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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   f o r   l a u n d e r i n g   f a b r i c s   w h i c h   employ   h i g h   l e v e l s  

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

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

the   form  of  c l e a r ,   or  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 ,  

s t a b l e   e m u l s i o n s   which   not   on ly   p r o v i d e   e x c e l l e n t   p r e -  
t r e a t m e n t   c l e a n i n g   p e r f o r m a n c e ,   bu t   a l s o   e x h i b i t   i m p r o v e d  

d e t e r g e n c y   and  f a b r i c   w h i t e n e s s   m a i n t e n a n c e   when  used   i n  

an  a q u e o u s   l a u n d r y   l i q u o r .   In  a d d i t i o n   to  p r o v i d i n g  

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

and  the   l i k e ,   t he   c o m p o s i t i o n s   h e r e i n   a l s o   a r e   e x c e l l e n t  

f o r   r e m o v i n g   p a r t i c u l a t e   s o i l s   from  f a b r i c s .   The  c o m p o s i t i o n s  

a re   f o r m u l a t e d   and  s t a b i l i z e d   a t   a  pH  in  t he   r a n g e   n e a r  

n e u t r a l i t y   to  a l k a l i n e .  

B a c k g r o u n d  

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

t e r p e n e - l i k e   c o m p o u n d s ,   a re   r a t h e r  w e l l - k n o w n   f o r   use  i n  

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

Such  c l e a n e r s   o f t e n   c o n t a i n   10%,  or  more ,   of  a  s o l v e n t   s u c h  

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



i o n i c   s u r f a c t a n t s   which  a re   a l s o   w e l l - k n o w n   f o r   t h e i r   g r e a s e  

r e m o v a l   p e r f o r m a n c e .   Such  c o m p o s i t i o n s   have   a l s o   b e e n  

s u g g e s t e d   fo r   c l e a n i n g   c a r p e t s .   B r i t i s h   P a t e n t   1 , 6 0 3 , 0 4 7 ,  

1981.   EPO  a p p l i c a t i o n   8 1 2 0 0 5 4 0 . 3   d i s c l o s e s   h a r d   s u r f a c e  

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

C i t r u s   j u i c e s ,   which   c o n t a i n   r e l a t i v e l y   low  amoun t s   o f  

t e r p e n e s ,   have  been  s u g g e s t e d   fo r   use  in  hand  s o a p s   and  d i s h -  

w a s h i n g   l i q u i d s .   U.S.  P a t e n t   3 , 6 5 0 , 9 6 8 ,   1972 ;   Mêmoire   d e s -  

c r i p t i f   8 7 3 , 0 5 1   ( r e l a t i n g   to  B r e v e t   A n g l a i s   5 3 4 7 2 / 7 7 ,   22 

D e c e m b e r   1 9 7 7 ) .  

T e r p i n e o l s ,   e . g .   f rom  p i n e   o i l ,   have  been   d i s c l o s e d   f o r  

use   in  w e t - s c o u r i n g   of  t e x t i l e s .   In  p a r t i c u l a r ,   in  1 9 3 7 ,  

U.S.   P a t e n t   2 , 0 7 3 , 4 6 4   d i s c l o s e d   c l e a r   c o m p o s i t i o n s   wh ich   c a n  
be  p r e p a r e d   from  p i n e   o i l   t e r p i n e o l   such  as  a l p h a   t e r p i n e o l  
and  f a t t y   a c i d   soap  or  T r e e   acid  n e u t r a l i z e d   in  s i t u   to  a l k a l i n e   pH. 

More  r e c e n t l y ,   an  a r t i c l e   in  Soap  P e r f u m e r y   C o s m e t i c s  

A p r i l ,   1983,   p a g e s   1 7 4 , 1 7 5   s u g g e s t s   t h a t   o n l y   low  l e v e l s   o f  

t e r p e n e s   (3%)  can  be  i n c o r p o r a t e d   i n t o   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 .  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   0  072  488  ( A u g u s t   3,  1 9 8 2 )  

s u g g e s t s   t h a t   t e r p e n e s   such   as  d - l i m o n e n e   can  be  i n c o r p o -  
r a t e d   i n t o   f a b r i c   p r e - t r e a t i n g   c o m p o s i t i o n s   as  a  n o n - h o m o -  

g e n e o u s   e m u l s i o n .   Such  e m u l s i o n s   a re   a p p a r e n t l y   d e s i g n e d   t o  
be  p a c k a g e d   in  r e l a t i v e l y   s m a l l   volume  c o n t a i n e r s   w h i c h   c a n  
be  s h a k e n   i m m e d i a t e l y   p r i o r   to   use  to  r e s t o r e   some  s e m b l a n c e  

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

s p r a y i n g .  

