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T h i s   i n v e n t i o n   r e l a t e s   to  l a u n d r y   p r e s p o t t i n g   c o m p o s i t i o n s .  

More  p a r t i c u l a r l y ,   t h i s   i n v e n t i o n   r e l a t e s   to  a q u e o u s   l a u n -  

dry   p r e s p o t t i n g   c o m p o s i t i o n s   h a v i n g   e x c e l l e n t   s t a i n  

r e m o v a l   p r o p e r t i e s .  

C u r r e n t   c o m m e r c i a l l y   a v a i l a b l e   p r e s p o t t i n g   c o m p o s i t i o n s  

f a l l   i n t o   two  c a t e g o r i e s ,   t h o s e   b a s e d   p r i m a r i l y   upon  w a t e r  

and  t h o s e   b a s e d   p r i m a r i l y   upon   s o l v e n t s .   The  a q u e o u s  

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

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

s q u e e z e   b o t t l e s .   T h e s e   a q u e o u s   b a s e d   p r e s p o t t i n g   c o m p o -  
s i t i o n s   h a v e   good  s t a i n   r e m o v a l   c h a r a c t e r i s t i c s   a g a i n s t  

t he   s o - c a l l e d   w a t e r - b o r n e   s t a i n s .   T h e s e   s t a i n s   i n c l u d e  

g r a p e   j u i c e ,   m u s t a r d ,   g r a s s ,   c h o c o l a t e ,   c l a y   and  s i m i l a r  

s t a i n s .  

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

b e e n   p a c k a g e d   in   a e r o s o l   fo rm.   T h e s e   s o l v e n t - b a s e d  

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

o i l - b o r n e   s t a i n s ,   such   as  c o o k i n g   o i l ,   f a t ,   s p a g h e t t i  

s a u c e ,   s e b u m ,   g r e a s e ,   mo to r   o i l   and  t he   l i k e .   I t  i s  

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

t i o n s   w i t h   r e a s o n a b l e   w a t e r - b o r n e   s t a i n   r e m o v e r .  

H o w e v e r ,   i t   i s   d e s i r a b l e   to  use   a  c o m p o s i t i o n   which   h a s  

good  r e m o v a l   f o r   b o t h   w a t e r - b o r n e   and  o i l - b o r n e   s t a i n s .  

T h e r e   have   been   a t t e m p s   to  r e p l a c e   t h e   s o l v e n t   w i t h  

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



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

in  U.  S.  P a t e n t   4 , 4 3 8 , 0 0 9 ,   i s s u e d   March  20,  1984.   T h e  

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

c o n t a i n i n g   a  s a l t ,   a  n o n i o n i c   s u r f a c t a n t ,   from  5  to  60% 

by  w e i g h t   of  a  s o l v e n t ,   and  w a t e r .   T h e s e   c o m p o s i t i o n s   a r e  

d e s c r i b e d   as   h a v i n g   good  s t a i n   r e m o v a l   p r o p e r t i e s   b u t  

t h e s e   c o m p o s i t i o n s   r e q u i r e   t h a t   some  s o l v e n t   be  p r e s e n t  

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

A n o t h e r   a p p r o a c h   i s   s e t   f o r t h   i n   U.  S.  P a t e n t   4 , 0 7 9 , 0 7 8 ,  

i s s u e d   M a r c h   14,  1978 .   A  t y p i c a l   f o r m u l a t i o n   h a v i n g  

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

p a t e n t   i s   t e s t e d   in   Example   I  h e r e i n   as  a  c o m p a r a t i v e  

f o r m u l a t i o n .   Such  c o m p o s i t i o n s   r e q u i r e   a  n o n i o n i c  

s u r f a c t a n t ,   an  a n i o n i c   s u r f a c t a n t ,   an  a l k a n o l a m i n e ,   a  

b a s e ,   w a t e r ,   a  f a t t y   a c i d   c o r r o s i o n   i n h i b i t o r ,   as  o l e i c  

a c i d ,   and  o p t i o n a l l y ,   an  e l e c t r o l y t e   s a l t   to   r e d u c e   g e l  

f o r m a t i o n ,   s u c h   as  s o d i u m   c i t r a t e ,   and  a  c o l o r   s t a b i l i z i n g  

a g e n t ,   as  c i t r i c   a c i d   in   a m o u n t s   of   up  to   1%. 

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

a r e   t o t a l l y   a q u e o u s .   T h e s e   a q u e o u s   f o r m u l a t i o n s   e x h i b i t  

good  s t a i n   r e m o v a l   f o r   t he   w a t e r - b o r n e   s t a i n s   bu t   a r e  

i n f e r i o r   to   s o l v e n t   b a s e d   p r e s p o t t e r s   f o r   o i l   r e m o v a l .  

M o s t   a e r o s o l   p r e s p o t t i n g   f o r m u l a t i o n s   and  a  few  l i q u i d  

f o r m u l a t i o n s   a r e   t o t a l l y   n o n - a q u e o u s .   T h e s e   f o r m u l a t i o n s  

have   e x c e l l e n t   o i l - b o r n e   s t a i n   r e m o v a l   b u t   a re   l e s s  

e f f e c t i v e   a g a i n s t   w a t e r - b o r n e   s t a i n s .   F u r t h e r   t h e s e  

s o l v e n t   p r o d u c t s   o f t e n   c o n t r i b u t e   to   s o i l   r e d e p o s i t i o n .  

