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@  Fabric  cleaning  compositions  for  day-based  stains. 
  Stain  removal  composition  comprise  mixtures  of 
grease-cutting  solvents  and  polyamines.  The  compositions 
are  particularly  useful  for  removing  stains  comprising  a 
mixture  of  grease  and  particulate  matter  from  fabrics.  Liquid 
detergents  containing  said  solvents  and  polyamines  in  the 
form  of  stable  oil-in-water  microemulsions  are  disclosed. 



T e c h n i c a l   F i e l d  

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

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

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

r e m o v i n g   c o s m e t i c   s t a i n s ,   wh ich   c o m p r i s e   a  m i x t u r e   of  c l a y -  
b a s e d   m a t e r i a l   and  an  o i l y   or  g r e a s y   b i n d e r   m a t e r i a l .   Com- 

p o s i t i o n s   which   c o m p r i s e   a  s o l v e n t   i n g r e d i e n t   to  d i s p e r s e  
the   b i n d e r   and  a  p o l y a m i n e   m a t e r i a l   to  d i s p e r s e   t he   c l a y   a r e  

p r o v i d e d .   These   c o m p o s i t i o n s   can  be  used   in  t he   form  of  a  

s i m p l e   f a b r i c   p r e - s p o t t e r ,   or  in  f u l l y - f o r m u l a t e d   l a u n d r y  

d e t e r g e n t s   c o m p r i s i n g   a  m i x t u r e   of  v a r i o u s   i n g r e d i e n t s   d e -  

s i g n e d   to  remove  a  b r o a d   s p e c t r u m   of  s t a i n s   and  s o i l s   f r o m  

f a b r i c s ,   w i t h   p a r t i c u l a r l y   n o t e w o r t h y   b e n e f i t s   on  s t a i n s  

c a u s e d   by  c o s m e t i c s .  

B a c k g r o u n d  

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

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

s t a i n s   from  f a b r i c s .   C h e m i c a l l y   a n d  p h y s i c o - c h e m i c a l l y ,  

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

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

i n o r g a n i c , ,  a n d   d e t e r g e n t   c o m p o s i t i o n s   have  become  m o r e  

c o m p l e x   as  f o r m u l a t o r s   a t t e m p t   t o  p r o v i d e   p r o d u c t s   w h i c h  

h a n d l e   a l l  t y p e s ,   c o n c u r r e n t l y .   F o r   e x a m p l e ,   p r o t e a s e   e n -  

zymes  are   commonly  used   in  d e t e r g e n t s   f o r   b l o o d   and  g r a v y  

s t a i n s ;   a m y l a s e   enzymes   a r e   used   f o r   c a r b o h y d r a t e   s t a i n s ;  



n o n i o n i c   s u r f a c t a n t s   a re   used   for   h y d r o c a r b o n   o i l s ;   and  a n i o -  

n i c   s u r f a c t a n t s   and  b u i l d e r s  , a r e   u sed   f o r   p a r t i c u l a t e   s o i l .  

B l e a c h   is  used  to  c h e m i c a l l y   d e g r a d e   s t a i n s   t h a t   are  n o t  

a m e n a b l e   to  r e m o v a l   by  l e s s   r i g o r o u s   t r e a t m e n t .  

One  of  the  most   d i f f i c u l t   s t a i n s   to  remove  from  f a b r i c s  

is   the   c o s m e t i c   s t a i n ,   and  from  t ime   i m m e m o r i a l   the   p e r s i s -  

t e n t ,   t e l l t a l e   smudge  of  l i p s t i c k   on  a  s h i r t c o l l a r   or  h a n d -  

k e r c h i e f   has  been   the   d o w n f a l l   of  many  a  m i s c r e a n t .   M o r e -  

o v e r ,   t he   r e m a r k a b l e   a b i l i t y   of  t he   m o d e r n   c o s m e t i c   i n d u s t r y  
to  p r o v i d e   p r o d u c t s   wh ich   a re   more  and  more  l o n g - l a s t i n g   o n  

t h e   u s e r ' s   s k i n   n e c e s s a r i l y   means  t h a t   t o d a y ' s   c o s m e t i c s   a r e  

i n c r e a s i n g l y   p e r s i s t e n t   on  f a b r i c s   to  w h i c h   t h e y   a re   u n i n -  

t e n t i o n a l l y   a p p l i e d .  

C h e m i c a l l y ,   many  c o s m e t i c s   c o m p r i s e   a  c l a y   base   w h i c h  

s e r v e s   in   p a r t   as   a  f i l l e r ,   t h i c k e n e r ,   c a r r i e r   for   c o l o r  

b o d i e s ,   and  the   l i k e ,   b l e n d e d   w i t h   an  o i l y   m a t e r i a l   w h i c h  

s e r v e s   p a r t i a l l y   as  a  b i n d e r ,   g l o s s   a g e n t   and  e m o l l i e n t .  

C o s m e t i c s   a re   t y p i c a l l y   m a n u f a c t u r e d   w i t h   g r e a t   c a r e ,   s u c h  

t h a t   t he   c l a y   and  c o l o r   b o d i e s   a re   in  t h e   form  of  ve ry   f i n e  

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

w i t h ,   and  c o a t e d   by,   the   o i l y   m a t e r i a l ,   w h i c h   may  be  a  h y -  

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

Whi le   o p t i m a l   f rom  t he   s t a n d p o i n t   of  t h e   c o s m e t i c   f o r m u l a t o r ,  

t he   modern   c o s m e t i c   p r o d u c t   c a u s e s   m a j o r   p r o b l e m s   fo r   t h e  

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

w i d e l y   d i v e r g e n t   s o i l   t y p e s ( o i l y ,   p a r t i c u l a t e ,   c l a y ) a l l   i n  

i n t i m a t e   a d m i x t u r e   and  o f t e n   b r i g h t l y   c o l o r e d .   No  s i n g l e  

d e t e r g e n t   i n g r e d i e n t   can  r e a s o n a b l y   be  e x p e c t e d   to  h a n d l e  

such   a  complex   m i l i e u .  

The  p r e s e n t   i n v e n t i o n   e m p l o y s   o i l - r e m o v a l   s o l v e n t s   a n d  

c l a y - r e m o v a l   p o l y a m i n e s .   The  s o l v e n t s - d i s s o l v e   the  o i l   b a s e  

of  the   c o s m e t i c s ,   t h e r e b y   e x p o s i n g   t h e i r   c l a y   componen t   t o  

t he   p o l y a m i n e   m a t e r i a l s   wh ich   d i s p e r s e   and  remove  i t   f r o m  

f a b r i c s .  

The  use  of  s o l v e n t s   of  the   t y p e   e m p l o y e d   in  t h i s   i n -  

v e n t i o n   as  g r e a s e   and  o i l   r e m o v a l   i n g r e d i e n t s   in  c l e a n e r s  



of  v a r i o u s   t y p e s   is  w e l l - k n o w n   c o m m e r c i a l l y   and  from  t h e  

p a t e n t   l i t e r a t u r e .   See,  f o r  e x a m p l e ,   U.S.  P a t e n t   2 . 0 7 3 . 4 6 4 ;  

EPO  A p p l i c a t i o n s   0  072  48E  and  8 1 2 0 0 5 4 0 . 3 ;   B r i t i s h   P a t e n t  

1 . 6 0 3 . 0 4 7 .  

H o w e v e r ,   the   use  of  such  s o l v e n t s   in  c o m b i n a t i o n   w i t h  

p o l y a m i n e   m a t e r i a l s   in  the  manner   d i s c l o s e d   h e r e i n   is  n o t  

b e l i e v e d   to  have  been  c o n t e m p l a t e d ,   h e r e t o f o r e .  

Summary  of  the   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c o m p o s i t i o n s   and  p r o -  
c e s s e s   f o r   r e m o v i n g   c o s m e t i c   s t a i n s ,   and  the   l i k e ,   f rom  f a -  

b r i c s ,   by  means  of  a  s o l v e n t   ( e s p e c i a l l y   s o l v e n t s   such  a s  

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

d - l i m o n e n e   or  mixed   t e r p e n e s ,   f a t t y   a l c o h o l s ,   b e n z y l  

a l c o h o l   and  m i x t u r e s   t h e r e o f )   and  an  a l k o x y l a t e d   p o l y a m i n e  

(as  d e s c r i b e d   more  f u l l y   h e r e i n a f t e r )   a t   a  w e i g h t   r a t i o   o f  

s o l v e n t : p o l y a m i n e   of  100:1  to  1 : 2 0 ,   p r e f e r a b l y   a t   l e a s t   2 : 1 .  

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

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

d i e n t s   such   as  d e t e r g e n c y   b u i l d e r s ,   e n z y m e s ,   d e t e r s i v e  

s u r f a c t a n t s ,   and  the   l i k e ,   c h a r a c t e r i z e d   in  t h a t   such   c o m -  

p o s i t i o n s   c o n t a i n   at   l e a s t   a b o u t   5%  by  w e i g h t   of  t he   a f o r e -  

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

f u l l y - f o r m u l a t e d   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   a t   l e a s t  

5%  of  t h e   s o l v e n t   and  a t   l e a s t   0.2%  of  t he   p o l y a m i n e .  