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

o t h e r   s o l v e n t s   a re   d i s c l o s e d   by  D a v i d s o h n   in   3rd   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 ( 1 9 6 0 ) .  
The  use  of  r e l a t i v e l y   h i g h   c o n c e n t r a t i o n s   of  s o l v e n t s  

in  h e a v y   d u t y   l i q u i d   l a u n d r y   d e t e r g e n t s   o f f e r s   many  a d v a n t a -  

g e s .   The  l i q u i d   form  of  such   p r o d u c t s   a l l o w s   them  to  b e  

u s e d   as  p r e - t r e a t m e n t   a g e n t s .   When  used   t h r o u g h - t h e - w a s h ,  

s o l v e n t s   such   as  t e r p e n e s   have  now  been  f o u n d   to  p r o v i d e  



a d d i t i o n a l   c l e a n i n g   b e n e f i t s   over   and  above  t h o s e   p r o v i d e d  

by  d e t e r s i v e   s u r f a c t a n t s .   U n f o r t u n a t e l y ,   the   n o n - h o m o g e n e i -  

ty  of  c o m p o s i t i o n s   such  as  t h o s e   d i s c l o s e d   in  EPO  0  072  488 

makes  them  i n c o n v e n i e n t   fo r   use  as  a  g e n e r a l   p u r p o s e   l a u n d r y  

d e t e r g e n t ,   s i n c e   most  heavy   du ty   l i q u i d   d e t e r g e n t s   a r e  

p a c k a g e d   in  r e l a t i v e l y   l a r g e   c o n t a i n e r s   which  a re   u n h a n d y  

fo r   the   u s e r   to  shake  t h o r o u g h l y .  

M o r e o v e r ,   low  (Ca.  3%)  of  t e rpenes ,   alone,  in  d e t e r g e n t  

c o m p o s i t i o n s   used  in  a  t h r o u g h - t h e - w a s h   mode  g ive   l i t t l e   i n  

the   way  of  a d d i t i o n a l   c l e a n i n g   b e n e f i t s ,   s i n c e   d i l u t i o n   by  

the   wash  l i q u o r   o b v i a t e s   t h e i r   e f f e c t .  

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

d u t y   l i q u i 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   as  much  as  20%, 

and  h igher ,   by  weight  of  e s s e n t i a l l y   w a t e r - i n s o l u b l e   so lvent ,   i n  

the   form  of  homogeneous ,   f a t t y   a c i d - b u i l t   l i q u i d s   t h a t   a r e  

q u i t e   s u i t a b l e   for   use  in  bo th   the   f a b r i c   p r e - t r e a t m e n t   a n d  

t h r o u g h - t h e - w a s h   m o d e s .  

I m p o r t a n t l y ,   means  a re   d i s c l o s e d   which  a l l o w   such  com-  

p o s i t i o n s   to  be  f o r m u l a t e d   as  s t a b l e   m i c r o e m u l s i o n s   at  p H ' s  

of  a b o u t   6 .5 ,   and  h i g h e r .  

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

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

h e a v y   du ty   l i q u i d   d e t e r g e n t s   which   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 t   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 ,   enzyme  s t a b i l i z e r s ,   and  the  l i k e ,  

f o r m u l a t e d   as  an  o i l - i n - w a t e r   e m u l s i o n ( t h e   s o l v e n t   be ing   t h e  

" o i l "   phase )   in  an  aqueous   medium,  and  c h a r a c t e r i z e d   in  t h a t  

the   c o m p o s i t i o n s   c o m p r i s e   a t   l e a s t   5%  by  w e i g h t   ( p r e f e r a b l y  

5-50%;  more  p r e f e r a b l y   5-20%)  of  s o l v e n t   ( s u c h   as  o r a n g e  

te rpene   or  d-limonene,  i s o - p a r a f f i n   o i l s   or  octyl   b e n z e n e )  ,  

s a i d   so lvent   being  microemuls i f ied   in  the  composition  by  a  c a n b i -  

na t ion   of  f a t t y   acid  or  soap  (p re fe rab ly   C12-C18  f a t t y   acid  or  f a t t y  

acid  soap)   and  d e t e r s i v e   s u r f a c t a n t ,   s a i d   c o m p o s i t i o n   b e i n g  
s t a b i l i z e d   by  p r o p e r   s e l e c t i o n   of  i o n i c   s t r e n g t h   a n d / o r  



s u r f a c t a n t   HLB,  or  ( p r e f e r a b l y )   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 ,  

w h e r e b y   a  c l e a r ,   or  s u b s t a n t i a l l y   c l e a r ,   s t a b l e   h o m o g e n e o u s  

l i q u i d   at   pH ' s   of  6.5  and  h i g h e r   is  p r o v i d e d .  

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 ,   f a t t y   a c i d   (or  soap)  and  w a t e r  

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

the   means  f o r   s t a b i l i z i n g   the   f o r m u l a t i o n s   a t   p H ' s  

above   6 . 5 ,   and  v a r i o u s   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 sed   in  the   p r a c t i c e   of  the   p r e s e n t   i n v e n t i o n   a re   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   a n d  

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   e m p l o y e d   h e r e i n   can  be  any  of  t h e   w e l l -  

known  " 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 ,   f o r  

e x a m p l e ,   the   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 h e   m e t a l w o r k i n g  

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   or  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  room  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 y p e   w i l l  

be  g u i d e d   in  the   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 h e   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  u s e d   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 ,   where   m a l o d o r s   w o u l d   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  

have   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   which   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 ,   the   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   is  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   fo r   use  h e r e i n .   M i x t u r e s   of  o r a n g e   t e r p e n e   and  b e n z y l  
a l c o h o l   a re   e s p e c i a l l y   s u i t a b l e   f o r   r e m o v i n g   c e r t a i n   t y p e s  
of  s t a i n s ,   e . g . ,   marker  ink,  shoe  p o l i s h ,   and  d i r ty   motor  o i l .  