The  o b j e c t   to   t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   an  a q u e o u s  
l i q u i d   p r e s p o t t i n g   c o m p o s i t i o n   h a v i n g   s u p e r i o r   c l e a n i n g  

p r o p e r t i e s   f o r   b o t h   o i l   and  w a t e r - b o r n e   s t a i n s .  



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

p r e s p o t t i n g   c o m p o s i t i o n   c o m p r i s i n g :   (a)  f rom  a b o u t   0 . 1  

to   6%  by  w e i g h t   of  a  c h e l a t i n g   a g e n t ;   (b)  f rom  a b o u t  

5  to   a b o u t   40%  by  w e i g h t   of   a t   l e a s t   one  n o n i o n i c   s u r f a c -  

t a n t   w h e r e i n   t he   s u r f a c t a n t   has   an  HLB  such   t h a t   t h e  

c o m b i n e d   HLB  fo r   a l l   s u r f a c t a n t s   p r e s e n t   i s   w i t h i n   t h e  

r a n g e   of  f rom  9  to  13;  and   (c)  w a t e r ;   w h e r e i n   t h e  

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

t h e   c o m p o s i t i o n   has   a  pH  w i t h i n   t h e   r a n g e   of   f rom  a b o u t  

4 .5   to  1 2 . 2 .  

I t   has  been   s u r p r i s i n g l y   f o u n d   t h a t   t he   a q u e o u s   p r e s p o t -  

t i n g   c o m p o s i t i o n   of   t h e   p r e s e n t   i n v e n t i o n   e x h i b i t s   g o o d  

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

m o s t  c o n d i t i o n s   e n c o u n t e r e d   in  t h e   home  l a u n d r y .   T h e  

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

c l e a n i n g   p r o p e r t i e s   e q u a l   to   or  b e t t e r   t h a n   s o l v e n t  

c o n t a i n i n g   c o m p o s i t i o n s .  

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 r e   g e n e r a l l y  

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

t i o n s   s u i t a b l e   p r i m a r i l y   f o r   u se   as  pump  s p r a y   or   s q u e e z e  

b o t t l e   s p r a y   c o m p o s i t i o n s   to   r a t h e r   t h i c k   f o r m u l a t i o n s  

w h i c h   w o u l d   have  to   be  s p r e a d   on  t h e   c l o t h   by  s o m e  

a l t e r n a t e   m e t h o d .  

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

of  t he   p r e s e n t   i n v e n t i o n   w i l l   become   more  a p p a r e n t  

f rom  t he   f o l l o w i n g   more   d e t a i l e d   d e s c r i p t i o n   t h e r e o f .  

The  f i r s t   c o m p o n e n t   of   t h e   c o m p o s i t i o n s   to  t h e   p r e s e n t  

i n v e n t i o n   i s   a  c h e l a t i n g   a g e n t .   I t   i s   t h o u g h t   t h a t   t h e  

c h e l a t i n g   a g e n t   f u n c t i o n s   in   t h e   c o m p o s i t i o n   to   t h e  

p r e s e n t   i n v e n t i o n   to   a s s i s t   in   r e m o v a l   of  c e r t a i n   h e a v y  

i o n s   w h i c h   i n h i b i t   t h e   s u r f a c t a n c y   of  the   n o n i o n i c  



s u r f a c t a n t s .   A l s o   t h e s e   c h e l a t i n g   a g e n t s   a c t   in   c o n c e r t  

w i t h   t h e   n o n i o n i c   s u r f a c t a n t   so  t h a t   t he   s u r f a c t a n t   i s   i n  

t h e   r i g h t   c o n f i g u r a t i o n   to   a t t a c k   o i l y   s t a i n s   f rom  a n  

a q u e o u s   s y s t e m .   S u i t a b l e   c h e l a t i n g   a g e n t s   i n c l u d e   t h e  

s a l t s   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   (EDTA)  s u c h   a 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 i c   a c i d   d i s o d i u m   s a l t ,  

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   d iammonium  s a l t ,  

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   t r i s o d i u m   s a l t ,  

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   t e t r a s o d i u m   s a l t ,  

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   t e t r a p o t a s s i u m   s a l t ,  

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

t h e   s a l t s   of  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 i c   a c i d   (DTPA) 

such   as  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 i c   a c i d   p e n t a s o d i u m  

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

s a l t ,   e t c . ,   t he   s a l t s   of   ( N - h y d r o x y e t h y l )  



e t h y l e n e d i a m i n e t r i a c e t i c   a c i d   (HEDTA)  such   a s  

( N - h y d r o x y e t h y l )   e t h y l e n e d i a n i n e t r i a c e t i c   a c i d   t r i s o d i u m  

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

t r i p o t a s s i u m   s a l t ,   e t c . ,   the   s a l t s   of  n i t r i l o t r i a c e t i c  

a c i d   (NTA)  s u c h   as  n i t r i l o t r i a c e t i c   a c i d   t r i s o d i u m   s a l t ,  

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

c h e l a t i n g   a g e n t s   s u c h   as  t r i 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 ,  

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

c h e l a t i n g   a g e n t s   a r e   t he   EDTA  and  the  NTA  t y p e   c h e l a t i n g  

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

a c i d   and  p a r t i c u l a r l y   the  t e t r a s o d i u m ,   t r i s o d i u m   a n d  

d i s o d i u m   s a l t s   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 .  

