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@  Liquid  disinfectant  laundry  detergents. 

  Liquid  disinfectant  laundry  detergent  compositions, 
having  germicidal,  fabric  brightening  and  anti-soil  redeposi- 
tion  properties,  contain  a  non-ionic  surfactant,  a  cryp- 
toanionic  surfactant,  a  quaternary  ammonium  germicide 
and,  optionally,  minor  amounts  of  other  non-essential  in- 
gredients. 



(a)  F i e l d   of  the  I n v e n t i o n  

Th i s   i n v e n t i o n   r e l a t e s   to  l i q u i d   d i s i n f e c t a n t  

l a u n d r y   d e t e r g e n t s   h a v i n g   v a l u a b l e   a n t i - s o i l   r e d e p o s i t i o n  
p r o p e r t i e s   and  to  the  method  of  p r e v e n t i n g   s o i l   r e -  
d e p o s i t i o n   in  the  w a s h i n g   of  t e x t i l e   f a b r i c s   by  the   u s e  
t h e r e o f .  

(b)  i n f o r m a t i o n   D i s c l o s u r e   S t a t e m e n t  

I t   is  w e l l   known  t h a t   c e r t a i n   a n t i - s o i l   r e d e p o s i t i o n  

a g e n t s ,   such  as  sodium  c a r b o x y m e t h y l c e l l u l o s e ,   can  be  u s e d  

in  s o l i d ,   p o w d e r e d  l a u n d r y   d e t e r g e n t s   in  o r d e r   to  p r e v e n t  
r e d e p o s i t i o n   of  s o i l   and  t h u s   to  p r e v e n t   g r a y i n g   d u r i n g   t h e  

wash  c y c l e .   I t   is  a l s o   known  to   use  s o - c a l l e d   o p t i c a l  

b r i g h t e n e r s   which  e s s e n t i a l l y   "mask"  the  g r a y   c o l o r a t i o n  

p r o d u c e d   as  a  r e s u l t   of  s o i l   r e d e p o s i t i o n .   Howeve r ,   t h e  

l a t t e r   a p p r o a c h   to  f a b r i c   b r i g h t e n i n g   is  u n s a t i s f a c t o r y ,  
b e c a u s e   i t   f a i l s   to  remove  the   s o u r c e   of  the   p r o b l e m ,   and  

f u r t h e r m o r e   c o n v e n t i o n a l   a n t i - r e d e p o s i t i o n   a g e n t s ,   such  a s  
sodium  c a r b o x y m e t h y l c e l l u l o s e ,   c a n n o t   be  used  in  l i q u i d  

l a u n d r y   d e t e r g e n t s ,   b e c a u s e   t h e y   tend  to  s e p a r a t e   out   o f  

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

Thus  J o n e s   et  a l .   C a n a d i a n   P a t e n t   1 , 1 3 7 , 3 8 1   d i s -  

c l o s e s   s o l i d   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   for   p r e v e n t i o n  

of  s t a t i c   b u i l d - u p   on  t e x t i l e   f a b r i c s   and  for   s o f t e n i n g   t h e  

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 .   Th.e  c o m p o s i t i o n s   a re   c o m p o s e d  
of  an  a n i o n i c   s u r f a c t a n t ,   a  n o n - i o n i c   s u r f a c t a n t   and  a n  

a n t i - s t a t i c   a g e n t   of  the   g e n e r a l   f o r m u l a   [R1R2R3R4N]+Y- 

where   at  l e a s t   one,   but   n o  m o r e   t han   two,  of  R1,  R2,  R3  and  

R4  can  be  a  C16-C22  a l i p h a t i o   g r o u p ,   the  r e m a i n d e r   of  t h e  

R1,  R 2 ,  R 3   and  R4  g r o u p s   b e i n g   Cl-C4  a l k y l ,   C2-C4  h y d r o x y -  



l o w e r - a l k y l   and  " c y c l i c   s t r u c t u r e s   in  which  the  n i t r o g e n  
atom  forms  p a r t   of  the  r i n g "   and  Y-  is  an  a n i o n .   The  r a t i o  
of  the  a n i o n i c   to  the  n o n - a n i o n i c   s u r f a c t a n t s   is  2:1  t o  
1 5 : 1 ,   p r e f e r a b l y   2:1  to  10 :1 ,   and  most   p r e f e r a b l y   3:1  t o  
6 : 1 .   The  q u a t e r n a r y   ammonium  s a l t   is  i n t e n d e d   to  i m p a r t  
a n t i - s t a t i c   p r o p e r t i e s   to  the  c o m p o s i t i o n s ,   and  no  m e n t i o n  
is  made  by  the   p a t e n t e e   of  any  g e r m i c i d a l   p r o p e r t y   r e s i d e n t  
in  the   c o m b i n a t i o n .   F u r t h e r m o r e ,   the   q u e s t i o n   of  p r e -  
v e n t i n g   s o i l   r e d e p o s i t i o n   is  not   a d d r e s s e d   by  t h e  

r e f e r e n c e ,   and  t hus   the  r e f e r e n c e   p r o v i d e s   no  g u i d a n c e   a s  
to  how  to  o v e r c o m e   t h a t   p r o b l e m   in  l a u n d r y   d e t e r g e n t s .  
M o r e o v e r   the   a p p l i c a t i o n   does   not   d i s c l o s e   the  use  of  a n  
a l k y l - a l k o x y   c a r b o x y l a t e   as  an  a n i o n i c   s u r f a c t a n t ,   and  no  
m e n t i o n   is  made  of  the  a d a p t a t i o n   of  the  f o r m u l a t i o n   t o  

l i q u i d   l a u n d r y   d e t e r g e n t s .  

W r i g h t   U.S .   P a t e n t   4 , 2 7 2 , 3 9 5   d i s c l o s e s   l i q u i d   d i s h -  

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

r e t a i n i n g   good  f o a m i n g   b e h a v i o r .   The  c o m p o s i t i o n s   are  com-  

posed   of  50-95   p a r t s   by  w e i g h t   of  a  g e r m i c i d a l   c a t i o n i c  

s u r f a c t a n t   of  the   q u a t e r n a r y   ammonium  s a l t   type   and  from  5 -  

50  p a r t s   by  w e i g h t   of  a  c o - s u r f a c t a n t   of  the  a l k y l -  

s u l f o n a t e ,   s u l p h a t e ,   p h o s p h a t e   or  c a r b o x y l i c   acid   t y p e  
h a v i n g   from  3  to  8  c a r b o n   a toms  in  the   h y d r o p h o b i c   a l k y l  

g r o u p   and  from  0  to  20  p a r t s   by  w e i g h t   of  a  n o n - i o n i c   s u r -  
f a c t a n t   of  the   mono-  or  d i e t h a n o l a m i d e   or  e t h o x y l a t e d   o r  

p r o p o x y l a t e d   p r i m a r y   or  s e c o n d a r y   C 8  -   C16  a l k a n o l   t y p e  
c o n t a i n i n g   from  1  to  4  e t h y l e n e o x y   or  p r o p y l e n e o x y  
u n i t s   per  m o l e c u l e .   Being  d i r e c t e d   to  d i s h w a s h i n g   d e t e r -  

g e n t s ,   the   r e f e r e n c e   m a n i f e s t l y   does   not   a d d r e s s   t h e  

p r o b l e m   of  s o i l   r e d e p o s i t i o n   in  l a u n d r y   d e t e r g e n t s .  