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   a re   the   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 ,   wh ich   i n c l u d e ,   f o r   e x a m p l e ,   the   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   l a t t e r   t y p e   a re   d - l i m o 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   o b t a i n e d   f rom  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   f rom  l emons   and  g r a p e -  
f r u i t .  

Various  o the r   s o l v e n t s   and,  e s p e c i a l l y ,   p r e f e r r e d   mix tures   o f  

non-po la r   and  po la r   s o l v e n t s ,   wh ich  can   be  used  in  the  p r e s e n t   a r n p o -  

s i t i o n s   are  d i s c l o s e d   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  -   F a t t y   a c i d s   such   as  l a u r i c ,   m y r i s t i c ,  

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

f a t t y   a c i d s ,   as  w e l l   as  t h e i r   w a t e r - s o l u b l e   s a l t s   ( i . e . ,  

" s o a p s " )   a r e   e m p l o y e d   in  t he   p r e s e n t   c o m p o s i t i o n s   to  p r o v i -  
de  c l e a r ,   h o m o g e n e o u s   f o r m u l a t i o n s   c o n t a i n i n g   the   s o l v e n t  

and  w a t e r .   M i x t u r e s   of  f a t t y  a c i d s ( o r   soaps)  i n c l u d i n g  p a l m  

o i l   a c i d s ,   c o c o n u t   o i l   a c i d s ,   and  t he   l i k e ,   in  the   C 1 2 - C 1 8  

c a r b o n   c h a i n   l e n g t h ,   can  be  u s e d .   In  g e n e r a l ,   the   c o n c e n -  

t r a t i o n   of  f a t t y   a c i d   (or  soap)   i s   f rom  5%  to  50%,  p r e f e r a b l y  

5%  to  35%,  most   p r e f e r a b l y   5%  to  30%,  and  the   w e i g h t   r a t i o  

of  f a t t y   a c i d ( o r   s o a p ) : s o l v e n t   i s   in  t he   r ange   of  4 : 1  

to  1 :4 ,   p r e f e r a b l y   3:1  to  1 : 2 .   When  u s i n g   f a t t y   s o a p ,   t h e  

p o t a s s i u m   and  sodium  s a l t   forms  are  p r e f e r r e d ,   but  any  c o n v e n i e n t  

w a t e r - s o l u b l e   s a l t   may  be  u s e d .  

A p a r t   f rom  t h e i r   f u n c t i o n   as  m i c r o e m u l s i o n   s t a b i l i z e r s ,  

t h e s e   f a t t y   a c i d / s o a p   m a t e r i a l s   p r o v i d e   an  i m p o r t a n t   d e t e r -  



gency   b u i l d e r   f u n c t i o n   in  the  p r e s e n t   c o m p o s i t i o n s .   How-  

e v e r ,   i t   has  now  been  d i s c o v e r e d   t h a t   when  f o r m u l a t i n g  

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 m p o s i t i o n s   at   a  pH  g r e a t e r   t h a n  

a b o u t   6 . 5 ,   t he   p r e s e n c e   of  f a t t y   a c i d / s o a p   can  a c t u a l l y   d e -  

s t a b i l i z e   t he   s y s t e m .   Means  fo r   o v e r c o m i n g   t h i s   d e - s t a b i l i -  

z a t i o n   w h i l e   m a i n t a i n i n g   a  pH  of  6.5  or  above  in  m i c r o e m u l -  

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

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

W a t e r  -   The  c o m p o s i t i o n s   h e r e i n   may  p r o p e r l y   be  c h a r a c t e r i z e d  

as  " w a t e r - b a s e d " ,   in  c o n t r a s t   w i t h   o r g a n i c   s o l v e n t - b a s e d  

c l e a n e r s   known  in  the   a r t .  

S u r p r i s i n g l y ,   w a t e r   can  i n t e r f e r e   w i t h   t h e   a b i l i t y   o f  

s o l v e n t s  s u c h   as  t e r p e n e s   to  remove  g r e a s y   s t a i n s   f rom  f a -  

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

dampened   w i t h   w a t e r   p r i o r   to  t r e a t m e n t   w i t h   n e a t   t e r p e n e   i s  

n o t   v e r y   w e l l   d e - g r e a s e d   by  the   t e r p e n e ,   i f   a t   a l l .   By 

c o n t r a s t ,   t he   p r e s e n t   c o m p o s i t i o n s   w h e r e i n   n o n - p o l a r   s o l v e n t  
such   as  t h e   t e r p e n e s   a r e   m i c r o e m u l s i f i e d   i n  w a t e r   are  e x c e l l e n t  

greasy  s t a i n   removers  when  used  d i r e c t l y   on  dry  or  damp  f a b r i c s .  

A p a r t   f rom  w a t e r ' s   o b v i o u s   e n v i r o n m e n t a l   and  s a f e t y  

p e d i g r e e s   and  low  c o s t   as  o p p o s e d   to  o r g a n i c   s o l v e n t s ,  

w a t e r - b a s e d   h e a v y   du ty   l i q u i d   d e t e r g e n t s   o f f e r   e a s e - o f - f o r -  

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

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

p e n d i n g   a g e n t s ,   p H - c o n t r o l   a g e n t s ,   a n d  t h e   l i k e ,   w h i c h   a r e  

u s u a l l y   w a t e r - s o l u b l e .  