T y p i c a l l y   the   c h e l a t i n g   a g e n t s   a re   p r e s e n t   in  t h e  

c o m p o s i t i o n   of  t h e   p r e s e n t   i n v e n t i o n   in  an  amoun t   of  f r o m  

a b o u t   0 .1   to  6%  by  w e i g h t .   I t   is  w i t h i n   t h i s   w e i g h t   r a n g e  
t h a t   the   op t imum  c l e a n i n g   and  p r e s p o t t i n g   e f f i c i e n c y   i s  

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

p r e s e n t   in  the   a m o u n t   of  from  a b o u t   1 .0   to  4%  by  w e i g h t  

and  p r e f e r a b l e   f rom  1 .5   to  3.0%  by  w e i g h t .  

The  c h e l a t i n g   a g e n t s ,   e s p e c i a l l y   the  EDTA,  DTPA,  and  HEDTA 

t y p e s ,   can  be  a d d e d   to  the  c o m p o s i t i o n   of  t h e   p r e s e n t  

i n v e n t i o n   in  t he   s a l t   fo rm,   which  is  p r e f e r e d   s i n c e   t h e  

s a l t s   a re   w a t e r   s o l u b l e ,   or  in  the   w a t e r   i n s o l u b l e   f r e e  

a c i d   f o rm .   I f   t he   c h e l a t i n g   a g e n t s   a re   a d d e d   i n  t h e   f r e e  

a c i d   f o rm ,   t he   f r e e   a c i d s   must   be  a t   l e a s t   p a r t i a l l y  

n e u t r a l i z e d   to  make  them  w a t e r   s o l u b l e   and  f o r m   t h e  

c h e l a t i n g   a g e n t   s a l t s   in  s i t u .   S u i t a b l e   b a s e s   t o  

n e u t r a l i z e   t he   f r e e   a c i d s   a re   sodium  h y d r o x i d e ,   p o t a s s i u m  

h y d r o x i d e   and  ammonium  h y d r o x i d e .   S u f f i c i e n t   b a s e   i s  

added   to  s o l u b l i z e   t he   f r e e   a c i d   c h e l a t i n g   a g e n t   and  t o  

b r i n g   the   pH  of  t h e   c o m p o s i t i o n   w i t h i n   t h e   r a n g e   of  a b o u t  

4 .5   to  1 2 . 2 .  



I f   t he   c h e l a t i n g   a g e n t s   a re   added   as  s a l t s ,   t h e s e   s a l t s  

a r e   o f t e n   q u i t e   b a s i c ,   h a v i n g   a  pH  o f t e n   a b o v e   10.  I t   m a y  

be  n e c e s s a r y   to  add  some  a c i d   or  o t h e r   pH  b u f f e r i n g  

m a t e r i a l   to  t he   c o m p o s i t i o n   of  the   p r e s e n t   i n v e n t i o n   t o  

a d j u s t   t he   pH  to  w i t h i n   a  r a n g e   of  f rom  4 .5   to  12 .2   a n d  

p r e f e r a b l y   6 .5   to  8 .5   and  opt imum  7  to  8.  S u i t a b l e   a c i d s  

i n c l u d e   c i t r i c   a c i d ,   o x a l i c   a c i d ,   a c e t i c   a c i d ,  

h y d r o c h l o r i c   a c i d ,   p h o s p h o r i c . ,   and  t he   l i k e .   The  p r i m a r y  

f u n c t i o n   of  t he   a c i d   is  to  c o n t r o l   t he   pH  so  t h a t   t h e  

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

f rom  the   f a b r i c s .   C e r t a i n   o r g a n i c   a c i d s   a l s o   have  s o m e  

c h e l a t i n g   p r o p e r t i e s   and  t h e r e f o r e   may  c o n t r i b u t e   to  t h e  

o v e r a l l   c l e a n i n g   e f f i c i e n c y   of  the   p r e s p o t t i n g  

c o m p o s i t i o n .  G e n e r a l l y   t h e  a c i d s ,   i f   u s e d ,   a re   p r e s e n t _ i n  

t he   c o m p o s i t i o n s   in  the   amount   of  f rom  0 . 2   to  2%  b y  

w e i g h t ,   h o w e v e r   t he   amount   of  a c i d   u s e d   i s   no t   c r i t i c a l .  

The  p r e f e r r e d   a c i d   i s   c i t r i c   a c i d .  

C i t r i c   a c i d   may  a l s o   be  e m p l o y e d   as  a  c h e l a t i n g   a g e n t ,  

s i n c e   i t   p o s s e s s e s   c h e l a t i n g   p r o p e r t i e s .   For  t h i s   p u r p o s e  

i t   is   e m p l o y e d   in  c n e l a t i n g   a m o u n t s   f rom  a b o u t   1.0  to  4 . 0 %  

by  w e i g h t   and ,   p r e f e r a b l y ,   from  1.5  to   3.0%  by  w e i g h t .   A 

s u i t a b l e   base   can   be  e m p l o y e d   to  a d j u s t   t h e   pH  of  t h e  

c o m p o s i t i o n   to  w i t h i n   t he   p r e f e r r e d   r a n g e   f rom  6.5  to  8 . 5  

and ,   o p t i m a l l y ,   b e t w e e n   7  and  8 .  

