h a t   m i x t u r e s   of  t h o s e   a l k y l   p o l y e t h e r   s u l f a t e s   w i t h  

l i n e a r   a l k y l   b e n z e n e   s u l f o n a t e s   can  g ive   i m p r o v e d   p e r f o r m -  

a n c e .  
I t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   to  i m p r o v e   t h e  

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

m i x t u r e   c o n s i s t i n g   e s s e n t i a l l y   of  w a t e r   s o l u b l e   l i n e a r   a l k y l  

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

The  i n s t a n t   d e t e r g e n t   c o m p o s i t i o n s   a re   c h a r a c t e r i z e d   b y  

c o n t a i n i n g   from  abou t   5%  to  abou t   50%  of  a  s u r f a c t a n t  

m i x t u r e   c o n s i s t i n g   e s s e n t i a l l y   o f :  

(a)  a  w a t e r   s o l u b l e   Cl3  a v e r a g e   l i n e a r   a l k y l  
b e n z e n e   s u l f o n a t e   a n d  

(b)  a  w a t e r   s o l u b l e   s u l f a t e d   r e a c t i o n   p r o d u c t   of  o n e  
mole  of  an  a l c o h o l   c o n t a i n i n g   from  abou t   14  t o  

a b o u t   15  c a r b o n   atoms  and  a b o u t   1  mole  of  e t h y l e n e  
o x i d e   per   mole  of  f a t t y   a l c o h o l ,   the   r a t i o   of  (b)  



to  (a)  b e i n g   from  abou t   1:1  to  a b o u t   5 :1 ,   p r e f -  

e r a b l y   from  a b o u t   2:1  to  a b o u t   4 :1 .   The  r e m a i n d e r  

of  t he   c o m p o s i t i o n   c o m p r i s e s   no rma l   d e t e r g e n t  

i n g r e d i e n t s   i n c l u d i n g   d e t e r g e n c y   b u i l d e r s ,   d e t e r -  

g e n t   a d d i t i v e s ,   f i l l e r ,   e t c .   The  pH  of  the  w a s h  

s o l u t i o n   is  p r e f e r a b l y   from  a b o u t   9.2  to  a b o u t   1 0 ,  
more  p r e f e r a b l y   from  a b o u t  9 . 7   to  a b o u t   9 . 9 .  

D e t a i l e d   D e s c r i p t i o n   o f  t h e  I n v e n t i o n  

The  A l k y l   Ber izene   S u l f o n a t e  

I t   has  s u r p r i s i n g l y   been  found  t h a t   t h e   l i n e a r   a l k y l  
b e n z e n e   s u l f o n a t e   of  t h i s   i n v e n t i o n   must   have   an  a v e r a g e   o f  

a b o u t   13  c a r b o n  a t o m s .   T y p i c a l l y   the   r a n g e   of  c h a i n   l e n g t h s  
is   from  a b o u t   1 0  t o   abou t   16  w i t h   on ly   v e r y   m ino r   a m o u n t s  

t h a t   a re   l o n g e r   or  s h o r t e r .   S i m i l a r   a l k y l   b e n z e n e   s u l f o -  

n a t e s   c o n t a i n i n g   an  a v e r a g e   of  a b o u t   12  c a r b o n   atoms  do  n o t  

g i v e   the   s u p e r i o r   r e s u l t s   o b t a i n e d .   The  c a t i o n   is   n o r m a l l y  
sod ium.   However ,   in  some  c i r c u m s t a n c e s ,   p o t a s s i u m ,   ammon- 
ium,  m o n o - ,  e t h a n o l   ammonium,  d i e t h a n o l   ammonium,  t r i e t h a n o l  

ammonium,  m o r t h i n i u m ,   magnes ium  and  c a l c i u m   c a t i o n s   can  b e  
u s e d .   The  t e rm  " l i n e a r " ,   as  used   h e r e i n ,   i n c l u d e s   m i n o r  

amounts   of  b r a n c h i n g .  
The  S u l - f a t e   - o f  t h e   P o l y e t o x y l a t e d   A l c o h o l  

The  f a t t y   a l c o h o l   u t i l i z e d   in  f o r m i n g   t h i s   s u r f a c t a n t  
i s   e s s e n t i a l l y   l i n e a r ,   bu t   can  c o n t a i n   some  m e t h y l   b r a n c h -  

i ng .   The  a l c o h o l   is  e s s e n t i a l l y   s a t u r a t e d .   T h e  d e g r e e   o f  

e t h o x y l a t i o n   is   c o n s i d e r e d   e s s e n t i a l .   For  e x a m p l e ,   i f   t h e  

d e g r e e   of  e t h o x y l a t i o n   is   g r e a t e r   t han   a b o u t   2  t hen   t h e  

p e r f o r m a n c e   of  t he   c o m p o s i t i o n   c o n t a i n i n g   the   s u r f a c t a n t  

s y s t e m   is   r e d u c e d   u n a c c e p t a b l y .   The  d e g r e e   of  e t h o x y l a t i o n  
w i l l ,   of  c o u r s e ,   v a r y   bu t   s h o u l d   n o t  b e  b e l o w   a b o u t   1  n o r  
above  a b o u t   20,  p r e f e r a b l y   from  abou t   .7  to  abou t   1 .5 ,   m o s t  

p r e f e r a b l y   a b o u t   1 . 1 .   The  same  c a t i o n s   t h a t   a re   used  w i t h  
the   a l k y l   b e n z e n e   s u l f o n a t e   can  be  used   w i t h   the   s u l f a t e d  
a l c o h o l   p o l y e t h o x y l a t e .  