D e t a i l e d   D e s c r i p t i o n   of  the   I n v e n t i o n  

The  e s s e n t i a l   s o l v e n t   and  p o l y a m i n e   c o m p o n e n t s ,   as  w e l l  

as  t he   p r e f e r r e d   s u r f a c t a n t   c o m p o n e n t s   and  o t h e r   o p t i o n a l  

i n g r e d i e n t s   u s e d   in  the  p r a c t i c e   of  t he   p r e s e n t   i n v e n t i o n  

are   d e s c r i b e d   in  more  d e t a i l ,   h e r e i n a f t e r .   Al l   p e r c e n t a g e s  

and  r a t i o s   m e n t i o n e d   in  t h i s   s p e c i f i c a t i o n   a re   by  w e i g h t ,  

u n l e s s   o t h e r w i s e   s t a t e d .  



S o l v e n t  -   The  s o l v e n t s   emp loyed   h e r e i n   can  be  any  of  t h e  

w e l l - k n o w n   " d e g r e a s i n g "   s o l v e n t s   commonly  known  f o r   use  i n ,  

fo r   e x a m p l e ,   t h e   c o m m e r c i a l   l a u n d r y   and  d r y c l e a n i n g   i n d u s -  

t r y ,   in  the   h a r d - s u r f a c e   c l e a n e r   i n d u s t r y   and  t he   m e t a l w o r -  

k ing   i n d u s t r y .   T y p i c a l l y ,   such  s o l v e n t s   c o m p r i s e   h y d r o -  
c a r b o n   or  h a l o g e n a t e d   h y d r o c a r b o n   m o i e t i e s   of  t he   a l k y l   o r  

c y c l o a l k y l   t y p e ,   and  have  a  b o i l i n g   p o i n t   w e l l   above   r o o m  

t e m p e r a t u r e .  

The  f o r m u l a t o r   of  c o m p o s i t i o n s   of  t he   p r e s e n t   t ype   w i l l  

be  g u i d e d   in  t h e   s e l e c t i o n   of  s o l v e n t   p a r t l y   by  t he   need   t o  

p r o v i d e   good  g r e a s e - c u t t i n g   p r o p e r t i e s ,   and  p a r t l y   by  a e s t h e -  

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

f u n c t i o n   q u i t e   w e l l   in  the   p r e s e n t   c o m p o s i t i o n s ,   bu t   can  b e  

m a l o d o r o u s .   K e r o s e n e   can  be  used   in  c o m m e r c i a l   l a u n d r i e s .  

For  home  u s e ,   whe re   m a l o d o r s   would  no t   be  t o l e r a t e d ,   t h e  

f o r m u l a t o r   wou ld   be  more  l i k e l y   to  s e l e c t   s o l v e n t s   w h i c h  

h a v e  a   r e l a t i v e l y   p l e a s a n t   o d o r ,   or  o d o r s   wh ich   can  be  r e a s o -  

n a b l y   m o d i f i e d   by  p e r f u m i n g .   Such  s o l v e n t s   i n c l u d e ,   f o r  

e x a m p l e ,   t he   t e r p e n e s   and  t e r p e n o i d   s o l v e n t s   o b t a i n a b l e   f r o m  

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

B e n z y l   a l c o h o l   i s   a n o t h e r   r e l a t i v e l y   p l e a s a n t   s m e l l i n g   s o l -  

v e n t   f o r   use  h e r e i n .  

E x c e l l e n t   s o l v e n t s   f o r   use   h e r e i n   are  p a r a f f i n s   and  

the   mono-   and  b i c y c l i c   m o n o - t e r p e n e s ,   i . e . ,   t h o s e   of  t h e  

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

l i m o n e n e s   and  p i n e n e s ,   and  m i x t u r e s   t h e r e o f .   H i g h l y   p r e f e r r e d  

m a t e r i a l s   of  t h i s   t y p e   a re   d - l i m o h e n e   and  t he   m i x t u r e   o f  

t e r p e n e   h y d r o c a r b o n s   o b t a i n e d   from  the   e s s e n c e   of  o r a n g e s   ( e . g .  

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

ex  f r u i t   j u i c e ) .   A l so   u s e f u l   a r e ,   f o r   e x a m p l e ,   t e r p e n e s  

such   as  d i p e n t e n e ,   a l p h a - p i n e n e ,   b e t a - p i n e n e   and  the   m i x t u r e  

of  t e r p e n e   h y d r o c a r b o n s   e x p r e s s e d   from  l emons   and  g r a p e -  

f r u i t .  

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

o t h e r   s o l v e n t s   w h i c h   can  be  used   h e r e i n .  



P o l y a m i n e s  -   I t   is  to  be  u n d e r s t o o d   t h a t   the   te rm  " p o l y a m i n e s "  

as  used   h e r e i n   r e p r e s e n t s   g e n e r i c a l l y   the   a l k o x y l a t e d   p o l y a m i -  

n e s ,   b o t h   in  t h e i r   amine  form  and  in  t h e i r   q u a t e r n a r i z e d   f o r m .  

Such  m a t e r i a l s   can  c o n v e n i e n t l y   be  r e p r e s e n t e d   as  m o l e c u l e s  

of  t he   e m p i r i c a l   s t r u c t u r e s   w i t h   r e p e a t i n g   u n i t s :  

Amine  f o r m  

a n d  

Q u a t e r n a r i z e d  
f o r m  

w h e r e i n   R  is   a  h y d r o c a r b y l   g r o u p ,   u s u a l l y   of  2-6  c a r b o n  

a t o m s ;   R  may  be  a  CI -C20  h y d r o c a r b o n ;   t he   a l k o x y   g r o u p s  
a r e   p o l y e t h o x y ,   p o l y p r o p o x y ,   and  the   l i k e ,   w i t h   p o l y e t h o x y  

h a v i n g   a  d e g r e e   of  p o l y m e r i z a t i o n   of  2 - 3 0 ,   mos t   p r e f e r a b l y ,  

10  to  20;  x  i s   an  i n t e g e r   of  at   l e a s t   2,  p r e f e r a b l y   f r o m  

2 - 2 0 ,   mos t   p r e f e r a b l y   3 -5 ;   and  X@ is  an  a n i o n   such  a s  

h a l i d e   or  m e t h y l s u l f a t e ,   r e s u l t i n g   f rom  t he   q u a t e r n i z a t i o n  

r e a c t i o n .  

The  most   h i g h l y   p r e f e r r e d   p o l y a m i n e s   f o r   use   h e r e i n   a r e  

t he   s o - c a l l e d   e t h o x y l a t e d   p o l y e t h y l e n e   i m i n e s ,   i . e . ,   t h e  

p o l y m e r i z e d   r e a c t i o n   p r o d u c t   of  e t h y l e n e   o x i d e   w i t h   e t h y l e n e -  

i m i n e ,   h a v i n g   t he   g e n e r a l   f o r m u l a :  

w h e r e i n   x  i s   an  i n t e g e r   of  3  to  5  and  y  i s   an  i n t e g e r   of  10  

to  2 0 .  

S u r f a c t a n t s  -   In  a d d i t i o n   to  the   s o l v e n t   and  p o l y a m i n e ,   i t  



is   o p t i o n a l ,   bu t   h i g h l y   p r e f e r r e d ,   t h a t   the   c o m p o s i t i o n s  

h e r e i n   c o n t a i n   o r g a n i c   s u r f a c e - a c t i v e   a g e n t s   ( " s u r f a c t a n t s " )  

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

u s e  o f   such   m a t e r i a l s .  