A c c o r d i n g l y ,   c i t r i c   a c i d   may  be  e m p l o y e d   h e r e i n   as  a  f i r s t  

c o m p o n e n t   of  t he   i n v e n t i v e   c o m p o s i t i o n   to  a s s i s t   i n  

r e m o v i n g   h e a v y   i o n s   a n d / o r   to  a c t   in  c o n c e r t   w i t h   t h e  

n o n i o n i c   s u r f a c t a n t   to  a i d   in  a t t a c k i n g   o i l y   s t a i n s .   I f  

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

c h e l a t i n g   a g e n t s   of  the   i n v e n t i o n ,   to  a s s i s t   i n  

c o n t r o l l i n g   t h e   f i n a l   pH  of  the   c o m p o s i t i o n ,   when  s u c h  

o t h e r   c h e l a t i n g   a g e n t s   a re   added   as  s a l t 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   a l s o   i n c l u d e   a t  

l e a s t   one  n o n i o n i c   s u r f a c t a n t .   A  s i n g l e   n o n i o n i c  

s u r f a c t a n t   h a v i n g   an  a p p r o p r i a t e   HLB  can  be  u t i l i z e d   o r  
m i x t u r e s   of  n o n i o n i c   s u r f a c t a n t s   such  t h a t   t he   HLB  of  t h e  

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

a p p r o p r i a t e   r a n g e .   I t   has   g e n e r a l l y   b e e n   f o u n d   t h a t   t h e  

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

s h o u l d   have   an  HLB  w i t h i n   the   r a n g e   of  f rom  9  to  13  f o r  

o p t i u m   e f f i c i e n c y .   I t   is   p e r f e r r e d   t h a t   t h e   HLB  b e  

b e t w e e n   10  and  12.   The  op t imum  HLB  r a n g e   i s   f rom  1 0 . 5   t o  

1 1 . 5 .  

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  i n c l u d e   t he   e t h o x y l a t e d  

n o n y l p h e n o l s   s u c h   as  t he   S u r f o n i c   N  s e r i e s   a v a i l a b l e   f r o m  

T e x a c o   C h e m i c a l s ;   and  the   e t h o x y l a t e d   o c t y l p h e n o l s  

i n c l u d i n g   the  T r i t o n   X  s e r i e s   a v a i l a b l e   f rom  Rohm  &  H a a s ;  

the   e t h o x y l a t e d   s e c o n d a r y   f a t t y   a l c o h o l s   s u c h   as  t h e  

T e r g i t o l   s e r i e s   a v a i l a b l e   from  Union  C a r b i d e ;   t h e  

e t h o x y l a t e d   p r i m a r y   f a t t y   a l c o h o l s   such   as  t h e   N e o d o l s  

a v a i l a b l e   f rom  S h e l l   C h e m i c a l s ;   the  e t h o x y l a t e d   s o r b i t a n  

f a t t y   a c i d   e s t e r s   s u c h   as  the   lweens   f rom  ICI  A m e r i c a   a n d  

the   s o r b i t a n   f a t t y   a c i d   e s t e r s   such  as  t h e   S p a n s   f rom  I C I  

A m e r i c a .  

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

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

e t h y l o x y l a t i o n   of  f rom  3  to  10  moles   of  e t h y l e n e   o x i d e ,  

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

3  to  10  mo les   of  e t h y l e n e   o x i d e   and  the   e t h o x y l a t e d   f a t t y  

s e c o n d a r y   a l c o h o l s   e s p e c i a l l y   t h o s e   h a v i n g   f rom  3  to  1 0  

m o l e s   of  e t h y l e n e   o x i d e .   As  n o t e d   above   m i x t u r e s   o f  

n o n i o n i c   s u r f a c t a n t s ,  w h i c h   i n d i v i d u a l l y   have   an  HLB 

o u t s i d e   the  r a n g e ,   can  be  u t i l i z e d   so  l o n g   as  t h e  

r e s u l t a n t   HLB  v a l u e   of  t h e  m i x t u r e   is  w i t h i n   the   r a n g e   a s  

s e t   f o r t h   a b o v e .   I t   is  w i t h i n   t h i s   HLB  r a n g e   t h a t   t h e  

s t a i n   r e m o v a l   p r o p e r t i e s   of  the   c o m p o s i t i o n   of  the   p r e s e n t  



i n v e n t i o n   a r e   at   a  maximum.  O u t s i d e   t h i s   r a n g e   t h e r e   i s  

n o t   s u f f i c i e n t   o i l   and  w a t e r   d i s p e r s i b i l i t y   to  p r o v i d e  

s u i t a b l e   s t a i n   r e m o v i n g   p r o p e r t i e s .   G e n e r a l l y   i t   has   b e e n  

f o u n d   t h a t   t he   n o n i o n i c   s u r f a c t a n t s   wh ich   a r e   w a t e r  

d i s p e r s i b l e   have   t h e   b e s t   s t a i n   r e m o v a l   p r o p e r t i e s   in  t h e  

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 t   i s   t h o u g h t   t h a t  

w a t e r   d i s p e r s i b l e   s u r f a c t a n t s   a c t   bo th   a g a i n s t   o i l   a n d  

w a t e r   borne   s t a i n s .  