The  amount  of  the   s u r f a c t a n t   m i x t u r e   in  the   c o m p o s i t i o n .  
w i l l   n o r m a l l y   v a r y   from  abou t   5%  to  a b o u t   50%,  p r e f e r a b l y  
from  a b o u t   15%  to  abou t   20%,  most   p r e f e r a b l y   from  abou t   16% 
to  a b o u t   18%  and  even  more  p r e f e r a b l y   16.6%  to  17.5%.  As 
s e t   f o r t h   h e r e i n b e f o r e ,   the   r a t i o   of  the   s u l f a t e d   a l c o h o l  



p o l y e t h o x y l a t e   to  the   a l k y l   b e n z e n e   s u l f o n a t e   s h o u l d   be  f r o m  

a b o u t  1 : 1   to  a b o u t   5:1  and  p r e f e r a b l y   from  abou t   2:1  t o  

a b o u t   4 :1 .   If   p o s s i b l e ,   one  s h o u l d   o p e r a t e   at   a  r a t i o   n o  

h i g h e r   t han   a b o u t   4:1  s i n c e   h i g h e r   r a t i o s   show  no  i m p r o v e -  

ment  and  i t   is   g e n e r a l l y   l e s s   c o s t l y   to  use  as  much  a s  

p o s s i b l e   of  the   C13  l i n e a r   b e n z e n e   s u l f o n a t e .  

I t   has  been  found  t h a t   the   o v e r a l l   p e r f o r m a n c 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   r e q u i r e s   the   p r e s e n c e   of  bo th   s u r -  

f a c t a n t s .   The  s u l f a t e d   a l c o h o l   p o l y e t h o x y l a t e   is  e s s e n t i a l  

f o r   good  c o o l   w a t e r   w a s h i n g   p e r f o r m a n c e   and  f o r  g o o d   p e r -  
f o r m a n c e   in  u n d e r b u i l t   s i t u a t i o n s .   However ,   i t   has  b e e n  

found   t h a t   i t   is   a l s o   r e q u i r e d   to  have  a  r e a s o n a b l e   a m o u n t  

of  C13  l i n e a r   a l k y l   b e n z e n e   s u l f o n a t e   fo r   o p t i m u m  p e r f o r m -  

ance   and  f o r   c l e a n i n g   a  l a r g e r   r a n g e   of  s o i l s .   N e i t h e r  

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

m i x t u r e   even  when  used   at  a  h i g h e r   l e v e l   e q u a l   to  t h e  
m i x t u r e ' s   t o t a l .  

A d d i t i o n a l  C o m p o n e n t 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   may  a l s o  

c o n t a i n   a d d i t i o n a l   i n g r e d i e n t s  g e n e r a l l y   found  in  l a u n d r y  

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

l i s h e d   l e v e l s .  

The  c o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n   may  c o n t a i n  

up  to  a b o u t   15%,  p r e f e r a b l y   up  to  a b o u t   5%,  and  most  p r e f -  
e r a b l y   from  a b o u t   0.1%  to  2%,  of  a  suds  s u p p r e s s o r   c o m p o -  
n e n t .   T y p i c a l   suds  s u p p r e s s o r s   i n c l u d e   l o n g  c h a i n   f a t t y  
a c i d s ,   such  as  t h o s e   d e s c r i b e d   in  U.S.  P a t e n t   2 , 9 5 4 , 3 4 7 ,  
i s s u e d   S e p t e m b e r   27,  1 9 6 0 ,  t o   St .   John ,   and  c o m b i n a t i o n s   o f  
c e r t a i n   n o n i o n i c s   t h e r e w i t h ,   as  d i s c l o s e d   in   U.S.  P a t e n t  

2 , 9 5 4 , 3 4 8 ,   i s s u e d   S e p t e m b e r   27,  1960,  to  Schwoeppe ,   b o t h  
d i s c l o s u r e s   b e i n g   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 .   O t h e r  

suds   s u p p r e s s o r   c o m p o n e n t s   u s e f u l   in  t he   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   i n c l u d e ,   bu t   a re   no t   l i m i t e d  t o ,   t h o s e  
d e s c r i b e d   b e l o w .  

P r e f e r r e d   s i l i c o n e   suds   s u p p r e s s i n g   a d d i t i v e s   a r e  
d e s c r i b e d   in  U.S.  P a t e n t   3 , 9 3 3 , 6 7 2 ,   i s s u e d   J a n u a r y   20,  1 9 7 6 ,  
B a r t o l o t t a   e t   a l ,   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 e  
s i l i c o n e   m a t e r i a l   can  be  r e p r e s e n t e d   by  a l k y l a t e d   p o l y s i l -  

oxane   m a t e r i a l s   such  as  s i l i c a   a e r o g e l s   and  x e r o g e l s   a n d  



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

can  be  d e s c r i b e d   as  a  s i l o x a n e   h a v i n g   the   f o r m u l a :  

w h e r e i n   x  is  from  abou t   20  to  abou t   2 , 0 0 0 ,   and  R and  R'  a r e  

each   a l k y l   o r . a r y l   g r o u p s ,   e s p e c i a l l y   m e t h y l ,   e t h y l ,   p r o p y l ,  

b u t y l   and  p h e n y l .   The  p o l y d i m e t h y l s i l o x a n e s   (R  and  R'  a r e  

m e t h y l )   h a v i n g   a  m o l e c u l a r   w e i g h t   w i t h i n   t he   r a n g e   of  f r o m  

a b o u t   200  to  a b o u t   2 0 0 , 0 0 0 ,   and  h i g h e r ,   a re   a l l   u s e f u l   a s  
suds  c o n t r o l l i n g   a g e n t s .   A d d i t i o n a l   s u i t a b l e   s i l i c o n e  

m a t e r i a l s   w h e r e i n   the   s i d e   c h a i n  g r o u p s  R  a n d   R'  a re   a l k y l ,  