Beeks  U.S .   P a t e n t   4 , 2 6 4 , 4 5 7   d i s c l o s e s   l a u n d r y  

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

posed  of  3-35  w e i g h t   p e r c e n t   of  a  n o n - i o n i c   s u r f a c t a n t  

formed  from  e t h y l e n e   o x i d e   and  a  h y d r o p h o b i c   o r g a n i c   c o m -  

pound;   3-30  w e i g h t   p e r c e n t   of  a  mono  C8-C22  long  c h a i n  

a l i p h a t i c   c a t i o n i c   s u r f a c t a n t   of  the   q u a t e r n a r y   ammonium 

type   and  an  a n i o n i c   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   of  a  C -  

C10  a l k y l s u l f a t e   a n d  a   C12-C22  a l c o h o l   e t h o x y l a t e d   e t h e r  



s u l f a t e   or  c a r b o x y l a t e   h a v i n g   from  1  to  a b o u t   15  moles   o f  

e t h y l e n e   o x i d e   per  m o l e c u l e   and  where   the  a n i o n i c   s u r -  
f a c t a n t s   are  p r e s e n t   in  a  r a t i o   of  1:5  to  5:1  and  t h e  

c a t i o n i c :   a n i o n i c   s u r f a c t a n t   mole  r a t i o   is  0 . 8 : 1   to  1 0 : 1 .  

The  p a t e n t e e   t e a c h e s   t h a t   c o m b i n a t i o n s   of  d i - l o n g   c h a i n  

q u a t e r n a r y   ammonium  s u r f a c t a n t s   in  l i q u i d   d e t e r g e n t s   a r e  
u n s t a b l e   and  s e p a r a t e   i n t o   two  p h a s e s   and  a l s o   t h a t   com-  
b i n a t i o n s   of  a n i o n i c   and  c a t i o n i c   d e t e r g e n t s   o f t e n   p r o d u c e  
p r e c i p i t a t e s .   The  n a t u r e   of  the  four   or  f i v e   i n g r e d i e n t s ,  
and  t h e i r   r e l a t i v e   a m o u n t s ,   a re   both  c r i t i c a l ,   and  t h e  

a n i o n i c   s u r f a c t a n t   s e r v e s   p r i n c i p a l l y   to  a s s i s t   in  s u s -  
p e n d i n g   or  d i s s o l v i n g   the  c a t i o n i c - a n i o n i c   complex   t h a t  

would  o t h e r w i s e   form  and  s e p a r a t e   o u t .   The  p a t e n t e e   d o e s  

not  a d d r e s s   e i t h e r   the   q u e s t i o n   of  i m p a r t i n g   g e r m i c i d a l  

p r o p e r t i e s   to  the   c o m p o s i t i o n   or  of  p r e v e n t i n g   s o i l   r e -  

d e p o s i t i o n .   On  the   c o n t r a r y ,   the   p a t e n t e e   is  p r i m a r i l y  
c o n c e r n e d   wi th   s o l v i n g   the  p r o b l e m   of  p r e c i p i t a t i o n   of  t h e  

a n i o n i c - c a t i o n i c   c o m p l e x .  

SUMMARY  OF  THE  INVENTION 

We  have  s u r p r i s i n g l y   found  t h a t   c e r t a i n   c a r -  

b o x y l a t e d   a n i o n i c   s u r f a c t a n t s ,   in  c o m b i n a t i o n   wi th   n o n -  

i o n i c   s u r f a c t a n t s   and  c a t i o n i c   g e r m i c i d e s ,   can  be  c o m b i n e d  

i n t o   l i q u i d   l a u n d r y   d e t e r g e n t   f o r m u l a t i o n s   h a v i n g   good  
a n t i - s o i l   r e d e p o s i t i o n   p r o p e r t i e s ,   the   c a r b o x y l a t e d   a n -  

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

s u r f a c t a n t s   and  a n t i - s o i l   r e d e p o s i t i o n   a g e n t s .   The  f i n d i n g  

of  such  u s e f u l   c o m b i n a t i o n   of  p r o p e r t i e s   in  l i q u i d   l a u n d r y  

d e t e r g e n t s   is  q u i t e   s u r p r i s i n g   in  view  of  the  known  a r t   r e -  

l a t i n g   to  l a u n d r y   d e t e r g e n t s .  



In  a  c o m p o s i t i o n   of  m a t t e r   a s p e c t ,   t h i s   i n v e n t i o n  

p r o v i d e s   a  l i q u i d   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 ,   h a v i n g  

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

e t h o x y l a t e d   nonyl   and  o c t y l   p h e n o l   t y p e ;   a  c r y p t o a n i o n i c  
s u r f a c t a n t   (  i . e .   a  s u r f a c t a n t   of  the  a l k y l   a l k o x y   c a r -  
b o x y l a t e   t y p e ) ;   a  q u a t e r n a r y   ammonium  g e r m i c i d e   a n d ,  
o p t i o n a l l y ,   minor   amounts   of  foam  s t a b i l i z e r s / a n t i -  
i r r i t a n t s ,   f a b r i c   b r i g h t e n e r s ,   f r a g r a n c e s   and  dyes   in  a n  

a q u e o u s   m e d i u m .  