G e n e r a l l y   the   c o m p o s i t i o n   s h o u l d   i n c l u d e   f rom  5  to  40%  b y  

w e i g h t   of  at   l e a s t   one  n o n i o n i c   s u r f a c t a n t   and  p r e f e r a b l y  

f rom  5  to  20%  by  w e i g h t   and  o p t i m a l l y   7  to  20%  by  w e i g h t  

of  at  l e a s t   one  n o n i o n i c   s u r f a c t a n t .  

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   a r e  

c h a r a c t e r i z e d   as  b e i n g   s u b s t a n t i a l l y   s o l v e n t   f r e e .   By  t h e  

t e r m   " s u b s t a n t i a l l y   s o l v e n t   f r e e "   is  m e a n t   a  c o m p o s i t i o n  

wh ich   c o n t a i n s   l e s s   t h a n   1%  by  w e i g h t   of  an  o r g a n i c   w a t e r  

i m m i s c i b l e   s o l v e n t   such   as  i s o p a r a f f i n i c   h y d r o c a r b o n s ,  

d e o d o r i z e d   k e r o s e n e ,   d - l i m o n e n e ,   the   c h l o r i n a t e d   s o l v e n t s  

s u c h   as  p e r c h l o r o e t h y l e n e ,   m e t h y l e n e   c h l o r i d e ,   e t c . ,   T h i s  

t e r m   is  meant   to  e x c l u d e   t h o s e   n o n - p o l a r   w a t e r   i n s o l u b l e  

s o l v e n t s   t y p i c a l l y   u sed   in  s t a i n   r e m o v a l   c o m p o s i t i o n 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   can   a l s o   i n c l u d e  

s m a l l  a d d i t i o n a l   a m o u n t s   of  o t h e r   c o n v e n t i o n a l   m a t e r i a l s  

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

and  the   l i k e .   G e n e r a l l y   t h e s e   m a t e r i a l s   a re   p r e s e n t   i n  

a m o u n t s   of  l e s s   t h a n   2%  by  w e i g h t   b a s e d   on  t h e   amount   o f  

t h e   c o m p o s i t i o n .  

A l t h o u g h   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   a r e  

p r i m a r i l y   d e s i g n e d   f o r   use   as  p r e s p o t t i n g   c o m p o s i t i o n s ,  

t h e s e   c o m p o s i t i o n s   can  a l s o   be  used  as  l a u n d r y   d e t e r g e n t s  

or  c l e a n i n g   a g e n t s .   T h e s e   c o m p o s i t i o n s   can   be  used   a s  

h e a v y   duty   l i q u i d   l a u n d r y   c l e a n i n g   c o m p o s i t i o n 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   can  be  p r e p a r e d  

by  any  c o n v e n t i o n a l   m e a n s .   S u i t a b l e   m e t h o d s   i n c l u d e   c o l d  

b l e n d i n g   or  o t h e r   m i x i n g   p r o c e s s e s .   I t   is   not   n e c e s s a r y  
to  use  h i g h   s h e a r   or  o t h e r   s t r e n u o u s   m i x i n g   t e c h n i q u e s   t o  

p r e p a r e   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 .  

The  p r e s p o t t i n g   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   w i l l  

now  be  i l l u s t r a t e d   by  way  of  the   f o l l o w i n g   e x a m p l e s   w h e r e  

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

Example   A 

An  a r t i f i c i a l   sebum  s o i l   was  p r e p a r e d   as  f o l l o w s :  

P a r t   A 

P a r t   B 



M e l t   a l l   t he   c o m p o n e n t s   of  P a r t   A  t o g e t h e r   at   1 2 0 - 1 3 0 °   F .  

Add  P a r t  B   to  P a r t   A  w i t h   a g i t a t i o n   w h i l e   h o t   u n t i l  

h o m o g e n e o u s .   At  t h i s   t i m e ,   12  grams  of  a i r   f i l t e r   d i r t  

(+200  mesh)  i s   a d d e d   and  a g i t a t e d   fo r   10  m i n u t e s .   F r o m  

5 0 - 1 0 0   ml  of  120°   F  d e i o n i z e d   wa te r   i s   a d d e d   w i t h  

a g i t a t i o n   and  s t i r r e d   f o r   10  m i n u t e s .   From  9 0 0 - 9 5 0   ml  ( t o  

t o t a l   1000  ml)  of  1200  F  d e i o n i z e d   w a t e r   i s   a d d e d   a n d  

a g i t a t e d   u n t i l   t h e   t e m p e r a t u r e   of  the   m i x t u r e   d r o p s   t o  

110°  F.  The  m i x t u r e   is   a g i t a t e d   in  a  G i f f o r d   Wood 

H o m o g e n i z e r   f o r   10  m i n u t e s   or  u n t i l   120°  F.  Pour   t h e  

m i x t u r e   t h r o u g h   c h e e s e c l o t h   and  s t o r e   in  100°  F  o v e n .  