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

u s e f u l   suds  c o n t r o l l i n g   p r o p e r t i e s .   Examples   of  the   l i k e  

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

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

u s e f u l  s i l i c o n e   suds  c o n t r o l l i n g   a g e n t s   can  be  r e p r e s e n t e d  

by  a  m i x t u r e   of  a n  a l k y l a t e d   s i l o x a n e ,   as  r e f e r r e d   t o  

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

by  a f f i x i n g   the   s i l i c o n e   to  the   s u r f a c e   of  t he   s o l i d   s i l i c a .  

A  p r e f e r r e d   s i l i c o n e   suds  c o n t r o l l i n g   a g e n t   is  r e p r e s e n t e d  

by  a  h y d r o p h o b i c   s i l a n a t e d   (most  p r e f e r a b l y   t r i m e t h y l s i l -  

a n a t e d )   s i l i c a ,   h a v i n g   a  p a r t i c l e   s i z e   in  t h e   r a n g e  f r o m  
a b o u t   10  m i l l i m i c r o n s   to  20  m i l l i m i c r o n s   and  a  s p e c i f i c  
s u r f a c e   a r e a   above  abou t   50  m2/gm. ,   i n t i m a t e l y   admixed  w i t h  

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

r a n g e   from  abou t   500  to  a b o u t   2 0 0 , 0 0 0 ,   at  a  w e i g h t   r a t i o   o f  
s i l i c o n e   to  s i l a n a t e d   s i l i c a   of  from  a b o u t   19:1   to  a b o u t  

1 :2 .   The  s i l i c o n e   suds  s u p p r e s s i n g   a g e n t   i s   a d v a n t a g e o u s l y  
r e l e a s a b l y   i n c o r p o r a t e d   in  a  w a t e r - s o l u b l e   or  w a t e r - d i s p e r -  
s i b l e ,   s u b s t a n t i a l l y   n o n - s u r f a c e - a c t i v e   d e t e r g e n t - i m p e r m -  
e a b l e   c a r r i e r .  

P a r t i c u l a r l y   u s e f u l   suds  s u p p r e s s o r s   a r e   the   s e l f -  

e m u l s i f y i n g   s i l i c o n e   suds  s u p p r e s s o r s ,   d e s c r i b e d   in  German 
P a t e n t   A p p l i c a t i o n   DOS  26  46  057,  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 .  



An  example   of  such  a  compound  is  DB-544,  c o m m e r c i a l l y  

a v a i l a b l e   from  D o w . C o r n i n g ,   which  c o n t a i n s   a  s i l o x a n e /  

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

r e s i n .  

M i c r o c r y s t a l l i n e   waxes  h a v i n g   a  m e l t i n g   p o i n t   in  t h e  

r a n g e   from  3 5 ° C - l l 5 ° C   and  a  s a p o n i f i c a t i o n   v a l u e   of  l e s s  

t han   100  r e p r e s e n t   a d d i t i o n a l   e x a m p l e s   of  a  p r e f e r r e d   s u d s  

r e g u l a t i n g   componen t   f o r   use  in  the  s u b j e c t   c o m p o s i t i o n s ,  
and  a re   d e s c r i b e d   in  d e t a i l   in  U.S.  P a t e n t   4 , 0 5 6 , 4 8 1 ,   T a t e ,  
i s s u e d   November  1,  1977,  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 .  

The  m i c r o c r y s t a l l i n e   waxes  a re   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 ,   bu t   a re   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  have  a  
m e l t i n g   p o i n t   from  a b o u t   65°C  to  100°C,  a  m o l e c u l a r   w e i g h t  
in  the   r a n g e   from  4 0 0 - 1 , 0 0 0 ;   and  a  p e n e t r a t i o n   v a l u e   of  a t  

l e a s t  6 ,   m e a s u r e d   at   77°F  by  ASTM-D1321.  S u i t a b l e   e x a m p l e s  
of  the   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   a n d  
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 ;   m o n t a n  

wax;  bee swax ;   c a n d e l i l l a ;   and  c a r n a u b a   w a x .  
A l k y l   p h o s p h a t e   e s t e r s   r e p r e s e n t   an  a d d i t i o n a l   p r e -  

f e r r e d   suds  s u p p r e s s a n t   f o r   use  h e r e i n .   These   p r e f e r r e d  

p h o s p h a t e   e s t e r s   a re   p r e d o m i n a n t l y   m o n o s t e a r y l   p h o s p h a t e  
wh ich ,   in  a d d i t i o n   t h e r e t o ,   can  c o n t a i n   d i -   and  t r i s t e a r y l  
p h o s p h a t e s ;   and  m o n o o l e y l   p h o s p h a t e s ,   which   c a n  c o n t a i n   d i -  
and  t r i o l e y l . p h o s p h a t e s .  

The  a l k y l   p h o s p h a t e   e s t e r s   f r e q u e n t l y   c o n t a i n   some 
t r i a l k y l   p h o s p h a t e .   A c c o r d i n g l y ,   a  p r e f e r r e d   p h o s p h a t e  
e s t e r   can  c o n t a i n ,   i n  a d d i t i o n  t o   the   m o n o a l k y l   e s t e r ,   e . g .  
m o n o s t e a r y l   p h o s p h a t e ,   up  to  50  mole  p e r c e n t   of  d i a l k y l  
p h o s p h a t e   and  up  to  abou t   5  mole  p e r c e n t   of  t r i a l k y l   p h o s -  
p h a t e .  