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

t a g e s   of  w a t e r - b a s e d   f o r m u l a t i o n   f l e x i b i l i t y ,   t o g e t h e r   w i t h  

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

p o s i 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 ,   t he   p r e -  

s e n t   c o m p o s i t i o n s   g e n e r a l l y   c o m p r i s e   f rom  10%  to  70%,  p r e -  

f e r a b l y   20%  to   50%  w a t e r .   The  w e i g h t   r a t i o   of  w a t e r : s o l v e n t  

is   g e n e r a l l y   1 0 : 1   to   1 : 1 ,   p r e f e r a b l y   5;1  to   2 : 1 .  



P H / S t a b i l i z e r  -   As  i s   w e l l - k n o w n   in  the  d e t e r g e n c y   a r t s ,  

i t   is   p r e f e r r e d   f o r   d e t e r g e n t   c o m p o s i t i o n s   to  be  in  the  n e a r -  

n e u t r a l   to  a l k a l i n e   pH  r a n g e ,   i . e . ,   pH  6 . 5 ,   and  a b o v e .   T h i s  

is   f o r   a  v a r i e t y   of  r e a s o n s .   For  e x a m p l e ,   many  s o i l s   a r e  

p a r t l y   p e p t i z e d   or  e m u l s i f i e d   by  a l k a l i n i t y ,   i t s e l f .   A n d ,  

many  c o m m e r c i a l l y   a v a i l a b l e   d e t e r s i v e   enzymes   ( e . g . ,   t h e  

" a l k a l i n e   p r o t e a s e s " )   f u n c t i o n   o p t i m a l l y   in  a l k a l i n e   l a u n -  

d e r i n g   l i q u o r s .  

I t   has  now  been   d i s c o v e r e d   t h a t   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   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   b u i l d e r  

l e v e l s   of  f a t t y   a c i d / s o a p   a re   d e - s t a b i l i z e d   when  t h e i r   pH 

is   a d j u s t e d   to  a b o u t   6 . 5 ,   and  a b o v e .   (The  pH  w h e r e   i n s t a b i -  

l i t y   i s   n o t e d   may  v a r y   s l i g h t l y   w i t h   t he   a c t u a l   g r e a s e - c u t t i n g  

so lven t   used  in  the  mic roemuls ion ,   i t s   l eve l ,   and  the  chain  length   and  d e -  

g r e e   of  u n s a t u r a t i o n   of  the   f a t t y   a c i d . )   T h i s   p r o b l e m   i s  

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

g r e a s e - c u t t i n g   s o l v e n t s , e . q . ,   orange  t e rpenes   and  p a r a f f i n   o i l s .  

The  s t a b i l i t y   p r o b l e m   seems  to  a r i s e   by  v i r t u e   of  t h e  

f a t t y   a c i d ,   w h i c h   has  an  HLB  of  a p p r o x i m a t e l y   2,  b e i n g   c o n -  

v e r t e d   a l m o s t   e n t i r e l y   to  s o a p ,   w i th   an  HLB  of  a b o u t   2 0 ,  

o v e r   a  v e r y   n a r r o w   pH  r a n g e ,   r o u g h l y   6 . 5 - 6 . 9 .   Thus ,   s i n c e  

t h e   f a t t y   a c i d   i s   p r e s e n t   in   s u b s t a n t i a l   a m o u n t s   (ca .   5%, 

and  h i g h e r )   t h i s   m a j o r   s h i f t   in  HLB  u p s e t s   t he   HLB  of  t h e  

e m u l s i f i c a t i o n   system  and  r e s u l t s   in  d e - s t a b i l i z a t i o n .  

I t   i s   to  be  u n d e r s t o o d   t h a t   f o r m u l a t i o n   s t a b i l i t y  

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

s u r f a c t a n t s   ( d i s c u s s e d   h e r e i n a f t e r )   w i t h   low  H L B ' s .   F o r  

e x a m p l e ,   n o n i o n i c   s u r f a c t a n t s   such  as  C14-15   a l c o h o l s   W i t h  

l o w  e t h o x y l a t e   n u m b e r s   (1-3)   c o u l d   be  u s e d .   H o w e v e r ,   s u c h  

low  HLB  s u r f a c t a n t s   do  no t   f u n c t i o n   w e l l   as  d e t e r s i v e   s u r -  

f a c t a n t s ,   and  t he   o b j e c t   h e r e i n   is  no t   o n l y   to  p r o v i d e  

s tab le   microemuls ions ,   but  also  good  p r e - t r e a t   and  th rough- the -wash   d e t e r g e n c y .  

I t   has   now  been   f o u n d   t h a t   by  e i t h e r   i n c r e a s i n g   t h e  

i o n i c   s t r e n g t h   of  the   a q u e o u s   p h a s e ,   or  by  a d d i n g   s o l v e n t -  

s o l u b l e   i n g r e d i e n t s   with  low  HLB's,  which  inc rease   so lven t   p o l a r i t y ,   to  t h e  

solvent   phase,  or  by  using  both  means  c o n j o i n t l y ,   the  microemulsion  is  s t a b i l i z e d .  

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

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



and  t he   l i k e ,   i n c r e a s e s   s t a b i l i t y .   By  c o n t r a s t ,   a d d i n g  

w a t e r - s o l u b l e ,   low  i o n i c   s t r e n g t h   m a t e r i a l s   such   as  e t h a n o l  

has   no  s t a b i l i z i n g   e f f e c t .  