Example   B 

G r a s s   s t a i n   s l u r r y   is   p r e p a r e d   by  p l a c i n g   50  g r a m s   o f  

f r e s h   g r a s s   c l i p p i n g s   and  500  grams  of  w a t e r   in  a  b l e n d e r  

and  g r a d u a l l y   i n c r e a s i n g   the   speed  to  " l i q u i f y " .   Add 

i s o p r o p y l   a l c o h o l   as  n e e d e d   (up  to  50  g r a m s )   to  r e d u c e  

f o a m i n g   and  b l e n d   fo r   20  m i n u t e s .   Add  r e m a i n d e r   o f  

i s o p r o p y l   a l c o h o l   ( to  50  grams  t o t a l )   and  mix  f o r   5 

m i n u t e s .   S t r a i n   t h r o u g h   a  40  mesh  s c r e e n   and  k e e p  

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

Example   1 

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

c o m p o s i t i o n   was  p r e p a r e d :  



T h i s   f o r m u l a t i o n   was  m i x e d   and  t h e n   p l a c e d   i n t o   a  s q u e e z e  
b o t t l e   h a v i n g   a  f o u n t a i n   t ype   cap  fo r   t e s t i n g .   T h e  

c o m p o s i t i o n   had  a  pH  of  7 . 9 .   The  f o r m u l a t i o n   was  t e s t e d  

on  4  t y p e s   of  w h i t e   c l o t h   s w a t c h e s :   100%  c o t t o n ,   6 5 / 3 5  

p o l y e s t e r /   c o t t o n ,   5 0 / 5 0   p o l y e s t e r / c o t t o n ,   and  100% 

p o l y e s t e r .   Each  s w a t c h   was  s t a i n e d   w i t h   7  s t a i n s ,   u s e d  

mo to r   o i l ,   m u s t a r d ,   g r a p e   j u i c e ,   c h o c o l a t e ,   a  20%  c l a y  

s l u r r y ,   a r t i f i c i a l   sebum  (Example   A),  and  g r a s s   s l u r r y  

(Example   B).   The  s w a t c h e s   were  s a t u r a t e d   w i t h   t he   a b o v e  

f o r m u l a t i o n   and  a l l o w e d   to  s i t   f o r   1  m i n u t e .   The  s w a t c h e s  

were  t h e n   washed   w i t h   T ide   d e t e r g e n t   a v a i l a b l e   f r o m  

P r o c t e r   &  Gamble  w i t h   a  dummy  l o a d   of  c o t t o n   t o w e l s .   T h e  

s t a i n   r e m o v a l   c h a r a c t e r i s t i c s   were   r a t e d   on  a  5  p o i n t  

s c a l e   w i t h   1  b e i n g   e s s e n t i a l l y   no  r e m o v a l   and  5  b e i n g  

c o m p l e t e   r e m o v a l .   The  above   f o r m u l a t i o n   i s   c o m p a r e d   to  a  

l i q u i d   p r e s p o t t e r   f o r m u l a t i o n   ( c o m p a r a t i v e )   c o n t a i n i n g   2% 

s o d i u m   c i t r a t e ,   8%  of  a  C12-C15  e t h o y l a t e d   a l c o h o l   (7 

m o l e s   e t h y l e n e   o x i d e ) ,   2.4%  s o d i u m   x y l e n e   s u l f o n a t e   a n d  

87.6%  w a t e r .   The  r e s u l t s   a re   shown  in  T a b l e   1 .  

The  f o r m u l a t i o n   of  E x a m p l e   1  had  a  c o m p o s i t e   s t a i n   r e m o v a l   o f  

a p p r o x i m a t e l y   3 .75   f o r   a l l   f o u r   c l o t h   t y p e s   w h i l e   the   c o m p a r a t i v e  

c o m p o s i t i o n   had  a  c o m p o s i t e   of  3 . 4 6 .   The  s t a i n   r e m o v a l   s c o r e s   f o r  

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

o i l .   For  t h i s   s t a i n   t he   c o m p a r i t i v e   f o r m u l a   d id   no t   r emove   the   s t a i n  

for   any  c l o t h   t ype   w h i l e   the   f o r m u l a t i o n   of  Example   1  showed   i m p r o v e d  

o i l   s t a i n   r e m o v a l .  



Example   2 

The  p r o c e d u r e   of  E x a m p l e   1  is   r e p e a t e d   e x c e p t   t h a t   t h e  

f o r m u l a t i o n   is  c h a n g e d   as  shown  in  T a b l e   2.  T h e  

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

of  Example   1.  As  t h e   s t a i n   r e m o v a l   s c o r e s   f o r   s t a i n s  

o t h e r   t h a n   u sed   m o t o r   o i l   a r e   e s s e n t i a l l y   e q u i v a l e n t   o n l y  

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

a r e   shown  in  T a b l e   2 .  

As  i t   is  a p p a r e n t   f rom  t he   a b o v e ,   i n c r e a s i n g   t h e  

s u r f a c t a n t   l e v e l   i n c r e a s e s   t he   a b i l i t y   of  t he   f o r m u l a t i o n  

to  remove  u sed   m o t o r   o i l   f rom  a  v a r i e t y   of  f a b r i c s .  