In  a  method  a s p e c t ,   the  i n v e n t i o n   p r o v i d e s   a  m e t h o d  
of  i m p a r t i n g   a n t i - s o i l   r e d e p o s i t i o n   p r o p e r t i e s   to  a  l i q u i d  

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   c o m p r i s i n g   i n c o r p o r a t i n g   a n  
e f f e c t i v e   a n t i - s o i l   r e d e p o s i t i o n   amount  of  a  c r y p t o a n i o n i c  
s u r f a c t a n t   of  the  a l k y l   a l k o x y   c a r b o x y l a t e   type   in  a  l i q u i d  

l a u n d r y   d e t e r g e n t   f o r m u l a t i o n   c o n t a i n i n g   a  n o n - i o n i c  

s u r f a c t a n t   of  the   e t h o x y l a t e d   nonyl   and  o c t y l   p h e n o l   t y p e ;  
a  q u a t e r n a r y   ammonium  g e r m i c i d e   and,  o p t i o n a l l y ,   m i n o r  

amoun t s   of  foam  s t a b i l i z e r s / a n t i - i r r i t a n t s ,   b r i g h t e n e r s ,  

f r a g r a n c e s   and  dyes   in  an  a q u e o u s   m e d i u m .  

DETAILED  DESCRIPTION  INCLUSIVE  OF  THE  PREFERRED  EMBODIMENTS 

More  s p e c i f i c a l l y ,   we  have  found  t h a t ,   a l t h o u g h   n o n -  

i o n i c   s u r f a c t a n t s   can  be  combined   wi th   q u a t e r n a r y   ammonium 

g e r m i c i d e s   to  g ive   l i q u i d   c o m p o s i t i o n s   h a v i n g   d e t e r g e n t   and 

g e r m i c i d a l   p r o p e r t i e s ,   such  c o m p o s i t i o n s   are   not  e f f e c t i v e  

as  l a u n d r y   d e t e r g e n t s ,   b e c a u s e   the  s o i l   removed  from  t h e  

f a b r i c s   is  r e d e p o s i t e d   d u r i n g   the  wash  c y c l e   t hus   l e a v i n g  

f a b r i c s   with  a  g r a y ,   of f   w h i t e   c o l o r .  



E q u a l l y   u n s a t i s f a c t o r y   r e s u l t s   are  o b t a i n e d ,   we 
f o u n d ,   when  e i t h e r   an  a n i o n i c   s u r f a c t a n t   or  a n i o n i c   c a r -  
b o x y l a t e d   s u r f a c t a n t ,   t h a t   is  a  s o - c a l l e d   c r y p t o a n i o n i c  

s u r f a c t a n t ,   is  combined   wi th   a  q u a t e r n a r y   ammonium  g e r m i -  

c i d e ,   b e c a u s e   such  c o m b i n a t i o n s ,   p r o v i d e   on ly   f a i r   d e -  

t e r g e n c y ,   a l t h o u g h   t hey   do  p r e v e n t   s o i l   r e d e p o s i t i o n .   T h e y  

are   t hus   not   e f f e c t i v e   as  l a u n d r y   d e t e r g e n t s .  

S u r p r i s i n g l y ,   h o w e v e r ,   we  have  found  t h a t   c e r t a i n  

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

e t h o x y l a t e d   nonyl   and  o c t y l   p h e n o l   type   wi th   a  s u r f a c t a n t  

of  the   a n i o n i c   a l k y l   a l k o x y   c a r b o x y l a t e   t ype   a l o n g   wi th   a  

q u a t e r n a r y   ammonium  g e r m i c i d e   p r o v i d e   l i q u i d   d e t e r g e n t  

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

d e p o s i t i o n   and  b r i g h t e n i n g   p r o p e r t i e s .   These   c o m p o s i t i o n s  

are   t h u s   u s e f u l   as  l i q u i d   d i s i n f e c t a n t   l a u n d r y   d e t e r g e n t s .  

The  i n v e n t i o n   thus   p r o v i d e s   l i q u i d   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   h a v i n g   g e r m i c i d a l ,   a n t i - s o i l   r e -  

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

r e l a t i v e   amoun t s   o f :  

'(A)  a  n o n - i o n i c   s u r f a c t a n t   of  the   e t h o x y l a t e d   n o n y l  

and  o c t y l   p h e n o l   t y p e ;  

( B )  a   c r y p t o a n i o n i c   s u r f a c t a n t   of  the  a l k y l  

a l k o x y   c a r b o x y l a t e   t y p e ;  

(C)  a  q u a t e r n a r y   ammonium  g e r m i c i d e ;   a n d  

(D)  the   b a l a n c e   w a t e r .  

we  have  found  t h a t ,   in  o r d e r   to  p r o v i d e   s t a b l e  

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

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

r a t i o   of  A:B:C  in  the  c o m p o s i t i o n s   of  the   i n v e n t i o n   i s  

c r i t i c a l   and  s h o u l d   be  p r e s e n t   in  the  c o m p o s i t i o n s   i n  

r a t i o s   of  2 : 4 : 1   to  3 . 5 : 5 : 1 .  



The  c o m p o s i t i o n s   are  p r e p a r e d   by  d i s s o l v i n g   c o m -  

p o n e n t s   A,  B and  C  in  w a t e r   to  p r o v i d e  a   l i q u i d   c o n c e n t r a t e  
in  which  the  t o t a l   amount   of  c o m p o n e n t s   A,  B  and   C  c o m -  
p r i s e s   from  30  t o  5 0   w e i g h t   p e r c e n t ,   and  p r e f e r a b l y   a r o u n d  
40  w e i g h t   p e r c e n t ,   of  the   c o n c e n t r a t e ,   the   b a l a n c e   b e i n g  
w a t e r .   In  u se ,   the   c o n c e n t r a t e   is  added  to  the   wash  w a t e r  
in  an  amount   e f f e c t i v e   to  a c h i e v e   e i t h e r   c l e a n i n g   o r  

c l e a n i n g   and  s a n i t i z a t i o n   of  the   f a b r i c s .   I t   has   b e e n  

found  t h a t   a b o u t   1/4  cup  of  the  c o n c e n t r a t e   per  wash  l o a d  

is  g e n e r a l l y   a d e q u a t e   to  a c h i e v e   good  c l e a n i n g ,   and  f r o m  

a b o u t   3/4  cup  to  a b o u t   1  1/2  cups   are  a d e q u a t e   to  a c h i e v e  

both   c l e a n i n g   and  s a n i t i z a t i o n .   Thus ,   based   on  a  t o t a l  

wash  w a t e r   volume  of  a b o u t   10  g a l l o n s ,   the   c o m p o s i t i o n s   c a n  
be  used  at  d i l u t i o n s   of  the   c o n c e n t r a t e   from  a b o u t   0.16%  t o  
a b o u t   0.94%  by  vo lume  in  w a t e r ,   i . e .   from  a b o u t   1 : 6 4 0   t o  
a b o u t   1 : 1 0 7 .   Based  on  a  t o t a l   c o n c e n t r a t i o n   of  from  30%  t o  

50%  of  c o m p o n e n t s   A,  B  a n d   C  in  the  c o n c e n t r a t e ,   t h e s e  

d i l u t i o n s   c o r r e s p o n d   to  a b o u t  0 . 0 5 %   to  a b o u t   0.08%  ( 1 : 2 1 3 3  

to  1 : 1 2 8 0 )   of  c o m p o n e n t s   A,  B  and   C  in  the   wash  w a t e r   f o r  

good  c l e a n i n g   and  from  a b o u t   0.14%  to  a b o u t   0.47%  (1 :711   t o  

1 : 2 1 3 )   for   both  c l e a n i n g   and  s a n i t i z a t i o n .  