A l s o ,   a d d i n g   s l i g h t l y   p o l a r   i n g r e d i e n t s   with  low  HLB's  t h a t  

d i s s o l v e   in  the  non-pola r   so lven t ,   s u c h  a s  n - h e x a n o l ,   b e n z y l  

a l c o h o l ,   m i x e d   f a t t y   a l c o h o l s   and  the  l i k e ,   i n c r e a s e s   s t a b i l i t y .  

C o n j o i n t l y   a d d i n g   the   i o n i c   s t r e n g t h   i n g r e d i e n t s   a n d  

t he   s o l v e n t - s o l u b l e   i n g r e d i e n t s   f u r t h e r   e n h a n c e s   s t a b i l i t y .  
Of  c o u r s e ,   t he   f o r m u l a t o r   can  s e l e c t   i n g r e d i e n t s   w i t h   a  v i e w  

t o w a r d s   n o t   o n l y   i n c r e a s i n g   m i c r o e m u l s i o n   s t a b i l i t y ,   bu t   a l s o  

p r o v i d i n g   o p t i m a l   c l e a n i n g   b e n e f i t s .   For  e x a m p l e ,   one  c a n  
c h o o s e   c i t r a t e   as  an  i o n i c   s t r e n g t h   a g e n t   w h i c h   a l s o   h a s  

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

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

or  b e n z y l   a l c o h o l   as  a  low HLB  i n g r e d i e n t   w h i c h   a l s o   s e r v e s  

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

The  a m o u n t   of  i o n i c   s t r e n g t h  o r   l ew e .g .   (2-5)  HLB  s o l v e n t -  

s o l u b l e   i n g r e d i e n t s ,   or  b o t h ,   u sed   in  t he   c o m p o s i t i o n s   w i l l  

d e p e n d   s o m e w h a t   on  the   pH  d e s i r e d ,   t he   c o n c e n t r a t i o n   of  f a t t y  

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

t h e   d e t e r s i v e   s u r f a c t a n t   s y s t e m ,   and  the   l i k e .   M i c r o e m u l s i o n  

s t a b i l i t y   can  be  m o n i t o r e d   r a t h e r   s i m p l y   s i n c e   t he   t r u e  

m i c r o e m u l s i o n s   a re   c l e a r ,   b u t   t u r n   hazy   and  n o n - h o m o g e n e o u s ,  

w i t h   e v e n t u a l   phase  s e p a r a t i o n   at  the  point   of  i n s t a b i l i t y .  
Wi th   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 ,   a n y  

of  t h e   w e l l - k n o w n   b a s e   m a t e r i a l s   can  be  used  to  a d j u s t   pH  to  a b o u t  

6 . 5 - 6 . 6 ;   for   example,  t r i e t h a n o l a m i n e ,   a l k a l i   metal   hydroxide   and  t h e  

l i k e .   Po tass ium  hydroxide  is  p r e f e r r e d   over  sodium  hydrox ide ,   inasmuch 

as  t h e   e a s e   of  f o r m u l a t i o n   of  s t a b l e   s y s t e m s   i s   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 .  

M a g n e s i u m   h y d r o x i d e   i s   a n o t h e r   u s e f u l   n e u t r a l i z i n g  

b a s e .   D u r i n g   u s e ,   t he   m a g n e s i u m   c a t i o n   i s   b e l i e v e d   t o  

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

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

The  p r e f e r r e d   use   of  v a r i o u s   a m i n e s ,   amine   o x i d e s  

and  q u a t e r n a r y   ammonium  c o m p o u n d s   ( i . 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 )   to   a d j u s t   t h e   pH  above  6 .5 -6 .6   and  f u r t h e r   help  s t a b i -  

l i z e   the  mic roemuls ions   is  d e s c r i b e d   in  m o r e  d e t a i l ,   h e r e i n a f t e r .  



D e t e r s i v e   S u r f a c t a n t s  -   The  c o m p o s i t i o n s   of  t h i s   i n v e n t i o n  

w i l l   t y p i c a l l y   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   the  use  of  such  m a t e r i a l s .  

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 re   the   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 - a n d   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 ,   0 ( - s u l f o n a t e s   o f  

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 he   l i k e ,   w h i c h  

a r e   w e l l - k n o w n   from  the   d e t e r g e n c y   a r t .   In  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   in  the   C 9 - C 1 8  
r a n g e ;   t he   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   can  be  used   in  t h e  

form  of  t h e i r   s o d i u m ,   p o t a s s i u m   or  t r i e t h a n o l a m m o n i u m   s a l t s  

b u t   i t   is   to  be  u n d e r s t o o d   t h a t   the   p r e s e n c e   of  m a g n e s i u m  

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

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

s a l t   form;   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 rom  a b o u t   5  t o  

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   a n d  

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  such   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 ,   C 1 2 - C 1 8  
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  the   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 r e   e s p e c i a l l y   p r e f e r r e d   in  t h e  

c o m p o s i t i o n s   of  t he   p r e s e n t   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  the   c o m p o s i t i o n s   h e r e i n ,   bu t   p r e f e r a b l y   the   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   10%  to  40%,  of  s u r -  

f a c t a n t .   M i x t u r e s   of  t he   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  the   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   from  f a b r i c s .  

Such  s u r f a c t a n t s   and  m i x e s   t y p i c a l l y   have  HLB's  of  20  and  a b o v e .  