W a t e r - s o l u b l e   d e t e r s i v e   s u r f a c t a n t s   u s e f u l   h e r e i n   i n -  

c l u d e   w e l l - k n o w n   s y n t h e t i c   a n i o n i c ,   n o n i o n i c ,   a m p h o t e r i c  
and  z w i t t e r i o n i c   s u r f a c t a n t s .   T y p i c a l   of  t h e s e   a r e   t h e  

a l k y l   b e n z e n e   s u l f o n a t e s ,   a l k y l -   and  a l k y l e t h e r   s u l f a t e s ,  

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

e t h o x y l a t e d )   a l c o h o l s   and  a l k y l   p h e n o l s ,   amine  o x i d e s , o ( -  

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

l i k e ,   w h i c h   a re   w e l l - k n o w n   from  the   d e t e r g e n c y   a r t .   I n  

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

t he   C9-C18  r a n g e ;   the   a n i o n i c   d e t e r s i v e   s u r f a c t a n t s   a r e   m o s t  

commonly  u s e d   in  the   form  of   t h e i r   s o d i u m ,   p o t a s s i u m   o r  
t r i e t h a n o l a m m o n i u m   s a l t s ;   t he   n o n i o n i c s   g e n e r a l l y   c o n t a i n   f r o m  

a b o u t   5  to   a b o u t   17  e t h y l e n e   o x i d e   g r o u p s .   U .S .   P a t e n t s  

4 . 1 1 1 . 8 5 5   and  3 . 9 9 5 . 6 6 9   c o n t a i n   d e t a i l e d   l i s t i n g s   of  s u c h  

t y p i c a l   d e t e r s i v e   s u r f a c t a n t s .   C11-C16  a l k y l   b e n z e n e   s u l f o -  

n a t e s ,   C12-C18   p a r a f f i n - s u l f o n a t e s   and  a l k y l  s u l f a t e s ,   and  t h e  

e t h o x y l a t e d   a l c o h o l s   and  a l k y l   p h e n o l s   a re   e s p e c i a l l y   p r e f e r r e d  

in  t he   c o m p o s i t i o n s   of  t he   p r e s e n t   t y p e .  
The  s u r f a c t a n t   c o m p o n e n t   can  c o m p r i s e   as  l i t t l e   a s  

1%  of  t h e   c o m p o s i t i o n s   h e r e i n ,   b u t   p r e f e r a b l y   t h e   c o m p o s i -  

t i o n s   w i l l   c o n t a i n   1%  to   40%,  p r e f e r a b l y   5%  to30%,   of  s u r -  

f a c t a n t .   M i x t u r e s   of  t h e   e t h o x y l a t e d   n o n i o n i c s   w i t h   a n i o n i c s  

such   as  t h e   a l k y l   b e n z e n e   s u l f o n a t e s ,   a l k y l   s u l f a t e s   a n d  

p a r a f f i n   s u l f o n a t e s   a re   p r e f e r r e d   f o r   t h r o u g h - t h e - w a s h  

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

F a t t y   A c i d / S o a p   I n g r e d i e n t  -   F a t t y   a c i d s   ( g e n e r a l l y   C 1 0 - C 1 8  
c h a i n   l e n g t h )   and  t h e i r   w a t e r - s o l u b l e   s a l t s   ( i . e . ,  

common  " s o a p s " ,   e s p e c i a l l y   a l k a l i   m e t a l   s o a p s )   can  be  u s e d  

in  the   p r e s e n t   c o m p o s i t i o n s   no t   on ly   fo r   t h e i r   d e t e r s i v e -  

s u r f a c t a n t   p r o p e r t i e s ,   bu t   a l s o   to  p r o v i d e   an  a d d i t i o n a l  



d e t e r g e n c y   b u i l d e r   f u n c t i o n   by  v i r t u e   of  t h e i r   a b i l i t y   t o  

i n t e r a c t   w i th   w a t e r   h a r d n e s s   c a t i o n s .   As  w i l l   be  d e s c r i b e d  

more  f u l l y   h e r e i n a f t e r ,   f a t t y   a c i d s   and  s o a p s   a re   p a r t i c u -  

l a r l y   u s e f u l   when  p r e p a r i n g   f u l l y - f o r m u l a t e d ,   h o m o g e n e o u s  

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

p o l y a m i n e   in  an  a q u e o u s   c a r r i e r .   Usage  l e v e l s   of  0 . 5  -   50% 

a re   t y p i c a l .  

O t h e r  O p t i o n a l   I n g r e d i e n t s  -   The  c o m p o s i t i o n s   h e r e i n   c a n  

c o n t a i n   o t h e r   i n g r e d i e n t s   which   a id   in  t h e i r   c l e a n i n g   p e r -  
f o r m a n c e .   For  e x a m p l e ,   i t   is  h i g h l y   p r e f e r r e d   t h a t   t h r o u g h -  

t h e - w a s h   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   a  d e t e r g e n t   b u i l d e r  

a n d / o r   m e t a l   ion  s e q u e s t r a n t .   Compounds  c l a s s i f i a b l e   a n d  

w e l l - k n o w n   in  the   a r t   as  d e t e r g e n t   b u i l d e r s   i n c l u d e   t h e  

n i t r i l o t r i a c e t a t e s ,   p o l y c a r b o x y l a t e s ,   c i t r a t e s ,   w a t e r -  

s o l u b l e   p h o s p h a t e s   such  as  t r i - p o l y p h o s p h a t e   and  s o d i u m  

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

M e t a l   ion  s e q u e s t r a n t s   i n c l u d e   a l l   of  t he   a b o v e ,   p l u s   m a t e -  

r i a l s   l i k e   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 ,   t h e   a m i n o - p o l y p h o s -  

p h o n a t e s   and  p h o s p h a t e s   (DEQUEST)  and  a  wide  v a r i e t y   o f  

o t h e r   p o l y - f u n c t i o n a l   o r g a n i c   a c i d s   and  s a l t s   too  n u m e r o u s  

to  m e n t i o n   in  d e t a i l   h e r e .   See  U.S.  P a t e n t   3 . 5 7 9 . 4 5 4   f o r  

t y p i c a l   e x a m p l e s   of  the   use   of  such  m a t e r i a l s   in  v a r i o u s  

c l e a n i n g   c o m p o s i t i o n s .   In  g e n e r a l ,   t h e   b u i l d e r / s e q u e s t r a n t  
w i l l   c o m p r i s e   a b o u t   0.5%  to  15%  of  t h e   c o m p o s i t i o n .   C i t r a t e  

i s   one  of  the   most   p r e f e r r e d   b u i l d e r s   s i n c e   i t   is   r e a d i l y  

s o l u b l e   in  the   a q u e o u s   p h a s e   of  h e a v y - d u t y   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 .  
The  c o m p o s i t i o n s   h e r e i n   a l s o   p r e f e r a b l y   c o n t a i n   e n z y m e s  

to  e n h a n c e   t h e i r   t h r o u g h - t h e - w a s h   c l e a n i n g   p e r f o r m a n c e   on  a  

v a r i e t y   of  s o i l s   and  s t a i n s .   Amylase   and  p r o t e a s e   e n z y m e s  
s u i t a b l e   fo r   use  in  d e t e r g e n t s   are   w e l l - k n o w n   in  t he   a r t   a n d  

in  c o m m e r c i a l l y   a v a i l a b l e   l i q u i d   and  g r a n u l a r   d e t e r g e n t s .  

C o m m e r c i a l   d e t e r s i v e   enzymes   ( p r e f e r a b l y   a  m i x t u r e   o f  

a m y l a s e   and  p r o t e a s e )   a r e   t y p i c a l l y   used   a t   l e v e l s   o f  

0.001%  to  2%,  and  h i g h e r ,   in  the   p r e s e n t   c o m p o s i t i o n s .  

I n g r e d i e n t s   such  as  p r o p a n e   d i o l   a n d / o r   f o r m a t e  



and  c a l c i u m   can  be  added   to  h e l p   s t a b i l i z e   t he   e n z y m e s   i n  

w e l l - k n o w n   f a s h i o n ,   a c c o r d i n g   to   t he   d e s i r e s   of  t he   f o r m u -  

l a t o r .  

M o r e o v e r ,   the   c o m p o s i t i o n s   h e r e i n   can  c o n t a i n ,   in  a d d i -  

t i o n   to  i n g r e d i e n t s   a l r e a d y   m e n t i o n e d ,   v a r i o u s   o t h e r   o p t i o -  
na l   i n g r e d i e n t s   t y p i c a l l y   u s e d   in  c o m m e r c i a l   p r o d u c t s   t o  

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

T y p i c a l   i n g r e d i e n t s   i n c l u d e   pH  r e g u l a n t s ,   p e r f u m e s ,   d y e s ,  

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

and  g e l - c o n t r o l   a g e n t s ,   f r e e z e - t h a w   s t a b i l i z e r s ,   b a c t e r i c i d e s ,  

p r e s e r v a t i v e s ,   suds   c o n t r o l   a g e n t s   and  t he   l i k e .  

W a t e r - a l c o h o l   ( e . g . ,   e t h a n o l ,   i s o p r o p a n o l ,   e t c . )  

m i x t u r e s   can  be  u sed   as  t h e   c a r r i e r   v e h i c l e   in   l i q u i d  

c o m p o s i t i o n s ,   and  a l k y l a t e d   p o l y s a c c h a r i d e s   can  be  u s e d   t o  

i n c r e a s e  t h e   s t a b i l i t y   and  p e r f o r m a n c e   c h a r a c t e r i s t i c s   of  t h e  

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

t h e   n e u t r a l   to  a l k a l i n e   pH  r a n g e ,   g e n e r a l l y   in  the   r a n g e   o f  

pH  6 . 5  -   9 . 0 ,   p r e f e r a b l y   a b o u t   6 . 8  -   7 . 5 .   M a t e r i a l s   such   a s  

sodium  hydroxide,   potassium  hydroxide ,   the  a lkanol   amines  such  as  t r i e -  

t h a n o l - a m i n e s ,   or  magnesium  hydrox ide ,   can  be  used  to  a d j u s t   the  pH, 

as  d e s i r e d .   P r e f e r r e d   pH  a d j u s t i n g   agents   are  d e s c r i b e d   h e r e i n a f t e r .  