The  c o m p o s i t i o n s   may  a l s o ,   o p t i o n a l l y ,   c o n t a i n  

minor   a m o u n t s ,   i . e .   up  to  a b o u t   3  t o t a l   w e i g h t   p e r c e n t ,   o f  

n o n - e s s e n t i a l   i n g r e d i e n t s ,   such  as  a  foam  s t a b i l i z e r / a n t i -  

i r r i t a n t   a g e n t ,   b r i g h t e n e r s ,   f r a g r a n c e s ,   d y e s ,   a  pE 

a d j u s t e r   such  as  t r i e t h a n o l a m i n e   (TEA),  and  e t h a n o l ,   t h e  

l a t t e r   used  to  a d j u s t   the   v i s c o s i t y .  



The  e t h o x y l a t e d   nony l   and  o c t y l   p h e n o l   type   n o n -  
i o n i c   s u r f a c t a n t s   u s e f u l   in  the  p r a c t i c e   of  the   p r e s e n t   i n -  
v e n t i o n   have  one  of  the  g e n e r a l   s t r u c t u r a l   f o r m u l a s :  

o r  

in  which  the  C9H19  g roup   in  the  compounds   of  f o r m u l a   Ib  i s  

a  m i x t u r e   of  b r a n c h e d - c h a i n   i s o m e r s ,   and  x  i n d i c a t e s   t h e  

a v e r a g e   number  of  (OCH2CH2)  u n i t s   in  the   s i d e   c h a i n .  

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  f o r m u l a s   I a / I b   u s e f u l   i n  

the   p r a c t i c e   of  the   i n v e n t i o n   c o n t a i n   from  7  to  a round   13  

(OCH2CH2)  u n i t s .   Such  compounds   a re   so ld   unde r   the   Rohm 

and  Haas  ( P h i l a d e l p h i a ,   P e n n s y l v a n i a )   t r a d e   name  TRITON®  X, 
and  i n c l u d e   compounds   of  t h i s   c l a s s   such  as  TRITONS  X-114  

(x  is  7 - 8 ) ;   TRITONS  X-100  (x  is  9 -10)   or  TRITONS  X-102  (x  
is  1 2 - 1 3 ) .   A  p r e f e r r e d   n o n - i o n i c   s u r f a c t a n t   of  t h i s   c l a s s  

is  TRITONS  X - 1 0 0 .  

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

i . e .   the   c r y p t o a n i o n i c   s u r f a c t a n t s ,   d e s i g n a t e d   i n g r e d i e n t  

B  a b o v e ,   have   the   g e n e r a l   s t r u c t u r a l   f o r m u l a :  

where  R  is  a  long  c h a i n ,   s t r a i g h t   or  b r a n c h e d ,   a l k y l   g r o u p  
c o n t a i n i n g   from  8  to  18  c a r b o n   a t o m s ,   n  is  an  i n t e g e r   f r o m  



2  to  4,  m  is  an  i n t e g e r   from  1  to  100;  R1  is  CH2,  CH2CH2  o r  

CH2CH2CH2;  and M  is  e i t h e r   h y d r o g e n   or  a  s o d i u m ,   p o t a s s i u m ,  
l i t h i u m ,   ammonium,  d i e t h y l a m m o n i u m   or  t r i e t h y l a m m o n i u m  
c a t i o n   or  o t h e r   c a t i o n s ,   i n c l u d i n g   m u l t i v a l e n t   c a t i o n s .  

S u r f a c t a n t s   of  t h i s   c l a s s   are  m a r k e t e d   by  Sandoz   S p e c i a l t y  
I n d u s t r i e s ,   E a s t   H a n o v e r ,   N . J .   07936  as  SANDOPAN®  and  b y  
F i n e t e x   I n c . ,   Elwood  P a r k ,   N . J .   07407  as  SURFINE@.  A  p r e -  
f e r r e d   c r y p t o a n i o n i c   s u r f a c t a n t   of  t h i s   c l a s s   u s e f u l   in  t h e  

p r a c t i c e   of  the  p r e s e n t   i n v e n t i o n   is  SANDOPANJ  DTC  (R  i s  

t r i d e c y l ) ,   which  is  the  sodium  s a l t   of  t r i d e c e t h - 7 - c a r -  

b o x y l i c   a c i d .  

The  q u a t e r n a r y   ammonium  g e r m i c i d e s   u s e f u l   in  t h e  

p r a c t i c e   of  the   p r e s e n t   i n v e n t i o n   have   the   s t r u c t u r a l  
f o r m u l a :  

where  R2  and  R3  are   the  same  or  d i f f e r e n t   C8-C12  a l k y l ,   a n d  
X-  is  a  h a l i d e ,   for   example   c h l o r i d e ,   b r o m i d e   or  i o d i d e .  

Also   i n c l u d e d   w i t h i n   the  ambi t   of  q u a t e r n a r y   ammonium  s a l t s  

of  f o r m u l a   II  are   a l k y l   d i m e t h y l a m m o n i u m   c h l o r i d e s   w h e r e  

the  a l k y l   m o i e t y   c o n t a i n s   from  12  to  16  c a r b o n   a t o m s .   Such  

q u a t e r n a r y   g e r m i c i d e s   are   u s u a l l y   so ld   as  m i x t u r e s   of  t w o  

or  more  d i f f e r e n t   q u a t e r n a r i e s ,   such  as  BARDAC®  205M,  s o l d  

by  Lonza  I n c . ,   F a i r   Lawn,  N . J . ,   which  c o n s i s t s   of  a  50% 

a q u e o u s   s o l u t i o n   c o n t a i n i n g   20%  by  w e i g h t   of  an  a l k y l   d i -  

m e t h y l   b e n z y l a m m o n i u m   c h l o r i d e   (50%  C14,  40%  C12  and  10% 

C16  a l k y l ) ;   15 .0   w e i g h t   p e r c e n t   of  o c t y l   d e c y l   d i m e t h y l -  
ammonium  c h l o r i d e ;   7.5  w e i g h t   p e r c e n t   of  d i o c t y l   d i m e t h y l -  

ammonium  c h l o r i d e ;   and  7.5  w e i g h t   p e r c e n t   of  d i d e c y l  

d i m e t h y l a m m o n i u m   c h l o r i d e ,   or  CYNCAL®  80%,  so ld   by  H i l t o n  

Davis   C h e m i c a l   Co . ,   C i n c i n n a t i ,   Ohio ,   which  c o n s i s t s   of  80% 

by  w e i g h t   of  an  a l k y l   d i m e t h y l   b e n z y l a m m o n i u m   c h l o r i d e   (50% 

C14,  40%  C12  and  10%  C16  a l k y l ) ,   10%  w a t e r   and  10%  e t h a n o l .  