The  d e t e r g e n t   c o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n   may 
a l s o   i n c l u d e   from  a b o u t   1  to  a b o u t   95%,  p r e f e r a b l y   l e s s   t h a n  
a b o u t   60%,  a l t h o u g h   l e v e l s   of  from  a b o u t   20%  to  abou t   75% 



are   common,  of  e l e c t r o l y t e   c o m p o n e n t s ,   such   as  c o n v e n t i o n a l  

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

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

m a i n t a i n  p H   of  t he   c l e a n i n g   s o l u t i o n   in  t he   r a n g e   of  f r o m  

a b o u t   7  to  a b o u t  1 2 ,   p r e f e r a b l y   from  a b o u t   8  to  a b o u t   11  a n d  

to  p r o v i d e   a  s o u r c e   of  i o n i c   s t r e n g t h .  

I t   has  s u r p r i s i n g l y   been  found  t h a t   s u p e r i o r   p r o d u c t s  

s h o u l d   have  a  pH  in  the   wash  s o l u t i o n   ( i . e . ,   at   a  c o n c e n -  

t r a t i o n   of  a b o u t   0.12%  by  w e i g h t   of  the   t o t a l   d e t e r g e n t  

c o m p o s i t i o n   in  w a t e r )   of  from  abou t   9  to  a b o u t   10,  p r e f -  

e r a b l y   from  a b o u t   9.7  to  abou t   9 .9 .   Above  10,  p e r f o r m a n c e   i s  

lower   and,   in  the  view  of  some  p e o p l e ,   t h e  r i s k s   from  a l k a l i n i t y  

i n c r e a s e   s u b s t a n t i a l l y .   At  lower   p H ' s ,   performance  drops  off  r a p i d l y .  

S u i t a b l e   d e t e r g e n t   b u i l d e r   s a l t s   u s e f u l   h e r e i n   can  b e  

of  t he   p o l y v a l e n t   i n o r g a n i c   or  p o l y v a l e n t   o r g a n i c   t y p e ,   o r  

m i x t u r e s   of  t h e s e  v a r i e t i e s .   N o n l i m i t i n g   e x a m p l e s   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   a l k a l i n e   d e t e r g e n t   b u i l d e r  

s a l t s   i n c l u d e :   a l k a l i   m e 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 ,   and  s u l -  

f a t e s .   S p e c i f i c   e x a m p l e s   of  such  s a l t s   i n c l u d e   sodium  a n d  

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  
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   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 n c l u d e :   (1)  w a t e r - s o l u b l e   a m i n o p o l y a c e t a t e s ,  
fo r   e x a m p l e ,   sodium  a n d  p o t a s s i u m   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 ,   n i t r i l o t r i a c e t a t e ,   and  N - ( 2 - h y d r o x y e t h y l ) n i t r i l o -  
t r 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  p h y t i c   a c i d ,   f o r   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 ;   a n d  

(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 - 1 - 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 ;   sod ium,   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 .  
A d d i t i o n a l   o r g a n i c   b u i l d e r   s a l t s   u s e f u l   h e r e i n   i n c l u d e  

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.  P a t e n t  
3 , 3 6 4 , 1 0 3 ,   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 ,   i n c l u d i n g   t h e  
w a t e r - s o l u b l e   a l k a l i   s a l t s   of  m e l l i t i c   a c i d .   The  w a t e r -  



s o l u b l e   s a l t s   of  p o l y c a r b o x y l a t e   p o l y m e r s   and  c o p o l y m e r s ,  

such  as  t h o s e   d e s c r i b e d   in  U.S.  P a t e n t   3 , 3 0 8 , 0 6 7 ,   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 ,   and  p o l y a c e t a l s   a re   a l s o  

s u i t a b l e   as  b u i l d e r s   h e r e i n .  

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   a re   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   b y  

r e f e r e n c e .   This   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   t h e  

f o r m u l a   Na  ( A l O 2 )   ( S i O  )   yXH2O,   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,  t he   m o l a r   r a t i o   of  z  to   y  is  in  t h e  

r a n g e   of  from  1 . 0 : 1   to  a b o u t   0 . 5 : 1 ,   and  X  is   an  i n t e g e r   f r o m  

abou t   15  to  abou t   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   i o n  e x c h a n g e   c a p a c i t y   of  at   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   ion  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 /   gram.  A  p r e f e r r e d   m a t e r i a l  

i s  N a 1 2 ( S i O 2 ·  A lO2)  12  27H2O.  
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   may  b e  

used  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   755 ,038   and  c o n s i s t s   of  a  t e r n a r y   m i x t u r e   o f  
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 ,   a n d  

t r i s o d i u m   e t h a n e - l - h y d r o x y - l , l - d i p h o s p h o n a t e .  
O t h e r   p r e f e r r e d   b u i l d e r   m a t e r i a l s   which   may  be  used  i n  

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   i n c l u d e   a l k a l i  

m e t a l   c a r b o x y m e t h y l   t a r t r o n a t e s ,   c o m m e r c i a l l y   a v a i l a b l e   a t  
a b o u t   76%  a c t i v e   t o g e t h e r   w i t h   a b o u t   7%  d i t a r t r o n a t e ,   a b o u t  