The  p r e f e r r e d   c o m p o s i t i o n s   h e r e i n   a re   in  l i q u i d   f o r m ,  

w h i c h   can  be  p r e p a r e d   by  s i m p l y   b l e n d i n g   the   e s s e n t i a l   a n d  

o p t i o n a l   i n g r e d i e n t s   in  a  f l u i d   ( p r e f e r a b l y   a q u e o u s )   c a r r i e r .  

As  m e n t i o n e d   h e r e i n a b o v e ,   f a t t y   a c i d   or  soap  can  be  u s e d   i n  

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

m i c r o e m u l s i o n s   o f  t h e   s o l v e n t   in   an  a q u e o u s   c a r r i e r .   S o l i d  

or  g r a n u l a r   c o m p o s i t i o n s   can  be  p r e p a r e d   by  a d s o r b i n g   t h e  

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

e x a m p l e ,   in  a  s o d i u m   s u l f a t e ,   sod ium  p e r b o r a t e   ( b l e a c h )   o r  

s p r a y - d r i e d   d e t e r g e n t   g r a n u l e   c a r r i e r .  

In  one  p r o c e s s   a s p e c t ,   t h e   c o m p o s i t i o n s   h e r e i n   in   t h e  

form  of  l i q u i d s   or  p a s t e s   can  be  used   to  p r e - t r e a t   s o i l e d  

f a b r i c s   by  r u b b i n g   a  few  m i l l i l i t e r s   of  t he   c o m p o s i t i o n   d i -  

r e c t l y   o n t o   and  i n t o   t he   s o i l e d   a r e a ,   f o l l o w e d   by  l a u n d e r i n g ,  
in  s t a n d a r d   f a s h i o n .   In  a  t h r o u g h - t h e - w a s h   mode,   t h e   c o m p o -  



s i t i o n s   are  t y p i c a l l y   used  at  a  c o n c e n t r a t i o n   of  at   l e a s t  

50C  ppm,  p r e f e r a b l y   0.1%  tc  1.5%  in  an  a q u e o u s  

l a u n d r y   b a t h   at   pH  6 . 5  -   10  to  l a u n d e r   f a b r i c s .   The  

l a u n d e r i n g   can  be  c a r r i e d   out  over   the   r a n g e   f rom  5°C  to  t h e  

b o i l ,   w i th   e x c e l l e n t   r e s u l t s .  

I n d u s t r i a l   A p p l i c a t i o n  

The  f o l l o w i n g   e x a m p l e s   d e s c r i b e   a  v a r i e t y   of  f o r m u l a -  

t i o n s   which   can  be  p r e p a r e d   in  the   m a n n e r   of  t h e   p r e s e n t  

i n v e n t i o n   u s i n g   the   mixed  s o l v e n t / p o l y a m i n e   i n g r e d i e n t s .  

The  e x a m p l e s   a re   g i v e n   by  way  of  i l l u s t r a t i o n   and  a re   n o t  

i n t e n d e d   to  be  l i m i t i n g   of  the   s cope   of  t he   i n v e n t i o n .   I n  

the   f o r m u l a t i o n s   l i s t e d ,   the   t e r m s   "x"  and  "y"  a r e   s t a t e d  

in  p a r e n t h e s e s   to  d e s i g n a t e   the  d e g r e e   of  p o l y m e r i z a t i o n   a n d  

d e g r e e   of  a l k o x y l a t i o n   of  the   p o l y a m i n e .   For   some  " p o l y a m i -  

n e s " ,   the   d e s i g n a t i o n   R  is   a l s o   i n c l u d e d ,   t h e r e b y   d e n o t i n g  

a  q u a t e r n a r i z e d   p o l y a m i n e .   For  such  q u a t e r n a r i z e d   m a t e r i a l s ,  

t he   r e s u l t i n g   a n i o n   # i s   of  no  c o n s e q u e n c e   to  c l e a n i n g  

p e r f o r m a n c e ,   and  i s   not   d e s i g n a t e d .   In  a l l   e x a m p l e s ,   R  i s  

-CH2-CH2-  and  a l k o x y l   is  e t h o x y l ,   u n l e s s   o t h e r w i s e   s p e c i f i e d .  

E x a m p l e  I  

F o l l o w i n g   t he   t e a c h i n g s   of  U.S.   P a t e n t   3 , 6 6 4 , 9 6 2 ,   a  

s p o t   r e m o v e r   in  s t i c k   form  is   p r e p a r e d   by  b l e n d i n g   the   f o l -  

l o w i n g   i n g r e d i e n t s ,   e x t r u d i n g   the  r e s u l t i n g   mass  t h r o u g h   a  

1 .25   cm  d i e ,   and  p a c k a g i n g   the   r e s u l t i n g   s t i c k   in  an  a l u m i -  

num  f o i l   w r a p p e r .  



In  u s e ,   the  f o i l   w r a p p e r   is  p e e l e d   away  f rom  a  p o r t i o n  

of  t he   s t i c k ,   which  is   t h e n   r u b b e d   b r i s k l y   o n t o   the   a r e a  
of  a  g a r m e n t   s o i l e d   w i t h   c o s m e t i c ,   or  the   l i k e ,   s t a i n s .   The  

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

r emove   the   s t a i n ,   t o g e t h e r   w i t h   r e s i d u e s   f rom  the   s t i c k .  

Example   I I  

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

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

i n g r e d i e n t s .  

In  a  p r e f e r r e d   m e t h o d   of  u s e ,  a   few  ( 1 - 1 0 )   m i l l i l i t e r s  

of  t h e   c o m p o s i t i o n   of  E x a m p l e   I I   a re   a p p l i e d   d i r e c t l y   to  a n  

a r e a   of  f a b r i c   s t a i n e d   w i t h   c l a y / g r e a s e   s o i l   and  r u b b e d  

b r i s k l y   i n t o   the   s t a i n e d   a r e a .   The  f a b r i c   i s   t h e r e a f t e r  

l a u n d e r e d   w i t h   a  c o m m e r c i a l   l a u n d r y   d e t e r g e n t   ( e . g . , V I Z I R )  

a c c o r d i n g   to   l a b e l   i n s t r u c t i o n s .  

In  an  a l t e r n a t e   mode,   t h e   c o m p o s i t i o n   of  Example   I I   i s  

a d d e d   d i r e c t l y   to  an  a q u e o u s   l a u n d r y   b a t h ,   g e n e r a l l y   a t   a  

l e v e l   of   5 0 0  -   5000  ppm,  d e p e n d i n g   on  t h e   d e s i r e s   of  t h e   u s e r  
and  t h e   s o i l   l o a d ,   t o g e t h e r   w i t h   a  c o m m e r c i a l   l a u n d r y   d e t e r -  

g e n t ,   to   e n h a n c e   c l e a n i n g   p e r f o r m a n c e .  
The  c o m p o s i t i o n   of  Example   I I   can  be  d i l u t e d   (1:1)   w i t h  

w a t e r   or  w a t e r - e t h a n o l   and  p a c k a g e d   in  an  a e r o s o l   or  m a n u a l  

pump  d i s p e n s e r   f o r   use  as  a  s p o t   r e m o v e r .  

Example   I I I  

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

p o l y a m i n 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   can  be  p r e -  

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



c o m m e r c i a l   l a u n d r y   d e t e r g e n t .   However ,   in  a  p r e f e r r e d   m o d e ,  
the   s o l v e n t / p o l y a m i n e   is  a d m i x e d   w i t h   n o n - n e u t r a l i z e d   a n i o n i c  

s u r f a c t a n t ,   which  is  t h e n   a d m i x e d   w i t h   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   and  o t h e r   o p t i o n a l   d e t e r g e n c y   i n g r e d i e n t s ,   whe reby   t h e  

s u r f a c t a n t   is  n e u t r a l i z e d   in  s i t u   in  the  p r o d u c t .   This   m e t h o d  

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

by  A . D a v i d s o h n   in  the   r e p o r t   of  the   o r i g i n a l   l e c t u r e s ,   3 r d  

I n t e r n a t i o n a l   C o n g r e s s   of  S u r f a c e   A c t i v i t y   C o l o g n e ,   p a g e s   165  t o  
172  a t   171  ( 1 9 6 0 ) .  