Other   s u i t a b l e   c o m m e r c i a l l y   a v a i l a b l e   q u a t e r n a r y  
ammonium  g e r m i c i d e s   of  the   a l k y l   d i m e t h y l   b e n z y l a m m o n i u m  
c h l o r i d e   t y p e ,   c o n t a i n i n g   the  same  a l k y l   d i m e t h y l   b e n z y l -  
ammonium  c h l o r i d e   m i x t u r e   as  CYNCAL®,  and  which  a r e  
g e n e r a l l y   r e f e r r e d   to  as  q u a t e r n i u m   s a l t s ,   are   BARQUA® MB- 

80,  so ld   by  Lonza  I n c . ,   which  is  an  80%  s o l u t i o n   (20% 

e t h a n o l )   of  the  q u a t e r n a r y ,   and  HYAMINE®  3500,  so ld   by  Rohm 

and  Haas  Co. ,   which  is  a  50%  a q u e o u s   s o l u t i o n   of  t h e  

q u a t e r n a r y .  
The  c o m p o s i t i o n s   can  a l s o   c o n t a i n   a  s e q u e s t e r i n g  

a g e n t   or  d e t e r g e n t   b u i l d e r ,   such  as  n i t r i l o t r i a c e t i c   a c i d  

(NTA),  o p t i o n a l l y   in  the  form  of  i t s   d i -   or  t r i s o d i u m  

s a l t s .  

The  foam  s t a b i l i z e r / a n t i - i r r i t a n t   a g e n t s ,   which  c a n  

o p t i o n a l l y   be  i n c l u d e d   in  the   c o m p o s i t i o n s   of  the   i n -  

v e n t i o n ,   a re   p r e f e r a b l y   amine  o x i d e s   of  the  f o r m u l a :  

where   R4  can  be  h y d r o g e n ,   m e t h y l ,   2 - h y d r o x y e t h y l   o r ,  

t o g e t h e r   wi th   the   n i t r o g e n   a tom,   m o r p h o l i n o ,   and  R5  is  a 

long   c h a i n   C12-C18  a l k y l   g r o u p .   A  p r e f e r r e d   amine  o x i d e   o f  

f o r m u l a   IV  in  the  p r a c t i c e   of  the   p r e s e n t   i n v e n t i o n   is  d i -  

m e t h y l   c o c o a m i n e - N - o x i d e .  

The  manner  and  p r o c e s s   of  making  and  u s i n g   the  i n -  

v e n t i o n ,   and  the   b e s t   mode  c o n t e m p l a t e d   by  the   i n v e n t o r s  

for   c a r r y i n g   out  the  i n v e n t i o n ,   w i l l   now  be  d e s c r i b e d   so  a s  

to  e n a b l e   any  p e r s o n   s k i l l e d   in  the   a r t   to  which  i t   p e r -  

t a i n s   to  make  and  to  use  the  s a m e .  



EXAMPLES 

A  s e r i e s   of  l i q u i d   l a u n d r y   d e t e r g e n t   f o r m u l a t i o n s ,  

w i t h i n   the  ambi t   of  the  p r e s e n t   i n v e n t i o n   and  d e s i g n a t e d  

f o r m u l a t i o n s   C,  E,  F,  G  and  H,  were  p r e p a r e d   as  f o l l o w s  

u s i n g   TRITONS  X-100  (as  a  n o n - i o n i c   s u r f a c t a n t ) ,   SANPOPAN® 

DTC  (as  a n i o n i c   c a r b o x y l a t e d   s u r f a c t a n t ) ,   BARDAC®  205M  o r  
CYNCAL®  (as  a  q u a t e r n a r y   ammonium  g e r m i c i d e ) ,   d i m e t h y l  
c o c o a m i n e - N - o x i d e   (AROMOX®,  Armak  Company,  McCook,  I l l . )  

(as  foam  s t a b i l i z e r ) ,   t r i s o d i u m  N T A   and  o t h e r   n o n - e s s e n t i a l  

i n g r e d i e n t s   as  i n d i c a t e d .   For  c o m p a r a t i v e   p u r p o s e s ,   o t h e r  

f o r m u l a t i o n s ,   which  form  no  p a r t   of  t h i s   i n v e n t i o n   a n d  

which  are   d e s i g n a t e d   f o r m u l a t i o n s   A,  B  a n d   D,  were  a l s o  

p r e p a r e d   u s i n g   TRITON®  X-100,   SANDOPAN®  DTC  and  BARDAC® 

205M.  Amounts  of  i n g r e d i e n t s   are  e x p r e s s e d   in  p e r c e n t  

p a r t s   by  w e i g h t .  





E a c h  o f   t h e s e   f o r m u l a t i o n s   was  then   t e s t e d   f o r  

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

t e s t ,   and  for   i t s   g e r m i c i d a l   e f f i c a c y .   In  the  d e t e r g e n c y  

t e s t ,   f o r   each  d e t e r g e n t   c o m p o s i t i o n   to  be  e v a l u a t e d ,  

the  r e f l e c t a n c i e s   of  four   3"  x  3"  s o i l e d   t e s t   s w a t c h e s  

(from  T e s t   F a b r i c s ,   200  B l a c k f o r d   Avenue ,   M i d d l e s e x ,  

N . J .   08846)  and  an  e q u i v a l e n t   number  of  u n s o i l e d   s w a t c h e s  

used  as  c o n t r o l s   were  d e t e r m i n e d   u s i n g   a  r e f l e c t o m e t e r .  