3%  d i g l y c o l a t e ,   abou t   6%  sodium  c a r b o n a t e ,   and  abou t   8% 

w a t e r ;   and  a n h y d r o u s   sodium  c a r b o x y m e t h y l   s u c c i n a t e ,   c o m -  
m e r c i a l l y   a v a i l a b l e   at   a b o u t   76%  a c t i v e   t o g e t h e r   w i th   a b o u t  
22.6%  w a t e r ,   and  a  m i x t u r e   of  o t h e r   o r g a n i c   m a t e r i a l s ,   s u c h  

as  c a r b o n a t e s .  
In  a d d i t i o n   to  the   e s s e n t i a l   s u r f a c t a n t   m i x t u r e   d i s -  

c u s s e d   above ,   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   may  a d d i t i o n a l l y   c o n t a i n   up  to  a b o u t   30%,  p r e f e r -  
ab ly   from  abou t   1  to  a b o u t   10%,  of  o t h e r   a n i o n i c   s u r f a c -  

t a n t s ,   z w i t t e r i o n i c   s u r f a c t a n t s ,   or  m i x t u r e s  o f   such  s u r -  
f a c t a n t s .   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   are   t h o s e  



which   do  no t   c o n t a i n   o t h e r   s u r f a c t a n t s   in  an  amount   w h i c h  

e x c e e d s   a b o u t   25  m o l a r   p e r c e n t   of  the   s u r f a c t a n t   m i x t u r e .  

S u r f a c t a n t s   of  t h e s e   t y p e s   u s e f u l   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   a re   l i s t e d   in  U.S.  P a t e n t   3 , 7 1 7 , 6 3 0 ,  

Boo th ,   i s s u e d   F e b r u a r y   20,  1973,  and  U.S.  P a t e n t   3 , 3 3 2 , 8 8 0 ,  

K e s s l e r   e t   a l ,   i s s u e d   J u l y   27,  1967,  bo th   of  wh ich   a r e  

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 .   S p e c i f i c   n o n l i m i t i n g  

e x a m p l e s   of  s u r f a c t a n t s   s u i t a b l e   for   use  in  the   i n s t a n t  

c o m p o s i t i o n s   a re   as  f o l l o w s :  

W a t e r - s o l u b l e   s a l t s   of  the   h i g h e r   f a t t y   a c i d s ,   i . e . ,  

" s o a p s " ,   a re   u s e f u l  a s   an  a n i o n i c   s u r f a c t a n t   h e r e i n .   T h i s  

c l a s s   of  s u r f a c t a n t s   i n c l u d e s   o r d i n a r y   a l k a l i   m e t a l   s o a p s  
such  as  sod ium,   p o t a s s i u m ,   ammonium,  and  a l k a n 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   from  a b o u t   8  t o  a b o u t  

24  c a r b o n   a t o m s  a n d   p r e f e r a b l y   from  abou t   10  to  a b o u t   20  

c a r b o n   a toms .   Soaps  c a n  b e   made  by   d i r e c t   s a p o n i f i c a t i o n   o f  

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  f r e e   f a t t y   a c i d s .  

P a r t i c u l a r l y   u s e f u l   a re   the   sodium  and  p o t a s s i u m   s a l t s   o f  

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  c o c o n u t   o i l   a n d  

t a l l o w ,   i . e . ,   sodium  or  p o t a s s i u m   t a l l o w   and  c o c o n u t   s o a p s .  
A n o t h e r   c l a s s   of  a n i o n i c   s u r f a c t a n t   i n c l u d e s   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   the   a l k a l i   m e t a l ,   ammonium  a n d  

a l k a n 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  
h a v i n g   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   g roup   c o n t a i n -  

ing  from  a b o u t   8  to  a b o u t   22  c a r b o n   atoms  and  a  s u l f o n i c  
a c i d   or  s u l f u r i c   a c i d   e s t e r   g roup .   ( I n c l u d e d   in  the   t e r m  

" a l k y l "   i s   t he   a l k y l   p o r t i o n   of  acy l   g r o u p s . )   Examples   o f  
t h i s   g roup   of  s y n t h e t i c   s u r f a c t a n t s   which  can  be  used   in  t h e  

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

h i g h e r   a l c o h o l s ( C 8 - C 1 8   c a r b o n   atoms)  p r o d u c e d   by  r e d u c i n g  

t h e  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  a n d  

p o t a s s i u m   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 l k y l   g r o u p  
c o n t a i n s   from  a b o u t   9  to  a b o u t   15  c a r b o n   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 s ,   e . g . ,   t h o s e   of  t h e  

type   d e s c r i b e d   in  U.S.  P a t e n t s   2 , 2 2 0 , 0 9 9   and  2 , 4 7 7 , 3 8 3 ,  
i n c o r p o r a t e d   i n   by  r e f e r e n c e .  

O t h e r   a n i o n i c   s u r f a c t a n t   compounds  u s e f u l   h e r e i n  

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

t a l l o w   and  c o c o n u t   o i l ;   sodium  c o c o n u t   o i l   f a t t y   a c i d  

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

s u l f a t e   c o n t a i n i n g   a b o u t   1  t o  a b o u t   10  u n i t s   of  e t h y l e n e  

o x i d e   per   m o l e c u l e   and  w h e r e i n   the   a l k y l   g r o u p s   c o n t a i n   f r o m  

abou t   8  to  a b o u t   12  c a r b o n   a t o m s .  