F o l l o w i n g   the  o p e r a t i n g   p r o c e d u r e s   s u g g e s t e d   by  D a v i d -  

s o h n ,   t h e r e   is  p r e p a r e d   a  g r a n u l a r   d e t e r g e n t   of  the   f o r m u -  

l a t i o n :  

The  c o m p o s i t i o n   of  E x a m p l e   I I I   i s   u s e d   in  s t a n d a r d   f a -  

s h i o n   to  l a u n d e r   f a b r i c s .   In  a  p r e f e r r e d   mode,  ca.   2 g .  

of  the   c o m p o s i t i o n   i s   a d m i x e d   w i t h   ca .   5 m l . w a t e r   to  form  a  

p a s t e   which   is  t hen   r u b b e d   i n t o   h e a v i l y   s o i l e d   a r e a s   o f  

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

E x a m p l e s   I V  -   IX 

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

s c o p e   of  t h i s   i n v e n t i o n   w i t h   s o l v e n t s   wh ich   are   p a r t i c u l a r l y  

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



p l a n t s ,   and  the  l i k e .   I t   w i l l   be  a p p r e c i a t e d   by  the   f o r m u l a t o r  

t h a t   some  of  the   s o l v e n t s   e m p l o y e d   in  such  c o m p o s i t i o n s   may 
be  u n s u i t a b l e   fo r   g e n e r a l   home  u s e ,   due  to  m a l o d o r s ,   p o t e n -  

t i a l   fo r   s k i n   i r r i t a t i o n ,   low  f l a s h   p o i n t s ,   and  the   l i k e .  

However ,   such  c o m p o s i t i o n s   a re   e n t i r e l y   s u i t a b l e   f o r   use  u n -  

der   p r o p e r l y   c o n t r o l l e d   c o n d i t i o n s   by  p r o f e s s i o n a l   o p e r a t o r s  

who  t a k e   such  m a t t e r s   i n t o   c o n s i d e r a t i o n .   In  E x a m p l e s   I V - I X ,  

a l l   i n g r e d i e n t s   a re   l i s t e d   as  p a r t s   by  w e i g h t .  



H e a v y - D u t y   L i q u i d   D e t e r g e n t s  

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

a c c o r d a n c e   w i t h   the  i n v e n t i o n ,   s p e c i a l   a t t e n t i o n   is  now 
d i r e c t e d   ro  h i g h l y   p r e f e r r e d   f o r m u l a t i o n s   which   a re   p a r t i c u l a r l y  

u s e f u l   as  heavy   du ty   l i q u i d   d e t e r g e n t s   t h a t   are   s u i t a b l e   f o r  

l a u n d e r i n g   a l l   manner   of  f a b r i c s   in  a  t y p i c a l   home  l a u n d e r i n g  

o p e r a t i o n .   The  heavy   du ty   l i q u i d   d e t e r g e n t s   d i s c l o s e d   h e r e i n -  

a f t e r   a re   f o r m u l a t e d   wi th   a  v a r i e t y   of  d e t e r s i v e   i n g r e d i e n t s  
to  p r o v i d e   e x c e l l e n t   c l e a n i n g   of  a  wide  v a r i e t y   s o i l s   and  s t a i n s ,  

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

the   r e m o v a l   of  c l a y / g r e a s e   and  d i r t y   mo to r   o i l   s t a i n s   f r o m  

f a b r i c s .  

I t   i s   to  be  u n d e r s t o o d   t h a t ,   w h i l e   such  f o r m u l a t i o n s   c a n  

be  p r e p a r e d   as  w a t e r - i n - o i l   e m u l s i o n s ,   t h e y   a re   p r e f e r a b l y  

p r e p a r e d   in  the   form  of  o i l - i n - w a t e r   e m u l s i o n s   ( w h e r e i n   t h e  

s o l v e n t   is   c o n s i d e r e d   the  " o i l "   p h a s e )   and  a re   most   p r e f e r a b l y  

in  t he   form  of  s u b s t a n t i a l l y   c l e a r ,   h o m o g e n e o u s   o i l - i n - w a t e r  

m i c r o e m u l s i o n s .   The  f o r m u l a t o r   of  h e a v y   d u t y   l i q u i d   d e t e r g e n t s  
w i l l   a p p r e c i a t e   t h a t   u s i n g   w a t e r   as  t h e   c a r r i e r   p h a s e   in  s u c h  

c o m p o s i t i o n s   is  a  s i g n i f i c a n t   c o s t   s a v i n g ,   and  w i l l   f u r t h e r  

a p p r e c i a t e   t h a t   an  a q u e o u s   c a r r i e r   p h a s e   c o n t r i b u t e s   i m p o r t a n t l y  

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

can  be  more  r e a d i l y   i n c o r p o r a t e d   i n t o   o i l - i n - w a t e r   e m u l s i o n s  

t h a n   in  w a t e r - i n - o i l   e m u l s i o n s .   S u r p r i s i n g l y ,   when  u sed   in  a  

p r e - t r e a t m e n t   mode,  the   o i l - i n - w a t e r   e m u l s i o n s   h e r e i n   a r e  

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

e m u l s i o n s ,   wh ich   have  much  h i g h e r   c o n c e n t r a t i o n s   of  s o l v e n t .  

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

and  f a t t y   a c i d / s o a p   may  be  p a c k a q e d   in  h i g h   d e n s i t y   p o l y e t h y l e n e  
b o t t l e s   w i t h o u t   s o l v e n t   l o s s .  

Example   X 

A  h e a v y - d u t y   l i q u i d   d e t e r g e n t   in  t he   form  of  a  c l e a r ,  

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

p e r f o r m a n c e   w i t h   a  wide  v a r i e t y   of  c l a y   s o i l   t y p e s   of  s t a i n  

is  p r e p a r e d   as  f o l l o w s  :  



The  a b o v e   c o m p o s i t i o n   is   p r e p a r e d   by  b l e n d i n g   t h e   i n d i c a t e d  

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

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

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

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

P r e f e r r e d   c o m p o s i t i o n s   of  the   f o r e g o i n g   m i c r o e m u l s i o n   t y p e  
w i l l   g e n e r a l l y   c o n t a i n   10-20%  of  t he   f a t t y   a c i d   mix  and  b e  

f o r m u l a t e d   at   pH  6 . 6 - 7 . 3 .  



EXAMPLE  XI 

The  c o m p o s i t i o n   of  Example  X  is  m o d i f i e d   s l i g h t l y   by  u s i n g  

0.6  p a r t s   by  w e i g h t   of  m a g n e s i u m   h y d r o x i d e  i n   place  of  1.2  par ts   o f  

potassium  hydroxide  (50%)  to  adjus t   pH  to  7 . 0 .   The  r e s u l t i n g   p r o d u c t  

is   a  h o m o g e n e o u s   m i c r o e m u l s i o n .  

EXAMPLE  X I I  

The  c o m p o s i t i o n   of  E x a m p l e s   X  and  XI  a re   m o d i f i e d   by  r e p l a c i n g  
the  orange  t e rpene   by  a  mixture  of  deodor ized   p a r a f f i n   o i l   ( i s o -  

C10-12)   (7.5%  of  the  t o t a l   composit ion)  and  orange  t e rpenes   (2.5%  o f  

the   t o t a l   c o m p o s i t i o n ) .   This   c h a n g e   in  t he   s o l v e n t   c o m p o -  
n e n t   in  no  way  d e t r a c t s   from  the  p e r f o r m a n c e   a t t r i b u t e s   o f  

the   c o m p o s i t i o n s ,   bu t   a l l o w s   the  p e r f u m e r   more  l a t i t u d e   f o r  

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

b r i g h t e n e r   ( 0 . 0 1  -   0.5%)  may  be  a d d e d ,   as  d e s i r e d .  

SOLVENT  SELECTION 

As  d i s c l o s e d   h e r e i n a b o v e ,   f i n a l   s e l e c t i o n   of  the   s o l v e n t  

s y s t e m   f o r   use   in  the  p r e s e n t   c o m p o s i t i o n s   w i l l   be  d e p e n d a n t  

upon  s o i l   t y p e   and  l o a d ,   a e s t h e t i c s   ( odour )   e t c .   H o w e v e r ,  

a  number   of  c r i t e r i a   can  be  used   to  g u i d e   t h i s   s e l e c t i o n .  

For  e x a m p l e ,   t he   s o l v e n t   s h o u l d   be  s u b s t a n t i a l l y   w a t e r  

i m m i s c i b l e ;   and ,   i t   s h o u l d   of  c o u r s e   be  c a p a b l e   of  s o l u b i -  

l i z i n g   a  b r o a d   r a n g e   of  p r o b l e m   g r e a s y   s o i l s .   In  t h i s   l a t t e r  

r e s p e c t   t h e r m o d y n a m i c   s o l u b i l i t y   p a r a m e t e r s   (Hansen   P a r a m e t e r s )  

a re   u s e f u l   in  mak ing   the   s o l v e n t   s e l e c t i o n .  

Any  s o l v e n t   can  be  d e s c r i b e d   by  t h e   H a n s e n   P a r a m e t e r s  

δ d '   p '   h '   d   b e i n g   the   d i s p e r s i o n   c o m p o n e n t ;   p   t h e  

p o l a r i t y   c o m p o n e n t ;   and  h   the   h y d r o g e n   b o n d i n g   c o m p o n e n t .  