P o l y a m i n e s  -   P o l y a m i n e   m a t e r i a l s   are   o p t i o n a l   i n g r e d i e n t s  

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

c o - a c t   w i t h   the  s o l v e n t   to  remove  the  s o l i d   m a t e r i a l   t h a t   i s  

p r e s e n t   in  many  g r e a s y   s t a i n s   ( e . g . ,   c a r b o n   b l a c k   in  m o t o r  

o i l   s t a i n ;   c l a y   and  c o l o r   b o d i e s   in  c o s m e t i c   s t a i n ) .   I t   i s  

to   be  u n d e r s t o o d   t h a t   t he   t e r m   " 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   i n  

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   fo rm.   S u c h  

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 h e  

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  i s   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  C I -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  a t   l e a s t   2,  p r e f e r a b l y   f r o m  

2 - 2 0 ,  m o s 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  a n i o n   X@  i s   of  no  p a r t i c u l a r   c o n s e q u e n c e  

to  p e r f o r m a n c e   of  t h e   p o l y a m i n e   in  the   p r e s e n t   c o n t e x t ,  

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

f o r m u l a .  

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 h e   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   the   g e n e r a l   f o r m u l a :  



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

to  2 0 .  

P o l y a m i n e s   t y p i c a l l y   w i l l   c o m p r i s e   at   l e a s t   a b o u t   0 .2% 

of  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 ,   g e n e r a l l y   0 . 5 % - 5 % .  

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   wh ich   a i d   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 he   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 he   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 he   c o m p o s i t i o n .   C i t r a t e  

i s   one  of  t he   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   i s   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 .   Such  i n g r e d i e n t s   a re   a l s o   u s e f u l   in  h a r d -  

s u r f a c e   c l e a n e r s .  

A  s o u r c e   of  m a g n e s i u m   i o n s   can  be  used   in  the   c o m p o s i -  

t i o n s ,   fo r   the   r e a s o n s   s t a t e d   h e r e i n a b o v e .   B e s i d e s   m a g n e -  

s ium  h y d r o x i d e ,   w a t e r - s o l u b l e   s a l t s   such   as  m a g n e s i u m   c h l o -  

r i d e ,   a c e t a t e ,   s u l f a t e ,   and  the   l i k e ,   can  be  u s e d .  

The  l a u n d r y   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  

enzymes   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 -  

mance  on  a  v a r i e t y  o f   s o i l s   and  s t a i n s .   Amylase   and  p r o t e -  

ase   enzymes   s u i t a b l e   f o r   use   in  d e t e r g e n t s   a r e   w e l l - k n o w n  



in  the   a r t   and  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   of  a m y l a s e   and  p r o t e a s e )   a re   t y p i c a l l y   u sed   a t   l e v e l s  

of  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   the   e n z y m e s   in  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  the   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   used   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   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   agents  and  the  l i k e   at  l e v e l s   of  0 .1-15%. 

W a t e r   or  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   a re   u s e d   as  the   c a r r i e r   v e h i c l e ,   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   to  i n c r e a s e   t h e   s t a b i l i t y   a n d  

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  the   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 re   in  l i q u i d   f o rm ,   wh ich   c a n  

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   and  o p t i o n a l  

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

can  be  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 ,  

or  can  be  m o n i t o r e d   more  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 .  

In  one  p r o c e s s   a s p e c t ,   the   c o m p o s i t i o n s   can  be  used   t o  

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   o f  

t h e   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 h e   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 he   c o m p o s i t i o n s   a re   t y p i c a l l y   u sed   at   a  

c o n c e n t r a t i o n   of  a t   l e a s t   500  ppm,  p r e f e r a b l y   0.1%  to  1 .5% 

in  an  a q u e o u s   l a u n d r y   b a t h   a t   pH  6.5  and  above   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   ou t   o v e r   t he   r a n g e  

from  5°C  to  t he   b o i l ,   w i t h   e x c e l l e n t   r e s u l t s .  

For   use  on  h a r d   s u r f a c e s ,   as  rug  c l e a n e r s ,   and  as  g e n e -  

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

t e r ,   or  u sed   f u l l - s t r e n g t h ,   a l l   in  s t a n d a r d   f a s h i o n .  



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  manner   of  the   p r e s e n t   i n v e n t i o n .  

The  e x a m p l e s   are  g i v e n   by  way  of  i l l u s t r a t i o n   and  are   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  
t he   p o l y a m i n e - c o n t a i n i n g   f o r m u l a t i o n s   l i s t e d ,   the   t e rms   " x "  

and  "y"  a re   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   o f  

p o l y m e r i z a t i o n   and  d e g r e e   of  a l k o x y l a t i o n   of  t he   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  i s   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 ,   the   r e s u l t i n g   a n i o n   X  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 .  

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  

S p e c i a l   a t t e n t i o n   is  d i r e c t e d   to  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   d u t y  

l i q u i d   d e t e r g e n t s   t h a t   a re   s u i t a b l e   f o r   l a u n d e r i n g   a l l  

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

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

d i r t y   m o t o r   o i l   s t a i n s .  