The  e i g h t   t e s t   s w a t c h e s   were  d i v i d e d   i n t o   p a i r s ,   o n e  
s o i l e d   and  one  u n s o i l e d   swa tch   per  p a i r ,   and  each  p a i r  

was  p l a c e d   i n  a   s e p a r a t e   p o t ,   c o n t a i n i n g   1  g . / l i t e r   o f  

the  t e s t   d e t e r g e n t   c o m p o s i t i o n   in  tap  w a t e r   at   1 2 0 - 1 3 0 " F ,  

of  a  T e r g - O - T a m e t e r ,   Model  7243,  s u p p l i e d   by  U n i t e d   S t a t e s  

T e s t i n g   Co . ,   Hoboken ,   N . J .   A f t e r   w a s h i n g   fo r   ten  m i n u t e s ,  

the   t e s t   s w a t c h e s   were  r e m o v e d ,   r i n s e d   in  co ld   t ap   w a t e r ,  

b l o t t e d   b e t w e e n   pape r   t o w e l s   and  oven  d r i e d   at  1 0 5 ° F  

for   10 -15   m i n u t e s .   R e f l e c t a n c e   r e a d i n g s   on  each  of  t h e  

s w a t c h e s   were  t hen   t a k e n   a g a i n ,   and  the   c l e a n i n g   e f f i c a c y ,  

e x p r e s s e d   as  %  S o i l   Remova l ,   and  the  w h i t e n i n g   a b i l i t y ,  

e x p r e s s e d   as  %  W h i t e n e s s   R e t e n t i o n ,   were  c a l c u l a t e d   f o r  

the   t e s t   s w a t c h e s   as  f o l l o w s ,   t he   v a l u e s   o b t a i n e d   f o r  

any  g i v e n   d e t e r g e n t   f o r m u l a t i o n   b e i n g   the   a v e r a g e   o f  

the   i n d i v i d u a l   v a l u e s   so  d e t e r m i n e d :  



w h e r e :  

RW =  A v e r a g e   r e f l e c t a n c e   of  washed  s o i l e d   c l o t h s  
RS  =  A v e r a g e   r e f l e c t a n c e   of  unwashed   s o i l e d   c l o t h s  
R0  =  A v e r a g e   r e f l e c t a n c e   of  u n s o i l e d   c l o t h s  

and  

w h e r e :  
RX =  A v e r a g e   r e f l e c t a n c e   of  u n s o i l e d   w h i t e   c l o t h  

a f t e r   w a s h i n g   wi th   s o i l e d   c l o t h  
RY  =  A v e r a g e   r e f l e c t a n c e   of  u n s o i l e d   w h i t e  

c l o t h  b e f o r e   w a s h i n g .  

In  a d d i t i o n ,   the   g e r m i c i d a l   a c t i v i t y   of  each  t e s t  

c o m p o s i t i o n   was  d e t e r m i n e d   a g a i n s t   K.  p n e u m o n i a e   ATCC  4 3 5 2  

and  S.  a u r e u s   ATCC  6538  u s i n g   the  E P A - a p p r o v e d   P e t r o c c i -  

C l a r k   t e s t   p r o c e d u r e   [ P r o p o s e d   T e s t   Method  for   A n t i -  

M i c r o b i a l   L a u n d r y   A d d i t i v e s ,   P e t r o c c i   and  C l a r k ,   J.  A s s o c .  

Of f .   A n a l .   C h e m .  5 2 ,   8 3 5 - 8 4 2   ( 1 9 6 9 ) ]   which  is  a  s i m u l a t e d  

i n - u s e   t e s t   m e t h o d .   (See  EPA  p u b l i c a t i o n   D I S / T S S - 1 3 ,   May 

2,  1 9 7 9 ) .   The  g e r m i c i d a l   a c t i v i t y   for   each  f o r m u l a t i o n   was  

e x p r e s s e d   in  t e rms   of  the  maximum  d i l u t i o n   e f f e c t i v e   t o  

o b t a i n   g e r m i c i d a l   a c t i v i t y .  
The  r e s u l t s   s o - o b t a i n e d   in  each  of  the  a b o v e - d e s -  

c r i b e d   p r o c e d u r e s   a re   s u m m a r i z e d   in  T a b l e   2  be low.   A l s o  

i n c l u d e d ,   for   c o m p a r a t i v e   p u r p o s e s ,   are  d a t a   for  two  

c o m m e r c i a l   powdered   l a u n d r y   d e t e r g e n t s ,   d e s i g n a t e d   "Comm. 

1"  and  "Comm.  2",  n e i t h e r   of  which  c o n t a i n s   a  g e r m i c i d a l  

a g e n t .  





From  t h e s e   r e s u l t s ,   i t   w i l l   be  seen  t h a t   f o r m u l a t i o n  

A  p r o v i d e s   on ly   f a i r   c l e a n i n g   of  t e x t i l e   f a b r i c s ,   c h a r a c -  
t e r i z e d   by  poor  a n t i - s o i l   r e d e p o s i t i o n   but  a c c e p t a b l e  
g e r m i c i d a l   p r o p e r t i e s .   Such  f o r m u l a t i o n   would  t y p i c a l l y   b e  

used  for  c l e a n i n g   hard  s u r f a c e s   but  would  be  t o t a l l y   u n -  
s u i t e d   for   use  as  a  l a u n d r y   d e t e r g e n t .  

In  f o r m u l a t i o n   B,  the  use  of  an  a n i o n i c   c a r b o x y l a t e d  
s u r f a c t a n t ,   i n s t e a d   of  a  n o n - i o n i c   s u r f a c t a n t   as  used  i n  
f o r m u l a t i o n   A,  e s s e n t i a l l y   o v e r c o m e s   the  s o i l   r e d e p o s i t i o n  

p r o b l e m   i n h e r e n t   in  f o r m u l a t i o n   A  and  a l s o   p r o v i d e s   a c c e p t -  
a b l e   g e r m i c i d a l   a c t i o n .   However  the  f o r m u l a t i o n   gave  o n l y  
f a i r   d e t e r g e n c y   and  f u r t h e r m o r e   would  be  c o m m e r c i a l l y   u n -  

a c c e p t a b l e   b e c a u s e   of  i t s   f a i l u r e   to  l e a v e   the  f a b r i c s  
w h i t e   a f t e r   w a s h i n g .  

As  shown  by  the  r e s u l t s   o b t a i n e d   with  f o r m u l a t i o n   C, 
the   c o m b i n a t i o n   of  both  a  n o n - i o n i c   s u r f a c t a n t   and  an  
a n i o n i c   c a r b o x y l a t e d   s u r f a c t a n t   with  a  q u a t e r n a r y   g e r m i -  
c i d e   p r o v i d e s   not   on ly   a c c e p t a b l e   g e r m i c i d a l   a c t i o n   and  

ve ry   good  c l e a n i n g   a c t i o n   but  good  a n t i - s o i l   r e d e p o s i t i o n  
a c t i o n   as  w e l l .  