L i k e r w i s e ,   key  g r e a s y   p r o b l e m   s o i l s   can  be  d e s c r i b e d   by  " p s e u d o "  

Hansen   P a r a m e t e r s .   In  o r d e r   to  do  t h i s   the   s o l u b i l i t y   o f  

each   g r e a s y   s t a i n   in  a  b r o a d   r a n g e   of  s o l v e n t s   of  d i f f e r e n t  

Hansen   P a r a m e t e r s   is  f i r s t   a s s e s s e d .   Th i s   can  be  done  b y  

i m m e r s i n g   the   g r e a s y   s t a i n   on  a  r a n g e   of  d i f f e r e n t   f a b r i c  

t y p e s   ( c o t t o n ,   p o l y e s t e r   c o t t o n ,   a c r y l i c )   in  each   s o l v e n t  



in  t u r n   fo r   a  f i x e d   t ime  ( s a y ,  5   m i n u t e s )   u n d e r   f i x e d   a g i t a -  

t i o n .   On  r e m o v a l ,   e x c e s s   s o l v e n t   i s   d r a i n e d - o f f   and  the  s t a i n e d  

f a b r i c   i s   washed  for   5  m i n u t e s   in  coo l   w a t e r   c o n t a i n i n g   1% 

c o n c e n t r a t i o n   of  a  t y p i c a l   l i q u i d   l a u n d r y   d e t e r g e n t .   F o l l o w i n g  
f i n a l   r i n s i n g   in  co ld   w a t e r   and  d r y i n g ,   t he   s t a i n   r e m o v a l  

can  be  a s s e s s e d   v i s u a l l y   or  by  any  o t h e r   s u i t a b l e   t e c h n i q u e .  

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

of  e a c h   p r o b l e m   g r e a s y   s t a i n   can  be  i d e n t i f i e d ,   and  t h e r e b y  
the   r a n g e   of  each   Hansen  P a r a m e t e r   r e q u i r e d   f o r   o p t i m u m  
r e m o v a l   of  t h a t   p a r t i c u l a r   s t a i n   can  be  a s s e s s e d .   Thus ,   f o r  

e a c h   s t a i n   a  map  of  Hansen  P a r a m e t e r s   can  be  d e v e l o p e d ,   a n d  

s o l v e n t / s o l v e n t   c o m b i n a t i o n s   can  be  s e l e c t e d   on  t h i s   b a s i s  

to  g i v e   t he   t a r g e t   p e r f o r m a n c e   p r o f i l e .  

A l t h o u g h   no t   i n t e n d e d   to  be  l i m i t i n g   of  t he   p r e s e n t  

i n v e n t i o n ,   the   above  t e c h n i q u e   i n d i c a t e s   t h a t   m i x e d  

s o l v e n t / s o l v e n t   c o m p o s i t i o n s   w i t h   Hansen   P a r a m e t e r s   in  t h e  

r a n g e   d   (7  to  9 ) ,   δp  (0  to   4) ,  δh  (0  to   7)  a l l o w   t h e  

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

a g a i n s t   p a r t i c u l a r   g r e a s y   s t a i n s ,   such  as  m o t o r   o i l ,   w h e r e  

t he   o p t i m u m   Hansen   P a r a m e t e r   r a n g e   i s  S d   (7  to  9 ) ,  δ h   (0  to  4) 

δp   (0  to   3)  or  m a r k e r   i n k ,   where   the  op t imum  r a n g e   i s  

Ód  ( 7 6 9 ) ,  δ h   (2  t o  1 1 ) ,   δp  (2  to  7) ,   or  t a r g e t e d   m o r e  

b r o a d l y   a g a i n s t   mixed  s t a i n s   by  s e l e c t i n g   an  i n t e r m e d i a t e  

p o i n t   in   t he   r a n g e   of  Hansen   P a r a m e t e r s .  

Some  p r e f e r r e d   s o l v e n t s   and  s o l v e n t   m i x t u r e s   h e r e i n ,  

e s p e c i a l l y :   o r a n g e   t e r p e n e s   ( d - l i m o n e n e ) ,   p a r a f f i n s   ( e s n e c i a l l y  

i s o - C 1 0 - C 1 2 ) ; c y c l o h e x a n e ;   k e r o s e n e ;   o r a n g e   t e r p e n e / b e n z y l  

a l c o h o l ;   ( 6 0 / 4 0 ) ,   n - p a r a f f i n s   (C12-15)   /  h e x a n o l   ( 50 /50 ) ,   f a l l  

w i t h i n   t h e   Hansen   P a r a m e t e r s ,   as  s t a t e d .  

T h e s e   s o l v e n t s   and  s o l v e n t   m i x t u r e s   a re   t y p i c a l l y   u s e d  

at   c o n c e n t r a t i o n s   of  5  -   20%,  p r e f e r a b l y   5  -   10%,  in  t h e  

p r e s e n t   c o m p o s i t i o n s .   S l i g h t l y   p o l a r   s o l v e n t s   such   a s  

b e n z y l   a l c o h o l   or  n - h e x a n o l   can  be  u s e d   w i t h   w a t e r -  

i m m i s c i b l e   s o l v e n t s   such  as  t e r p e n e s   and  p a r a f f i n   o i l   a t  

l e v e l s   of  0  -   10%.  V a r i o u s   o t h e r   s o l v e n t   m i x t u r e s   a r e  

d i s c l o s e d   in   Example   XIX,  h e r e i n a f t e r .  



As  can  be  s e e n   f rom  the   f o r e g o i n g ,   t he   p r e s e n t   i n v e n t i o n  

e n c o m p a s s e s   a  v a r i e t y   of  f o r m u l a t i o n s   in  the  form  of  s t a b l e ,  

s o l v e n t - c o n t a i n i n g   e m u l s i o n s .   A  s u p e r i o r   heavy   d u t y   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   can  a l s o   be  p r e p a r e d   u s i n g   a  s o l v e n t  

s y s t e m   c o m p r i s i n g   d i e t h y l   p h t h a l a t e   ( p r e f e r r e d )   or   d i b u t y l  

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

o r a n g e   t e r p e n e )   or   d i p e n t e n e ,   or   p a r a f f i n   o i l s ,   o r  

(most   p r e f e r a b l y )   m i x t u r e s   t h e r e o f .   The  f o l l o w i n g   i s   a  

r e p r e s e n t a t i v e   e x a m p l e   of  such   a  c o m p o s i t i o n .  

EXAMPLE  X I I I  

In  Example   X I I I ,   t h e   d i b u t y l   p h t h a l a t e   can  be  r e p l a c e d   b y  

an  e q u i v a l e n t   a m o u n t   of  d i e t h y l   p h t h a l a t e .  



I t  w i l l   be  a p p r e c i a t e d   t h a t · m a n y   of  t h e   f o r e g o i n g  

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

c e s s a r i l y   h a v e   a  r a t h e r   s t r o n g   c i t r u s   odor   t h a t   may  n o t   b e  

e n t i r e l y   a c c e p t a b l e   to  a l l   f o r m u l a t o r s   of  such   c o m p o s i t i o n s .  

I t   has  now  b e e n  d i s c o v e r e d   t h a t   t h e   C 6 - C 9  a l k y l   a r o m a t i c  

s o l v e n t s ,   e s p e c i a l l y   t h e  C 6 - C 9   A l k y l   b e n z e n e s ,   p r e f e r a b l y  

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

and  have   a  l ow,   p l e a s a n t   o d o r .   L i k e w i s e ,   t he   o l e f i n   s o l -  

v e n t s   h a v i n g   a  b o i l i n g   p o i n t   of  a t   l e a s t   a b o u t   100°C ,   e s p e -  

c i a l l y   a l p h a - o l e f i n s ,   p r e f e r a b l y   1 - d e c e n e   or  1 - d o d e c e n e ,   a r e  

e x c e l l e n t   g r e a s e - r e m o v a l   s o l v e n t s .  

The  c o m b i n a t i o n   of  t he   a f o r e s a i d   a l k y l - a r o m a t i c   o r  

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

n - h e x a n o l ,   B u t y l   C a r b i t o l   ( T r a d e   Mark;   2 - ( 2 - b u t o x y e t h o x y )  

e t h a n o l )   o r   t h e   p h t h a l i c   a c i d   e s t e r s   c o n s t i t u t e   a d d i t i o n a l  

e x a m p l e s   of  p r e f e r r e d   n o n - p o l a r / p o l a r   s o l v e n t s   t h a t   a r e  

p r e f e r r e d   f o r   u s e   in  the   p r a c t i c e   of  t h i s   i n v e n t i o n .  

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

o i l - i n - w a t e r   m i c r o e m u l s i o n s .   in   E x a m p l e   XVII ,   t h e   u se   o f  

the   q u a t e r n a r y   ammonium  compound  to   a d j u s t   t h e   pH  of  t h e  

f o r m u l a t i o n   to   a  pH  j u s t   b a r e l y   b e l o w   n e u t r a l i t y   c o n t r i b u t e s  

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

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



EXAMPLE  XIV 

The  c o m p o s i t i o n   of   E x a m p l e   XIV  i s   a  s t a b l e ,   o i l - i n -  

w a t e r   m i c r o e m u l s i o n   s u i t a b l e   f o r   u se   as  a  l a u n d r y   d e t e r g e n t .  