I t   i s   to  be  u n d e r s t o o d   t h a t   the   f o l l o w i n g   f o r m u l a t i o n s  

a r e   in  t he   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   the   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 r e   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 ,   s t a b l e   m i c r o 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,  t he   o i l - i n - w a t e r   m i c r o -  

e m u l s i o n s   h e r e i n   a re   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 ,   which   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   a l s o   e x h i b i t   e x c e l l e n t  

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

t h e   s o l v e n t   r e d u c e s   f a t t y   a c i d   soap  b u i l d - u p   on  f a b r i c  

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

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



EXAMPLE  I  

The  above   c o m p o s i t i o n   i s   p r e p a r e d   by  b l e n d i n g   the   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   gives  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 ,   e s p e c i a l l y   c o s m e t i c s   and  d i r t y   m o t o r   o i l .  



EXAMPLE  I I  

The  c o m p o s i t i o n   of  Example   I  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  magnes ium  h y d r o x i d e   as  r e p l a c e m e n t  

for   2  p a r t s   of  the  50  % KOH  and  a d j u s t i n g   pH  to  7 . 5 .   T h e  

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

The  c o m p o s i t i o n   of  Example   I  and  I I   a re   each   m o d i f i e d   by  t h e  

a d d i t i o n   of  1.5  p a r t s   by  w e i g h t   of  t e t r a e t h y l e n e   p e n t a m i n e  

e t h o x y l a t e d   w i t h   an  a v e r a g e   of  15  m o l e s   of  e t h y l e n e   o x i d e  

pe r   n i t r o g e n   a tom.   The  r e s u l t i n g   c o m p o s i t i o n   i s   a  c l e a r ,  

s t a b l e ,   h o m o g e n e o u s   m i c r o e m u l s i o n   at   pH ' s   above  6 . 9 .  

As  a n o t h e r   e x a m p l e ,   any  of  the   f o r e g o i n g   c o m p o s i t i o n s   may  b e  

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

of  deodor ized  p a r a f f i n   o i l  ( i so-C10-C12;7.5%  of  the  t o t a l   c o m p o s i t i o n )  

and  o r a n g e   t e r p e n e s   (2 .5   %  of  t o t a l   c o m p o s i t i o n ) .   Th is   c h a n g e  

in  the  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  t he   p e r f o r m a n c e  

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

l a t i t u d e   fo 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   fo 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 e n t  

upon  s o i l   t ype   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  gu ide   t h i s   s e l e c t i o n .  

For   e x a m p l e ,   the   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 r e   u s e f u l   in  making   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  the   Hansen   P a r a m e t e r s  

δ d '  δ p '   Sh:  ad  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 ;   δ p   t h e  

p o l a r i t y   c o m p o n e n t ;   and  δ 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 "  
H a n s e n   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  
e a c h   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  
H a n s e n   P a r a m e t e r s   i s   f i r s t   a s s e s s e d .   Th is   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  e a c h   s o l v e n t  
in   t u r n   f o 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   f o r   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  c o l d   w a t e r   and  d r y i n g ,   the   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  

t h e   r a n g e   of  e ach   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 h e   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  

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  



range   δd  (7  to  9 ) ,  δ h   (6  t o  7 )  δ p   (C  to  4),   are  k e y  
for   f o r m u l a t i n g   m i c r c e m u l s r o n s   with  s u p e r i o r   g r e a s y   s t a i n  
removal   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  motor   o i l ,   w h e r e  
the  optimum  Hansen  P a r a m e t e r   r ange   i s  δ d   (7  to  9 ) ,  δ h  ( 0   to  4) 
δp  (0  to  3)  or  marker   ink ,   where  the  optimum  range   i s  
δ d ( 7  t o  9 )  δ h   (2  to  11),   δp  (2  to  7),  or  t a r g e t e d   more  
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  the  range  of  Hansen  P a r a m e t e r s .  

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 :   orange   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 x p e c i a l l y  

i so-C10-C12) ;cyc lohexane ;   k e r o s e n e ;   o range   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   the  Hansen  P a r a m e t e r s ,   as  s t a t e d .  

Any  of  the   f o r e g o i n g   e x a m p l e s   may  be   m o d i f i e d   b y  
r e p l a c i n g   the  s o l v e n t s   l i s t e d   w i th   the  f o r e g o i n g ,  
e s p e c i a l l y   by  m i x t u r e s   of  t e r p e n e s   or  p a r a f f i n   o i l   w i t h  
b e n z y l   a l c o h o l   n - h e x a n o l   or  1 - b u t a n o l .   P r e f e r r e d   p H ' s  
f o r   t he   h e a v y - d u t y   d e t e r g e n t s   a re   6.5  to  8 . 0 ,   more  p r e -  
f e r a b l y   6 . 6 - 7 . 3 .   P r o d u c t   "as   i s "   pH  i s   m e a s u r e d   a t  
a m b i e n t   (23°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 .  



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  

the   s c o p e   of  t h i s   i n v e n t i o n   w i th   s o l v e n t s   t h a t   a re   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   a n d  

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   b y  

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  s u c h  

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

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  t he   l i k e .   However ,   such  c o m p o s i t i o n s   a r e   e n t i r e l y   s u i -  

t a b l e   f o r   use   u n d e r   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 ,   the   pH  is   a d j u s t e d   in   a l l   c o m p o s i t i o n s  

w i t h   m a g n e s i u m   h y d r o x i d e ,   as  i n d i c a t e d .   A l l   t he   o t h e r   i n -  

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





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

(mos t   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   is   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 

In  E x a m p l e   X ,  the  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   have   a  r a t h e r   s t r o n g   c i t r u s   o d o r   t h a t   may  no 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   s u c h   c o m p o s i t i o n s .  