Example   3 

The  p r o c e d u r e   of  E x a m p l e   1  is   f o l l o w e d   w i t h   t h e   e x c e p t i o n  

t h a t   the  f o r m u l a t i o n s   as  shown  in  Tab le   3  were   p r e p a r e d .  

For  c o m p a r i s o n ,   s i m i l a r   f o r m u l a t i o n s   were  p r e p a r e d   w i t h o u t  

the   t e t r a s o d i u m   s a l t   of  e t h y l e n e d i a m e n e t e t r a a c e d i c   a c i d s .  

As  the   o n l y   s u b s t a n t i a l   d i f f e r e n c e s   b e t w e e n   t h e  

f o r m u l a t i o n s   in  s t a i n   r e m o v a l   is   in  the  u s e d   m o t o r   o i l  

r e m o v a l ,   t h i s   was  a l s o   shown  in  Tab le   3 .  



Example   4 

P r o c e d u r e   of  E x a m p l e   1  is  r e p e a t e d   w i t h   t he   e x c e p t i o n   t h a t  

t h e   f o r m u l a t i o n s   u s e d   in  T a b l e   4  were  r u n .  

As  a p p a r e n t   f rom  T a b l e   4,  i n c l u s i o n   of  s m a l l   a m o u n t s   o f  

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

c o t t o n   bu t   can  e f f e c t   i t s   o i l   r e m o v a l   fo r   o t h e r   t y p e s   o f  

c l o t h .  



Example   5 

In  o r d e r   to  show  the   e f f e c t   of  d i f f e r e n t   l e v e l s   o f  

c h e l a t i n g   a g e n t ,   the   f o r m u l a t i o n s   in  T a b l e   5  w e r e   p r e p a r e d  

and  t e s t e d   u s i n g   the   p r o c e d u r e   of  E x a m p l e   1 .  

As  i t   is  a p p a r e n t   from  T a b l e   5,  a t   a  l e v e l   of  f r o m  

a p p r o x i m a t e l y   0.5  to  a b o u t   4%  is   o p t i m u m   f o r   b e s t   o i l   r e m o v a l .  

A l t h o u g h   a t   ve ry   low  l e v e l s   and  h i g h e r   l e v e l s   of  EDTA  some  o i l  

r e m o v a l   can  be  s e e n .   In  each   of  t h e   f o r m u l a t i o n s   the   c i t r i c   a c i d  

was  a d j u s t e d   to  m a i n t a i n   the   pH  at   a p p r o x i m a t e l y   7 . 9 .  



Example   6 

In  o r d e r   to  show  t he   e f f e c t   of  d i f f e r e n t   c h e l a t i n g   a g e n t s  

t h e   f o r m u l a t i o n s   shown  in  T a b l e   6  were   p r e p a r e d .   In  s o m e  

c a s e s   the   pH  was  a d j u s t e d ,   w h i l e   i n  o t h e r   c a s e s   t h e   pH  o f  

t h e   m a t e r i a l   by  i t s e l f   was  u s e d .  



Example   7 

In  o r d e r   to  show  the   e f f e c t   of  v a r y i n g   a c i d s   u sed   t o  

a d j u s t   the   pH,  t he   f o r m u l a t i o n s   shown  in  T a b l e   7  w e r e  

p r e p a r e d ,   u s i n g   t he   p r o c e d u r e   of  Example   l .   T h e s e  

f o r m u l a t i o n s   were   a l s o   t e s t e d   as  in  E x a m p l e   1 .  



Example   8 

The  p r o c e d u r e   in  f o r m u l a t i o n   of  Example   1  was  p r e p a r e d  

w i t h   t he   e x c e p t i o n   t h a t   t h e   s u r f o n i c   N60  was  r e p l a c e d   w i t h  

t h e   f o l l o w i n g   s u r f a c t a n t s :  



The  o i l   r e m o v a l   s c o r e s   a re   shown  in  T a b l e   8 .  



Example   9 

The  p r o c e d u r e   of  Example   1  i s   r e p e a t e d   w i t h   t he   f o l l o w i n g  

f o r m u l a t i o n :  

The  pH  of  the   f o r m u l a t i o n   i s   b e t w e e n   7  and  8.  T h e  

f o r m u l a t i o n   is   e f f e c t i v e   in  r e m o v i n g   s t a i n s   as  s e t   f o r t h  

in  E x a m p l e   1 .  



1.  A  l a u n d r y   p r e s p o t t i n g   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 )   f rom  a b o u t   0 . 1   to  6%  by  w e i g h t   of  a  

c h e l a t i n g   a g e n t ;  

(b)  from  a b o u t   5  to   40%  by  w e i g h t   of  a t  

l e a s t   one  n o n 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  

s u r f a c t a n t   has   an  HLB  such   t h a t   t he   c o m b i n e d  

HLB  f o r   a l l   s u r f a c t a n t s   p r e s e n t   i s   w i t h i n  

t he   r a n g e   of  f rom  9  to   13;  a n d  

(c)  w a t e r ;  

w h e r e i n   t he   c o m p o s i t i o n   i s   s u b s t a n t i a l l y   s o l v e n t   f r e e   a n d  

w h e r e i n   t he   c o m p o s i t i o n   h a s   a  pH  w i t h i n   t he   r a n g e   of  f r o m  

a b o u t   4 .5   to  1 2 . 2 .  