The  r e s u l t s   o b t a i n e d   with  f o r m u l a t i o n   D,  which  g a v e  
on ly   f a i r   c l e a n i n g   a c t i o n   and  u n a c c e p t a b l e   a n t i - s o i l   r e -  

d e p o s i t i o n   a c t i o n ,   show  t h a t   the  r e l a t i v e   amounts   of  t h e  

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

c r i t i c a l   to  the  o v e r a l l   c l e a n i n g   and  b r i g h t e n i n g   p r o p e r t i e s  

of  the  c o m b i n a t i o n .  

F o r m u l a t i o n   E,  which  is  based   on  f o r m u l a t i o n   C,  c o n -  

t a i n s   c e r t a i n   n o n - e s s e n t i a l   i n g r e d i e n t s   which  are  i n t e n d e d  

to  make  the  f o r m u l a t i o n   a e s t h e t i c a l l y   more  a p p e a l i n g .   A l s o  

as  shown  by  the   d a t a ,   f o r m u l a t i o n s   F,  G  and  H  p r o v i d e  

e x c e l l e n t   c l e a n i n g   a c t i o n ,   good  a n t i - s o i l   r e d e p o s i t i o n   and 

e f f e c t i v e   g e r m i c i d a l   a c t i o n .  

Whi le   the  c o m m e r c i a l   powdered   d e t e r g e n t s   show  good 

to  e x c e l l e n t   c l e a n i n g   a c t i o n   and  good  a n t i - s o i l   r e -  

d e p o s i t i o n ,   t hey   have  no  g e r m i c i d a l   a c t i v i t y   at  a l l   m a k i n g  

them  u n s u i t a b l e   for   use  where  such  a c t i v i t y   is  r e q u i r e d .  



1.  A  l i q u i d   l a u n d r y   d e t e r g e n t   c o n c e n t r a t e   c o m p o s i t i o n ,  
which  in  use  has  g e r m i c i d a l ,   f a b r i c   b r i g h t e n i n g   and  a n t i - s o i l  

r e d e p o s i t i o n   p r o p e r t i e s ,   s a id   c o m p o s i t i o n   c o m p r i s i n g :  
(A)  a  n o n - i o n i c   s u r f a c t a n t   of  the   e t h o x y l a t e d   n o n y l  

and  o c t y l   pheno l   t y p e ;  
(B)  a  c r y p t o a n i o n i c   s u r f a c t a n t   of  the   a l k y l   a l k o x y  

c a r b o x y l a t e   t y p e ;  
(C)  a  q u a t e r n a r y   ammonium  g e r m i c i d e ;   a n d  
(D)  w a t e r ,  

w h e r e i n ,   based  on  the  t o t a l   w e i g h t   of  A,  B,  C  and  D,  com- 

p o n e n t s   A,  B and  C  compr i s e   from  30  to  50  w e i g h t   p e r c e n t  
and  w h e r e i n   the  r a t i o   of  A:B:C  in  s a id   medium  is  in  t h e  

range   from  2 : 4 : 1   to  3 . 5 : 5 : 1 .  
2.  A  l i q u i d   l a u n d r y   d e t e r g e n t   c o n c e n t r a t e   c o m p o s i t i o n  
a c c o r d i n g   to  c l a im  1,  c o m p r i s i n g :  

(A)  a  n o n - i o n i c   s u r f a c t a n t   of  the   e t h o x y l a t e d   n o n y l  
and  o c t y l  p h e n o l   t ype ,   or  m i x t u r e s   t h e r e o f ,   h a v i n g  
the  f o r m u l a s :  

o r  

in  which  the  C9H19  group  in  the  compounds  o f  
f o rmu la   Ib  is  a  m i x t u r e   of  b r a n c h e d - c h a i n   i s o m e r s ,  
and  x  i n d i c a t e s   the  a v e r a g e   number  of  OCH2CH2  u n i t s  
in  the  s ide   c h a i n ;  

(B)  a  c r y p t o a n i o n i c   s u r f a c t a n t   of  the  a l k y l   a l k o x y  
c a r b o x y l a t e   type   hav ing   the  f o r m u l a :  



where  R  is  a  l o n g - c h a i n ,   s t r a i g h t   or  b r a n c h e d ,  

a l k y l   group  c o n t a i n i n g   from  8  to  18  ca rbon   a t o m s ,  

n  is  an  i n t e g e r   from  2  to  4,  m  is  an  i n t e g e r   f r o m  

1  to  100,  R1  is  CH2,  CH2CH2  or  CH2CH2CH2  and  M  i s  
e i t h e r   hyd rogen   or  a  sodium,  p o t a s s i u m ,   l i t h i u m ,  

ammonium,  d i e t h y l a m m o n i u m   or  t r i e t h y l a m m o n i u m  
c a t i o n ;   a n d  

(C)  a  q u a t e r n a r y   ammonium  g e r m i c i d e   h a v i n g   t h e  
f o r m u l a :  

where  R2  and  R3  are  the  same  or  d i f f e r e n t   C8-C12 
a l k y l   and  X  is  h a l i d e .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im   2,  where  x  is  7 - 1 3  
and  R is  t r i d e c y l .  
4.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im  3,  which  c o n t a i n s  
a b o u t :   (A)  10  w e i g h t   p e r c e n t   of  an  e t h o x y l a t e d   nonyl   a n d  

o c t y l   pheno l   of  f o rmu la   I a / I b   where  x  is  9-10;  (B)  20  w e i g h t  

p e r c e n t   of  sodium  t r i d e c e t h - 7 - c a r b o x y l a t e   and  (C)  5  w e i g h t  

p e r c e n t   of  a  q u a t e r n a r y   ammonium  g e r m i c i d e   of  fo rmula   I I I   c o n -  
t a i n i n g   40  w e i g h t   p e r c e n t   of  an  a l k y l   d i m e t h y l   b e n z y l a m m o n i u m  
c h l o r i d e   (50%  C14,  40%  C12 and  10%  C16  a l k y l ) ;   30.0  w e i g h t  

p e r c e n t   of  o c t y l   decy l   d ime thy lammonium  c h l o r i d e ;   15  w e i g h t  
p e r c e n t   of  d i o c t y l   d ime thy lammonium  c h l o r i d e ;   and  15  w e i g h t  

p e r c e n t   of  d i d e c y l   d imethy lammonium  c h l o r i d e ,   and  the  b a l a n c e  