EXAMPLE  XV 

The  c o m p o s i t i o n   of  E x a m p l e   XIV  i s   m o d i f i e d   by  r e p l a c i n g  

t h e   1 - D e c e n e   by  t he   same  a m o u n t   (9.1%  t o t a l   f o r m u l a t i o n )  

of  n - o c t y l   b e n z e n e .   P r o d u c t   pH  "as  i s "  :   6 . 6 .  



EXAMPLE  XVI 

The  c o m p o s i t i o n   of  Example   XIV  is   m o d i f i e d   by  r e p l a c i n g  

t he   1 - D e c e n e   by  any  of  the   f o l l o w i n g   s o l v e n t   m i x t u r e s   ( p e r -  

c e n t a g e s   of   t o t a l   f o r m u l a t i o n   b e i n g   s p e c i f i e d   in  p a r e n t h e s e s ) :  

1 - D e c e n e   ( 6 . 1 % ) / D i e t h y l p h t h a l a t e   ( 3 . 0 % ) ;   1-  D o d e c e n e   ( 5 . 9 % )  

B e n z y l   a l c o h o l   ( 3 . 2 % ) ;   n - o c t y l   b e n z e n e   ( 6 . 2 % ) / D i e t h y l  

p h t h a l a t e   ( 2 . 9 % ) ;   n - o c t y l   b e n z e n e   ( 5 . 0 % ) /   B u t y l   c a r b i t o l  

(4 .1%);   D i e t h y l   p h t h a l a t e   ( 6 % ) / l i q u i d C 1 0   i s o - p a r a f f i n ( 2 % ) /  

o r a n g e   t e r p e n e ( 2 % ) .   P r o d u c t   p H ' s   as  i s  :   6 . 6 .  

EXAMPLE  X V I I  

The  c o m p o s i t i o n s   of  E x a m p l e s   XIV,  XV,  and  XVI  a r e  

m o d i f i e d   by  a d d i n g   s u f f i c i e n t   c y c l o h e x y l   amine   or   d i o c t y l -  

dimethyl  ammonium  c h l o r i d e  t o  a d j u s t   the  "as  is"  pH  of  the  composi t ions   f rom 

6.6   to   6 . 9 4 .   The  r e s u l t i n g   c o m p o s i t i o n s   e x h i b i t   e x c e p t i o n a l -  

ly  good  f a b r i c   c l e a n i n g   and  w h i t e n e s s   m a i n t e n a n c e .  

EXAMPLE  X V I I I  

An  e x t r a - h e a v y   du ty   l a u n d r y   a d d i t i v e   c o m p o s i t i o n   i s  

as  f o l l o w s .  

A n o t h e r   p r e f e r r e d   o l e f i n   s o l v e n t   h e r e i n   by  v i r t u e   o f  

i t s   r e l a t i v e l y   low  odor   i s   t h e   s o - c a l l e d   "P -4"   p o l y m e r ,  
a v a i l a b l e   f rom  a  number   of   p e t r o c h e m i c a l   s u p p l i e r s   to   t h e  

d e t e r g e n t   i n d u s t r y   as  a  raw  m a t e r i a l   f o r   b r a n c h e d   a l k y l   b e n -  

z e n e .   P-4  is   an  i s o m e r   mix  of  t h e   c o n d e n s a t i o n   p r o d u c t   o f  

4 - m o l e s   of   p r o p y l e n e ,   i . e . ,   C12  b r a n c h e d   o l e f i n s .   P-4  i s   n o n -  

p o l a r ,   and  i s   p r e f e r a b l y   u s e d   in  c o m b i n a t i o n   w i t h   a  p o l a r  
s o l v e n t   s u c h   as  b e n z y l   a l c o h o l , d i e t h y l p h t h a t e ,   B u t y l   C a r b i t o l ,  
or  t he   l i k e .  



O t h e r   u s e f u l   p o l a r   s o l v e n t s   h e r e i n   i n c l u d e   t h e   " c e l l o -  

s o l v e s "   e . g .   a l k o x y l   a l k a n o l s   s u c h   as  2 - b u t o x y e t h a n o l ;   C 6 - C 1 2  
a l k a n o l s   ( i n c l u d i n g  b e n z y l   a l c o h o l )   such   as  d o d e c a n o l ,   p h e -  

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

h e x y l   c a r b i t o l ,   and  t he   l i k e .  



EXAMPLE  XIX 

The  f o l l o w i n g  a r e   a d d i t i o n a l   e x a m p l e s   o f  

g r e a s e - r e m o v a l   s o l v e n t   m i x t u r e s   w h i c h   can   be  u s e d   w i t h   t h e  

a l k o x y l a t e d  p o l y a m i n e s   i n  t h e   manner   of  t h i s   i n v e n t i o n .  

In  a  p r e f e r r e d   me thod   of  use   a s p e c t ,   t h e   c o m p o s i t i o n s  

h e r e i n   a r e   u s e d   in  an  a q u e o u s   l a u n d e r i n g   l i q u o r   a t   a  

l i q u o r   pH  of  6 . 5 - 8 . 0   ( m e a s u r e d   as  1%  of  c o m p o s i t i o n   i n  

w a t e r )   to  l a u n d e r   f a b r i c s .   E x c e l l e n t   c l e a n i n g   i s   a t t a i n e d  

by  a g i t a t i n g   f a b r i c s   in  such   l i q u o r s   a t   t h i s   i n - u s e   pH 

r a n g e .  



N i t r o g e n - f u n c t i o n a l   S t a b i l i z e r s / p H   R e Q U l a n t s  -   As 

d i s c l o s e d   in  E x a m p l e s   X I I I   and  XVII,   a b o v e ,   v a r i o u s   a l k y l  

and  c y c l o - a l k y l   a m i n e s ,   q u a t e r n a r y   ammonium  c o m p o u n d s ,   a s  

w e l l   as  amine   o x i d e s ,   c o n s t i t u t e   a  h i g h l y   p r e f e r r e d   c l a s s  

of  pH  r e g u l a n t s   and  s t a b i l i z e r s   in  the   o i l - i n - w a t e r  

m i c r o e m u l s i o n   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   t y p e .  

A p p a r e n t l y ,   such   m a t e r i a l s   may  somehow  a s s o c i a t e   w i t h   t h e  

f a t t y   a c i d   or  a n i o n i c   s u r f a c t a n t s   to  form  a  c o m p l e x   w h i c h  

s t a b i l i z e s   t he   m i c r o e m u l s i f i e d   o i l   ( s o l v e n t ) .   Whi l e   t h e  

n i t r o g e n   f u n c t i o n a l   c o m p o u n d s   do  not   b o o s t   t he   pH  v e r y  
much  t o w a r d s   the   a l k a l i n e   r a n g e   ( o n l y   s e v e r a l   t e n t h s   of  a  

pH  u n i t ,   m e a s u r e d   on  t h e   p r o d u c t   f o r m u l a t e d   "as  i s " )   t h e  

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

e n z y m a t i c   c l e a n i n g   p e r f o r m a n c e ,   is  s u b s t a n t i a l .  

P a r e n t h e t i c a l l y ,   i t   is   to  be  u n d e r s t o o d   t h a t   w i t h  

r e g a r d   to  pH  a d j u s t m e n t s   in  t he   c o m p o s i t i o n s   up  to  a b o u t  

pH  6 . 5 - 6 . 6 ,   any  of  t he   w e l l - k n o w n   base   m a t e r i a l s   can  b e  

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

and  t he   l i k e .   P o t a s s i u m   h y d r o x i d e   is  p r e f e r r e d   o v e r  

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

s t a b l e   s y s t e m s   is  i n c r e a s e d   s u b s t a n t i a l l y   by  the   p o t a s s i u m  

c a t i o n .  

D i o c t y l   d i m e t h y l   ammonium  c h l o r i d e   is  a  h i g h l y  

p r e f e r r e d   q u a t e r n a r y   u s e d   h e r e i n   as  a  p H - r e g u l a n t ,   b u t  

t h e r e   can  a l s o   be  m e n t i o n e d   t h e   f o l l o w i n g   q u a t e r n a r i e s   i n  

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

ammonium  c h l o r i d e   ( 6 . 6 6 ) ;   d i - c o c o n u t   d i m e t h y l   ammon ium 

c h l o r i d e   ( 6 . 8 4 ) :   c o c o n u t   b e n z y l   d i m e t h y l   ammonium  c h l o r i d e  

( 6 . 8 4 ) ;   and  d i h e x y l   d i m e t h y l   ammonium  c h l o r i d e   ( 6 . 8 9 ) .  

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

a d d i n g   the   r e s p e c t i v e   q u a t e r n a r i e s   to  a  l i q u i d  

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

f o r m u l a t e d   a t   an  "as  i s "   pH  of  6 . 5 .   For  t he   p r e f e r r e d  

d i o c t y l   d i m e t h y l   ammonium  c h l o r i d e ,   t he   pH  f i g u r e   i s   6 . 9 4 .  