The  a l k a l i n e   e a r t h   m e t a l   s a l t s   of  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   are   u s e f u l   in  the   p r e s e n t   i n v e n t i o n .   I n  

p a r t i c u l a r ,   the   magnes ium  s a l t s   of  l i n e a r   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 l k y l   g roup   c o n t a i n s   from  9  t o  

a b o u t   15,  e s p e c i a l l y   11  to  13,  c a rbon   a toms ,   a re   u s e f u l .  

O t h e r   u s e f u l   a n i o n i c   s u r f a c t a n t s   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   of  a l p h a - 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  a b o u t   6  to  20  c a r b o n   a t o m s  

in  the   e s t e r   g r o u p ;   w a t e r - s o l u b l e   s a l t s   of  2 - a c y l o x y -  
a l k a n e - 1 - s u l f o n i c  a c i d s   c o n t a i n i n g   from  abou t   2  to  9 

c a r b o n   atoms  in  the   a c y l   g roup  and  from  a b o u t   9  t o  
a b o u t   23  c a r b o n   atoms  in  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   from  abou t   10  to  20  c a r b o n   atoms  i n  

the   a l k y l   g roup   and  from  abou t   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  a b o u t   12  to  2 4  c a r b o n   a toms;   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 s  c o n t a i n i n g   from  a b o u t   1  to  3  c a r b o n  

atoms  in  the   a l k y l   g roup   and  from  a b o u t   8  to  20  c a r b o n  

atoms  in  the   a l k a n e   m o i e t y .  
P r e f e r r e d   w a t e r - s o l u b l e  a n i o n i c   o r g a n i c   s u r f a c t a n t s  

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

c o n t a i n i n g   from  a b o u t   10  to  16  c a r b o n   atoms  in  t h e  

a l k y l   g r o u p ;   a l k y l   s u l f a t e s   c o n t a i n i n g   from  abou t   10  t o  
20  c a r b o n   a toms;   t he   c o c o n u t   r ange   a l k y l   g l y c e r y l  
s u l f o n a t e s ;   and  a l k y l   e t h e r   s u l f a t e s   w h e r e i n   the  a l k y l  
m o i e t y   c o n t a i n s   from  a b o u t   10  to  20  c a r b o n   atoms  a n d  
w h e r e i n   the   a v e r a g e   d e g r e e   of  e t h o x y l a t i o n   v a r i e s  
b e t w e e n   abou t   1  and  6 .  

S p e c i f i c   p r e f e r r e d   a n i o n i c   s u r f a c t a n t s   which  may 
be  used   h e r e i n   i n c l u d e :   sodium  l i n e a r   C10-C12  a l k y l -  
b e n z e n e   s u l f o n a t e ;   t r i e t h a n o l a m i n e   C10-C12  a l k y l b e n z e n e  



s u l f o n a t e ;   sodium  t a l l o w   a l k y l   s u l f a t e ;   sodium  coconu t   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 ;   and  the  sodium  s a l t   of  a  s u l f a t e d  

c o n d e n s a t i o n   p r o d u c t   of  C14-C18  a l c o h o l   wi th   from  about   1  t o  

about   10  moles  of  e t h y l e n e   o x i d e .  

I t   is  to  be  r e c o g n i z e d   t h a t   any  of  the  f o r e g o i n g  
a n i o n i c   s u r f a c t a n t s   can  e i t h e r   be  used  s e p a r a t e l y   or  i n  

m i x t u r e s .  

Z w i t t e r i o n i c   s u r f a c t a n t s   i n c l u d e   d e r i v a t i v e s   of  a l i -  

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

compounds  in  which  the  a l i p h a t i c   m o i e t i e s   can  be  s t r a i g h t   o r  
b r anch   c h a i n ,   w h e r e i n   one  of  the  a l i p h a t i c   s u b s t i t u e n t s  
c o n t a i n s   from  about   8  to  18  carbon   atoms  and  one  c o n t a i n s  
a n i o n i c   w a t e r - s o l u b i l i z i n g   group.   P a r t i c u l a r l y   p r e f e r r e d  

z w i t t e r i o n i c   m a t e r i a l s   are  the  e t h o x y l a t e d   ammonium  s u l -  
f o n a t e s   and  s u l f a t e s   d i s c l o s e d   in  U.S.  P a t e n t   3 , 9 2 5 , 2 6 2 ,  

L a u g h l i n   et  a l ,   i s s u e d   December  9,  1975;  and  U.S.  P a t e n t  

3 , 9 2 9 , 6 7 8 ,   L a u g h l i n   et  a l ,   i s s u e d   December  30,  1975;  a l l  
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 .   The  i n c l u s i o n  
of  t h e s e   s u r f a c t a n t s   in  the  c o m p o s i t i o n s   s u p p l e m e n t   t h e  
e x c e l l e n t   g r e a s y   and  o i l y   s o i l   r emova l   p e r f o r m a n c e   w i t h  

o u t s t a n d i n g   c lay  s o i l   r emova l   p e r f o r m a n c e .  
P a r t i c u l a r l y   p r e f e r r e d   e t h o x y l a t e d   z w i t t e r i o n i c  

s u r f a c t a n t s   have  the  f o r m u l a e  :  

a n d  



The  above  compounds  which  c o n t a i n   8  moles   of  e t h y l e n e  
o x i d e   a re   a l s o   p r e f e r r e d .   A d d i t i o n a l   p r e f e r r e d   z w i t t e r i o n i c  

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

w h e r e i n   the   sum  of  x  +  y  is  e q u a l   to  abou t   1 5 .  