w a t e r .  
5.  A  l i q u i d   l a u n d r y   d e t e r g e n t   a c c o r d i n g   to  a n y  o n e   o f  
c l a i m s   1-3,   which  i n c l u d e s   up  to  abou t   3  t o t a l   w e i g h t   p e r c e n t  
of  foam  s t a b i l i z e r / a n t i - i r r i t a n t   a g e n t ,   b r i g h t e n e r ,   f r a g r a n c e  
and  d y e .  
6.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im   5,  which  i n c l u d e s  



about   0.45%  of  d i m e t h y l   c o c o a m i n e - N - o x i d e   as  a  foam  s t a b i l i z e r /  
a n t i - i r r i t a n t .  
7.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im  6,  which  c o n t a i n s  

abou t :   (A)  10  w e i g h t   p e r c e n t   of  an  e t h o x y l a t e d   nonyl   and  o c t y l  
phenol   of  fo rmula   I a / I b   where  x  is  9-10;  (B)  20  w e i g h t   p e r c e n t  
of  sodium  t r i d e c e t h - 7 - c a r b o x y l a t e ;   (C)  4  w e i g h t   p e r c e n t   of  a  

q u a t e r n a r y   ammonium  g e r m i c i d e   of  f o rmu la   I I I   c o n t a i n i n g   40 

we igh t   p e r c e n t   of  an  a l k y l   d i m e t h y l   benzylammonium  c h l o r i d e  
(50%  C14,  40%  C12,  and  10%  C16  a l k y l ) ;   30.0  w e i g h t   p e r c e n t  

of  o c t y l   decy l   d imethy lammonium  c h l o r i d e ;   15.0  w e i g h t   p e r c e n t  
of  d i o c t y l   d imethy lammonium  c h l o r i d e ;   and  15  w e i g h t   p e r c e n t  
of  d i d e c y l d i m e t h y l a m m o n i u m   c h l o r i d e ;   and  o t h e r   i n g r e d i e n t s  
c o m p r i s i n g   0.45  w e i g h t   p e r c e n t   of  d i m e t h y l   c o c o a m i n e - N -  

ox ide ;   0.07  we igh t   p e r c e n t   of  a  b r i g h t e n e r ,   0.5  w e i g h t  
p e r c e n t   of  a  f r a g r a n c e   o i l   and  0.002  w e i g h t   p e r c e n t   of  a  d y e .  
8.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im   6,  which  c o n t a i n s  
abou t :   (A)  18  w e i g h t   p e r c e n t   of  an  e t h o x y l a t e d   nonyl   a n d  

o c t y l   pheno l   of  f o rmula   I a / I b   where  x  is  9-10;   (B)  2 1 . 5  

we igh t   p e r c e n t   of  sodium  t r i d e c e t h - 7 - c a r b o x y l a t e ;   (C)  5 . 6  

we igh t   p e r c e n t   of  an  a l k y l   d i m e t h y l   benzylammonium  c h l o r i d e  

(50%  C14,  40%  C12'  10%  C16  a l k y l ) ;   and  o t h e r   i n g r e d i e n t s   com- 
p r i s i n g   0.36  we igh t   p e r c e n t   of  a  b r i g h t e n e r ,   1  w e i g h t   p e r c e n t  
of  t r i e t h y l a m i n e ,   4  w e i g h t   p e r c e n t   of  e t h a n o l ,   0.5  w e i g h t  
p e r c e n t   of  a  f r a g r a n c e   o i l   and  0.008  w e i g h t   p e r c e n t   of  a  d y e .  
9.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im   6,  which  c o n t a i n s  
abou t :   (A)  18  w e i g h t   p e r c e n t   of  an  e t h o x y l a t e d   nonyl   a n d  

o c t y l   pheno l   of  f o rmu la   I a / I b   where  x  is  9-10;  (B)  2 1 . 5  

we igh t   p e r c e n t   of  sodium  t r i d e c e t h - 7 - c a r b o x y l a t e ;   (C)  5 . 6  
we igh t   p e r c e n t   of  an  a l k y l   d i m e t h y l   benzylammonium  c h l o r i d e  
(50%  C14,  40%  C12'  10%  C16  a l k y l ) ;   and  o t h e r   i n g r e d i e n t s   com-  

p r i s i n g   0.36  we igh t   p e r c e n t   of  a  b r i g h t e n e r ,   1.0  w e i g h t  
p e r c e n t   of  e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d ,   4.0  w e i g h t  
p e r c e n t   of  e t h a n o l ,   0.5  we igh t   p e r c e n t   of  a  f r a g r a n c e   o i l  
and  0.008  we igh t   p e r c e n t   of  a  d y e .  
10.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a im   6,  which  c o n t a i n s  
abou t :   (A)  18  w e i g h t   p e r c e n t   of  an  e t h o x y l a t e d   nonyl   a n d  

o c t y l   pheno l   of  f o rmu la   I a / I b   where  x  is  9-10;  (B)  2 1 . 5  



w e i g h t   p e r c e n t   of  sodium  t r i d e c e t h - 7 - c a r b o x y l a t e ;   (C)  5 . 6  

w e i g h t   p e r c e n t   of  an  a l k y l   d i m e t h y l   benzylammonium  c h l o r i d e  

(50%  C14,  40%  C12'  10%  C16  a l k y l ) ;   and  o t h e r   i n g r e d i e n t s  

c o m p r i s i n g   5.0  w e i g h t   p e r c e n t   of  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 ,  

0.36  w e i g h t   p e r c e n t   of  a  b r i g h t e n e r ,   1.0  w e i g h t   p e r c e n t   o f  

t r i e t h y l a m i n e ,   4.0%  w e i g h t   p e r c e n t   of  e t h a n o l ,   0.5  w e i g h t  

p e r c e n t   of  a  f r a g r a n c e   o i l   and  0.008  w e i g h t   p e r c e n t   of  a  
d y e .  
11.  A  method  of  p r e v e n t i n g   s o i l   r e d e p o s i t i o n   in  t h e  

l a u n d e r i n g   of  t e x t i l e   f a b r i c s   which  c o m p r i s e s   l a u n d e r i n g  
s a i d   f a b r i c s   in  a  wash  medium  c o n t a i n i n g   a  c l e a n i n g ,  
b r i g h t e n i n g   and  g e r m i c i d a l l y   e f f e c t i v e   amount  of  a  l i q u i d  
l a u n d r y   d e t e r g e n t   c o n c e n t r a t e   c o m p o s i t i o n   a c c o r d i n g   to  a n y  
one  of  the  p r e c e d i n g   c l a i m s ,   s a i d   componen t s   A,  B and  C 
be ing   p r e s e n t   in  the  wash  medium  at  d i l u t i o n s   from  1 : 2 1 3  
to  1 : 2 1 3 3 .  
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