S u i t a b l e   a l k y l   and  c y c l o - a l k y l   a m i n e s   u s e f u l   h e r e i n  

( w i t h   a t t e n d a n t   p H ' s )   i n c l u d e :   c o c o n u t a l k y l   d i e t h a n o l  

amine   ( 6 . 6 5 ) ;   c o c o n u t a l k y l   d i m e t h y l   amine   ( 6 . 7 5 ) ;   t r i o c t y l  

amine   ( 7 . 0 ) ;   and  c y c l o h e x y l   amine   ( 7 . 5 ) .  

S u i t a b l e   amine   o x i d e s   h e r e i n   i n c l u d e   c o c o n u t a l k y l  

d i m e t h y l a m i n e   o x i d e   ( 6 . 7 )   and  d i o c t y l   m e t h y l a m i n e   o x i d e  

( e s t .   7 ) .  

I t   is   to  be  u n d e r s t o o d   t h a t   t he   f o r e g o i n g   n i t r o g e n  

c o m p o u n d s   can  be  added   to  t he   c o m p o s i t i o n s   u n t i l   t h e  

d e s i r e d   p H ' i s   o b t a i n e d .   To  a c h i e v e   the   pH  l i s t e d ,   f r o m  

0.5%  to  5%  of  the   c o m p o u n d s   a r e   t y p i c a l l y   used   in  t h e  

c o m p o s i t i o n s .   C y c l o h e x y l   amine   (1-5%)  is   most   p r e f e r r e d  

f o r   use   h e r e i n .  

In  g e n e r a l   t e r m s ,   t he   mos t   h i g h l y   p r e f e r r e d  

o i l - i n - w a t e r   m i c r o e m u l s i o n   fo rm  of  the   c o m p o s i t i o n s   h e r e i n  

c o m p r i s e :  

a)  10%  t o  7 0 %   w a t e r   ( c a r r i e r ) ;  

b)  5%  to  20%  g r e a s e   r e m o v a l   s o l v e n t   or  s o l v e n t   m i x t u r e ;  

c)  5%  t o  35%  f a t t y   a c i d   or  f a t t y   a c i d / s o a p   m i x t u r e :  

d )  1 %  t o   40%  d e t e r s i v e   s u r f a c t a n t :  

e )  0 . 0 0 1 %  t o  2 %   d e t e r s i v e   e n z y m e :  

f)  at  l e a s t   0.2%  a l k o x y l a t e d   p o l y a m i n e :   a n d  

g)  s a i d   c o m p o s i t i o n   b e i n g   a d j u s t e d   to   a  pH  ( u n d i l u t e d )  

of  6 . 6 - 7 . 5   u s i n g   a  n i t r o g e n o u s   m a t e r i a l   (as   d e s c r i b e d )  

e s p e c i a l l y   c y c l o h e x y l a m i n e .  

M i c r o e m u l s i o n   s t a b i l i t y   of  such   c o m p o s i t i o n   can  b e  

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

c an   be  m o n i t o r e d   q u a n t i t a t i v e l y   by  s t a n d a r d   t u r b i d o m e t r i c  

t e c h n i q u e s .   P r o d u c t   "as   i s "   pH  is   m e a s u r e d   a t   a m b i e n t   ( 2 3 ° C )  

t e m p e r a t u r e   u s i n g   a  c o m m e r c i a l   pH  m e t e r .   The  e l e c t r o d e .  

i s   i m m e r s e d   in  t h e   p r o d u c t   and  t he   m e t e r   i s   a l l o w e d   to  s t a b i -  

l i z e   b e f o r e   r e a d i n g .  



EXAMPLE  XX 

A  h i g h l y   p r e f e r r e d   l i q u i d   l a u n d r y   d e t e r g e n t   by  v i r t u e  

of  t he   low  odor   p r o p e r t i e s   of  i t s   g r e a s e   r e m o v a l   s o l v e n t  

s y s t e m ,   i t s   s t a b i l i t y   in  m i c r o e m u l s i o n   fo rm,   and  i t s  

e n z y m a t i c   c l e a n i n g   a c t i v i t y   (by  v i r t u e   of  i t s   pH)  is   a s  

f o l l o w s .  



The  c o m p o s i t i o n   of  E x a m p l e   XX  is   u s e d   in  an  a q u e o u s  

l a u n d r y   b a t h   a t   a  c o n c e n t r a t i o n   of  1 0 0 m l / 1 0   l i t e r s   a n d  

p r o v i d e s   an  i n - u s e   pH of  about  7,2  ( v a r i e s   w i t h   w a t e r  

h a r d n e s s ) .  



1.  A  s t a i n   r e m o v a l   c o m p o s i t i o n ,   c h a r a c t e r i z e d   i n  t h a t  

i t   c o n t a i n s :  

a)  a  g r e a s e - r e m o v a l   s o l v e n t ;   a n d  

b)  an  a l k o x y l a t e d   p o l y a m i n e   of  the   f o r m u l a :  

w h e r e i n   R  i s   h y d r o c a r b y l ,   R'  i s   C1  to  C20  h y d r o c a r b o n .  

x  is   an  i n t e g e r   of  at   l e a s t   2  and  R   is   an  a n i o n .  

2.  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 i m   1  w h e r e i n   t h e  

a l k o x y l a t e d   p o l y a m i n e   is   t he   p o l y m e r i z e d   r e a c t i o n   p r o d u c t  

of  e t h y l e n e   o x i d e   w i t h   e t h y l e n e   i m i n 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 i m   2  w h e r e i n   t h e  

a l k o x y l a t e d   p o l y a m i n e   is  of  t h e   f o r m u l a :  

w h e r e i n   x  i s   an  i n t e g e r   f rom  3  to  5  and  y  is  an  i n t e g e r  

f rom  10  to  2 0 .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to  3 

w h e r e i n   t h e   w e i g h t   r a t i o   of  s o l v e n t : a l k o x y i a t e d   p o l y a m i n e  

is  in  t h e   r a n g e   of  1 0 0 : 1   to  1 : 2 0 .  



5.  A  c o m p o s i t i o n   a c c o r d i n g   to  C la im   4  w h i c h   c o n t a i n s  

at   l e a s t   5%  of  t he   m i x t u r e   of  s o l v e n t   and  a l k o x y l a t e d  

p o l y a m i n e .  

6.  A  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   c o n v e n t i o n a l  

d e t e r s i v e   i n g r e d i e n t s ,   c h a r a c t e r i z e d   in  t h a t   i t   c o n t a i n s  

a t   l e a s t   5%  of  g r e a s e - r e m o v a l   s o l v e n t   and  a t   l e a s t   0 . 2 %  

a l k o x y l a t e d   p o l y a m i n e   of  t he   f o r m u l a :  

w h e r e i n   R  is   h y d r o c a r b y l .   R'  is   C1  to  C20  h y d r o c a r b o n .  

x  i s   an  i n t e g e r   of  a t   l e a s t   2  and  X   is   an  a n i o n .  

7.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to   C l a i m   6 

w h e r e i n   t he   a l k o x y l a t e d   p o l y a m i n e   is  t he   p o l y m e r i z e d  

r e a c t i o n  p r o d u c t   of  e t h y l e n e   o x i d e   w i t h   e t h y l e n e   i m i n 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 i m   6  or  7  w h i c h   i s  

in  t h e   fo rm  of  an  o i l - i n - w a t e r   m i c r o e m u l s i o n .  

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 i m   8  w h i c h  

a d d i t i o n a l l y   c o n t a i n s   f rom  0.5%  to  50%  of  f a t t y   a c i d   o r  

s o a p .  

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 i m   9  w h e r e i n   t h e  

s o l v e n t   is   s e l e c t e d   f rom  t e r p e n e s ,   p a r a f f i n   o i l ,   C 6 - C 9  
a l k y l   b e n z e n e s ,   l i q u i d   o l e f i n s   and  m i x t u r e s   t h e r e o f .  



11.  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 i m   10  w h e r e i n   t h e  

s o l v e n t   is  s e l e c t e d   f rom  a  m i x t u r e   o f :  

(a)   t e r p e n e s ,   i s o - p a r a f f i n s ,   C6-C9  a l k y l   b e n z e n e s   o r  

l i q u i d   o l e f i n s ;   a n d  

(b)  b e n z y l   a l c o h o l ,   d i e t h y l p h t h a l a t e ,   d i b u t y l p h t h a l a t e   o r  

2 - ( 2 - b u t o x y e t h o x y ) e t h a n o l  

a t   a  w e i g h t   r a t i o   ( a ) : ( b )   of  1 :10   to  1 0 : 1 .  

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

f a b r i c s   in  an  a q u e o u s   l i q u o r   c o n t a i n i n g   a  c o m p o s i t i o n  

a c c o r d i n g   to  any  of  C l a i m s   1 - 1 1 .  
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