O t h e r   c o m p a t i b l e   a d j u n c t   c o m p o n e n t s   which   may  b e  

i n c l u d e d   in  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 ,   i n  

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

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

g e r m i c i d e s ,   pH  a d j u s t i n g   a g e n t s ,   enzymes ,   enzyme  s t a b i l i z i n g  

a g e n t s ,   p e r f u m e s ,   f a b r i c   s o f t e n i n g   c o m p o n e n t s ,   s t a t i c   c o n -  
t r o l   a g e n t s ,   and  the   l i k e .   The  f a b r i c   c o n d i t i o n i n g   c o m p o -  
n e n t s   of  U.S.  P a t e n t   3 , 8 9 2 , 6 8 1 ,   e . g . ,   i n s o l u b l e   s t a r c h   a r e  

e s p e c i a l l y   d e s i r a b l e   a d d i t i v e s ,   s a i d   p a t e n t   b e i n g   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 .   B u f f e r s   may  a l s o   be  added  t o  
c o n t r o l   the   pH  of  t he   c o m p o s i t i o n s ,   w i th   low  m o l e c u l a r  

w e i g h t   amino  a c i d s ,   p a r t i c u l a r l y  g l y c i n e ,   b e i n g   p r e f e r r e d  
where   the   c o m p o s i t i o n   i s   in  the   form  of  a  c l e a r   l i q u i d .   T h e  

c o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n   may  a d d i t i o n a l l y  
c o n t a i n   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 ,   or  t r i e t h a n o l a m i n e  

c o m p o n e n t s   in  amounts   up  to  abou t   30%,  p r e f e r a b l y   from  a b o u t  
5  to  a b o u t   20%.  These   c o m p o n e n t s   a re   u s e f u l   as  a l k a l i n i t y  
s o u r c e s   and  i n  f o r m u l a t i n g   c l e a r   homogeneous   l i q u i d   p r o d u c t s .  
The  b a l a n c e   c a n  b e   w a t e r ,   i n e r t   i n g r e d i e n t s   such  as  c l a y   a n d  
i n s o l u b l e   s a l t s ,   or  e l e c t r o l y t e s   such  as  Na2SO9,  NaCl  a n d  
the   b u i l d e r   e l e c t r o l y t e s   d i s c l o s e d   h e r e i n b e f o r e .  

C o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n   may  be  m a n u -  
f a c t u r e d   and  used   in  a  v a r i e t y   of  p h y s i c a l   fo rms ,   such  a s  
s o l i d ,   p o w d e r ,  g r a n u l a r ,   p a s t e ,   or  l i q u i d .  

Al l   p a r t s ,   p e r c e n t a g e s   and  r a t i o s   a re   by  w e i g h t   u n l e s s  
o t h e r w i s e   i n d i c a t e d .  

The  f o l l o w i n g   example   i l l u s t r a t e s   the   i n v e n t i o n .  



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

The  above   p r o d u c t s   were  t e s t e d   u n d e r   t he   i n d i c a t e d  

c o n d i t i o n s   of  t e m p e r a t u r e   and  h a r d n e s s   (3:1  Ca:Mg)  in  a  
m u l t i p l e   wash  and  use  c y c l e s   a s  f o l l o w s   to  o b t a i n   t h e  
i n d i c a t e d   s c o r e s .  

Th i s   t e s t   p r o c e d u r e   i n v o l v e s   r e p e a t e d   c y c l e s   of  s o i l i n g  
and  w a s h i n g .   F a b r i c   s w a t c h e s   a re   r u b b e d   on  the   f a c e   a n d  
neck  of  t he   p a n e l i s t s .   These  a re   washed ,   g r a d e d   and  r e t u r n -  
ed  to  p a n e l i s t s   f o r  r e - s o i l i n g . -   1400  ppm  c o n c e n t r a t i o n   o f  
p r o d u c t   was  u s e d .   A  g r a d i n g   s c a l e   of  0-4  was  u sed   w i t h   0  = 

no  d i f f e r e n c e   and  4=  I   know  t h e r e   is  a  d i f f e r e n c e ,   and  i t ' s  

b i g .  
The  f a b r i c s   a re   po ly   c o t t o n   which   have  been  s o i l e d   b y  

r u b b i n g   them  a g a i n s t   necks   and  c h e e k s .  



In  two  s i m i l a r   t e s t s   A  and  D  were  compared   w i t h   t w o  

c o m m e r c i a l   p r o d u c t s   which   a re   no t   r e l e v a n t   to  the   i n v e n t i o n ,  

under   more  s t r e s s e d   c o n d i t i o n s ,   i . e . ,   1200  ppm,  9  gr .   a n d  

70°F.  and  100°F.   r e s p e c t i v e l y .   The  n o r m a l i z e d   s c o r e s   of  A 

vs .   D  a r e :  

When,  in  the   above  c o m p o s i t i o n ,   the   f o l l o w i n g   m a t e r i a l s  

a re   s u b s t i t u t e d   f o r   the   sodium  t r i p o l y p h o s p h a t e   a n d / o r  

s u b s t a n t i a l l y   e q u i v a l e n t   r e s u l t s   a re   o b t a i n e d   in  t h a t   t h e  

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

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

and  coo l   w a t e r ;   sod ium;   p o t a s s i u m ;   ammonium;  mono- ,   d i -   a n d  

t r i e t h a n o l a m m o n i u m   c a r b o n a t e s ;   b i c a r b o n a t e s ;   s u l f a t e s ;  

c h l o r i d e s ;   p y r o 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 ;   h e x a m e t a p h o s -  

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

o x y s u c c i n a t e s ;   c a r b o x y   m e t h y l   t a r t r o n a t e s ;   and  h y d r a t e s  
Z e o l i t e s   A,  X  or  P  h a v i n g   a v e r a g e   d i a m e t e r s   of  from  a b o u t  

0.1  to  a b o u t   10µ,  and  m i x t u r e s   t h e r e o f   in  e . g . ,   1:1  r a t i o s .  