2.  The  c o m p o s i t i o n   of  c l a i m   1,  c h a r a c t e r i z e d   i n  

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

c o n s i s t i n g   of  s a l t s   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 ,  

s a l t s   of  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 i c   a c i d ,   s a l t s   o f  

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

n i t r i l o t r i a c e t i c   a c i d ,   t r i 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 ,  

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

3.  The  c o m p o s i t i o n   of   c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   t he   c h e l a t i n g   a g e n t   i s   s e l e c t e d   f rom  t he   g r o u p  

c o n s i s t i n g   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   d i s o d i u m  

s a l t ,   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   d i ammonium  s a l t ,  

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   d i p o t a s s i u m   s a l t ,  

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   t r i p o t a s s i u m   s a l t ,  

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   t r i s o d i u m   s a l t ,  

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   t e t r a s o d i u m   s a l t ,  

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   t e t r a p o t a s s i u m   s a l t ,  

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   t e t r a m m o n i u m   s a l t ,  

n i t r i l o t r i a c e t i c   a c i d   t r i s o d i u m   s a l t ,   n i t r i l o t r i a c e t i c  

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

4.  The  c o m p o s i t i o n   of  c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   t he   c h e l a t i n g   a g e n t   i s   c i t r i c   a c i d .  



5.  The  c o m p o s i t i o n   of  any  of  c l a i m s   1  to   4 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   c h e l a t i n g   a g e n t   i s   p r e s e n t   i n  

an  amoun t   of  f rom  l . 0   t o   4.0%  by  w e i g h t .  

6.  The  c o m p o s i t i o n   of  any  of  c l a i m s   1  to   5 ,  

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

f rom  t he   g r o u p   c o n s i s t i n g   of  e t h o x y l a t e d   n o n y l p h e n o l s ,  

e t h o x y l a t e d   o c t y l p h e n o l s ,   e t h o x y l a t e d   s e c o n d a r y   f a t t y  

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

s o r b i t a n   f a t t y   a c i d   e s t e r s ,   s o r b i t a n   f a t t y   a c i d   e s t e r s  

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

7.  The  c o m p o s i t i o n   of  any  of  c l a i m s   1  to   6 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   s u r f a c t a n t s   a re   p r e s e n t   in   t h e  

a m o u n t   f rom  5.0  to  20.0%  by  w e i g h t .  

8.  The  c o m p o s i t i o n   of  any  of  c l a i m s   1  to   7 ,  

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

a m o u n t   of  an  a c i d   s u f f i c i e n t   to   a d j u s t   t h e   pH  of   t h e  

c o m p o s i t i o n   to   w i t h i n   t h e   r a n g e   of  4.5  to  1 2 . 2 .  

9.  A  l a u n d r y   p r e s p o t t i n g   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)  f rom  a b o u t   1.0  to   4.0%  by  w e i g h t   o f  

a  c h e l a t i n g   a g e n t   s e l e c t e d   from  the   g r o u p  

c o n s i s t i n g   of  s a l t s   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 ,   s a l t s   of   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 i c  

a c i d ,   s a l t s   of  ( N - h y d r o x y e t h y l )   e t h y l e n e d i a m i n e -  

t r i a c e t i c   a c i d ,   s a l t s   of  n i t r i l o t r i a c e t i c   a c i d  

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

(b)  f rom  a b o u t   5  to  20%  by  w e i g h t   of   a t  

l e a s t   one  n o n i o n i c   s u r f a c t a n t   s e l e c t e d   f rom  t h e  

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

e t h o x y l a t e d   o c t y l p h e n o l s ,   e t h o x y l a t e d   s e c o n d a r y  

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

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

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

t h e r e o f ,   w h e r e i n   s u r f a c t a n t   has  an  HLB  s u c h   t h a t  

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

i s   w i t h i n   t h e   r a n g e   of  from  10  to   12;  a n d  



( c )   w a t e r   w h e r e i n   t h e   c o m p o s i t i o n   i s  

s u b s t a n t i a l l y   s o l v e n t   f r e e   and  w h e r e i n   t h e  

c o m p o s i t i o n   has   a  pH  w i t h i n   t h e   r a n g e   of  6 . 5  

to  8 . 5 .  

10.  A  l a u n d r y   p r e s p o t t i n g   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  a b o u t   1.0  to   4.0%  by  w e i g h t   o f  

c i t r i c   a c i d ;  

(b)  from  a b o u t   5  to  20%  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   h a v i n g   an  HLB  such  t h a t   t h e  

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

w i t h i n   t he   r a n g e   f r o m   10  to   12,  s a i d   s u r f a c t a n t  

s e l e c t e d   from  t h e   g r o u p   c o n s i s t i n g   o f  

e t h o x y l a t e d   n o n y l p h e n o l s ,   e t h o x y l a t e d   o c t y l -  

p h e n o l s ,   e t h o x y l a t e d   s e c o n d a r y   f a t t y   a l c o h o l s ,  

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

s o r b i t a n   f a t t y   a c i d   e s t e r s ,   s o r b i t a n   f a t t y  

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

(c)  w a t e r  

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

a  pH  f rom  6 .5   to   8 . 5 .  
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