COMPARATIVE  EXAMPLE  I I  

C o m p o s i t i o n s   A  and D  were  p r e p a r e d   and  a d j u s t e d   w i t h  

HC1  and  NaOH  to  g i v e   wash  s o l u t i o n   pH's   of  9.4  and  9 . 8 .   T h e  

t e s t   r e s u l t s   a t   1 0 0 ° F .  a n d   9  g r .   a c c o r d i n g   to  the   t e s t   o f  

Example  I  were  as  f o l l o w s :  



The  m a g n i t u d e s   of  t h e s e   d i f f e r e n c e s   were  t o t a l l y   u n -  

e x p e c t e d   in  v iew  of  the   r e s u l t s   in  Example  I  where   pH  w a s  
not   c o n t r o l l e d   so  p r e c i s e l y .   Care  must   be  t a k e n   to  c h o o s e  

s u r f a c t a n t   and  pH  fo r   optimum  r e s u l t s .  



1.  A  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   from  a b o u t   5%  t o  

a b o u t   50%  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   o f :  

(A)  a  w a t e r   s o l u b l e   l i n e a r   a l k y l   b e n z e n e   s u l f o n a t e  

w h e r e i n   s a i d   a l k y l   g roup  a v e r a g e s   a b o u t   13  c a r b o n  

a toms ;   a n d  
(B)  a  w a t e r   s o l u b l e   s a l t   of  the   s u l f a t e d   r e a c t i o n  

p r o d u c t   b e t w e e n   one  mole  of  f a t t y   a l c o h o l   c o n -  

t a i n i n g   an  a v e r a g e   of  from  abou t   14  to  abou t   15 

c a r b o n   atoms  w i th   from  abou t   one  mole  to  two  m o l e s  

of  e t h y l e n e   o x i d e ,   the   r a t i o   of  (B)  to  (A)  b e i n g  
from  abou t   1:1  to  abou t   5 : 1 .  

2.  The  d e t e r g e n t   c o m p o s i t i o n   of  Cla im  1  c o n t a i n i n g   f r o m  
a b o u t   1%  to  a b o u t   95%  of  d e t e r g e n t   i n g r e d i e n t s   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 :   w a t e r   s o l u b l e  

(A)  c a r b o n a t e s ,  
(B)  b i c a r b o n a t e s ,  

( C )   s u l f a t e s ,  
(D)  c h l o r i d e s ,  

(E)  t r i p o l y p h o s p h a t e s ,  
(F)  o r t h o p h o s p h a t e s ,  
(G)  p y r o p h o s p h a t e s ,  
(H)  g l a s s y   p h o s p h a t e s ,  
(I)  n i t r i l o t r i a c e t a t e s ,  
(J)  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 ,  
(K)  c i t r a t e s ,   - 

(L)  b o r a t e s ,  
(M)  p e r b o r a t e s ,  
(N)  p e r c a r b o n a t e s ,  
(O)  p o l y a c e t a l s  
(P)  c a r b o x y   m e t h y l   o x y s u c c i n a t e s ,   a n d  
(Q)  c a r b o x y   m e t h y l   t a r t r o n a t e s ,   w a t e r   i n s o l u b l e  

s o d i u m  a l u m i n o s i l i c a t e ,   z e o l i t e s ,   w a t e r ,   and  m i x t u r e s  
t h e r e o f .  

3.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  2  w h e r e i n   the   pH  o f  
a  0.12%  s o l u t i o n   in  w a t e r   is   from  a b o u t   9  to  a b o u t   1 0 .  



4.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  3  w h e r e i n   t h e  

c a t i o n s   a re   s e l e c t e d   from  the   g roup   c o n s i s t i n g   of  s o d i u m ;  

p o t a s s i u m ;   ammonium;  mono-,   d i -   or  t r i e t h a n o l a m m o n i u m ;  

m o r p h o l i n i u m ;   magnes ium  and  c a l c i u m   i o n s   and  m i x t u r e s  

t h e r e o f .  

5.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  3  w h e r e i n   t h e  

c a t i o n s   a re   e s s e n t i a l l y   sodium  c a t i o n s .  

6.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  3  w h e r e i n   the  r a t i o  

of  (B)  to  (A)  i s   from  abou t   2:1  to  a b o u t   4 : 1 .  

7.  The  d e t e r g e n t   c o m p o s i t i o n s   of  Cla im  3  w h e r e i n   the   r a t i o  
of  (B)  to  (A)  i s   abou t   3 : 1 .  

8.  The  d e t e r g e n t   c o m p o s i t i o n   of  C la im  3  w h e r e i n   the   pH  i s  
from  a b o u t   9.7  to  abou t   9 . 9 .  

9.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  1  c o n t a i n i n g   f r o m  
about   15%  to  about   22%  of  s a i d   s u r f a c t a n t   s y s t e m .  

10.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  2  c o n t a i n i n g   no 
more  : t han   about   60%  of  s a i d   d e t e r g e n t   i n g r e d i e n t s .  

11.  The  d e t e r g e n t   c o m p o s i t i o n   of  Claim  1  w h e r e i n   t h e  

deg ree   of  e t h o x y l a t i o n   of  (B)  is  from  about   0.7  to  a b o u t  
1 . 5 .  
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