I t   has   now  been   d i s c o v e r e d   t h a t   the   C6-C9  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   C6-C9  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  low,  p l e a s a n t   o d o r .   L i k e w i s e ,   t h e   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  at   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 .   A l s o ,   t h e   i s o - p a r a f f i n s  

( e s p e c i a l l y   C10-C12  c h a i n   l e n g t h s )   a re   n o t e w o r t h y   f o r   t h e i r  

low  o d o r   and  h i g h   g r e a s e - r e m o v a l   c h a r a c t e r i s t i c s .  

The  combinat ion  of  the  a f o r e s a i d   a l k y l - a r o m a t i c   or  p a r a f f i n   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 )   or   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   use   in  t he   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   XIV,  t he   use  o f  

t h e   q u a t e r n a r y   ammonium  compound   to  a d j u s t   t he   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   to   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  XI  

1.  D i e t h y l e n e   t r i a m i n e   p e n t a m e t h y l e n e p h o s p h o n i c   a c i d  

2.  T e t r a e t h y l e n e   p e n t a m i n e   105  EO  u n i t s / m o l e c u l e  

The  c o m p o s i t i o n s   of   E x a m p l e   XI  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   use   as  a  l a u n d r y   d e t e r g e n t .  

EXAMPLE  X I I  

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

t h e   I - D e c e n e   by  t h e   same  amoun 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  X I I I  

The  c o m p o s i t i o n   of   Example   XI  is   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  any  of  t h e   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   ( 7 . 3 % ) /  

B e n z y l   a l c o h o l   ( 1 . 8 % ) ;   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   ( 6 . 0 % ) /   B u t y l   c a r b i t o l  

( 3 . 1 % ) .   P r o d u c t   p H ' s   as  i s  :   6 . 6 .  

EXAMPLE  X I V  

The  c o m p o s i t i o n s   of  E x a m p l e s   XI ,   X I I ,   and  X I I I   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   d i o c t y l d i m e t h y l   ammonium 

c h l o r i d e   to   a d j u s t   t h e   "as   i s "   pH  of  t he   c o m p o s i t i o n s   f r o m  

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 .  

I t   i s   to  be  u n d e r s t o o d   t h a t   t h e   p r e f e r r e d   c o m p o s i t i o n s  

of   E x a m p l e s   XI-XIV  a r e   in  t he   form  of   t r u 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 .   On  d i l u t i n g   w i t h   w a t e r ,   t h e   c o m p o s i t i o n s  

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

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

r e m a i n   c l e a r   on  d i l u t i o n .  

E x a m p l e   XIV  i l l u s t r a t e s   t he   use   of  a  n i t r o g e n - f u n c t i o n a l  

i n g r e d i e n t   ( t h e   q u a t e r n a r y )   to  a d j u s t   p r o d u c t   pH.  O t h e r  

s u c h   pH  a d j u s t i n g   a g e n t s   i n c l u d e   t h e   f o l l o w i n g   ( p r o d u c t  

pH  b e i n g   i n d i c a t e d   i n  p a r e n t h e s e s ) :   c o c o n u t a l k y l d i e t h a n o l  

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

( 7 . 0 ) ;   c y c l o h e x y l a m i n e   ( 7 . 5 ) ;   c o c o n u t a l k y l   t r i m e t h y l a m m o n i u m  

c h l o r i d e   ( 6 , 6 6 ) ;   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 0 ) ;  

d i c o c o n u t a l k y l   d i m e t h y l a m m o n i u m   c h l o r i d e   ( 6 , 8 4 ) ;   c o c o n u t -  

a l k y l   b e n z y l   d i m e t h y l a m m o n i u m   c h l o r i d e   (6.84);   d i h e x y l   d i -  

m e t h y l a m m o n i u m   c h l o r i d e   ( 6 . 8 9 ) ;   And  d i o c t y l   m e t h y l   amine   o x i d e  

( > 7   e s t . ) .   Such  n i t r o g e n - f u n c t i o n a l   m a t e r i a l s   a r e   u s e d   a t  



l e v e l s   f rom  0 . 5 - 5 %   in  the   c o m p o s i t i o n s   to  a d j u s t   pH,  a n d  

i m p o r t a n t l y   c o n t r i b u t e   to  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   of  l a u n d e r e d   f a b r i c s .   C y c l o h e x y l   amine   ( 1 - 5 % )  

is   p r e f e r r e d   f o r   t h i s   u s e .  

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   the   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  

of  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  is  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   such   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 l a t e .   B u t y l   C a r b i t o l ,   or  t h e   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   b e s i d e s   t h e  

" C a r b i t o l s "   ( 2 - ( 2 - a l k o x y e t h o x y ) e t h a n o l s )   i n c l u d e   t h e  

" C e l l o s o l v e s " .   e . g .   2 - a l k o x y l   a l k a n o l s   s u c h   a s  

2 - b u t o x y e t h a n o l ;   C4-C12  a l k y l   a l c o h o l s ,   s u c h   a s  

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 ,   and  t he   d i g l y c o l e t h e r  

a c e t a t e s ,   and  t h e   l i k e .  

EXAMPLE  XV 

A  p r e f e r r e d   c o m p o s i t i o n   by  v i r t u e   of  i t s   low  o d o r  

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

p r e p a r e d   by  r e p l a c i n g   the   1 - d e c e n e   of  E x a m p l e   XI  w i t h   a  

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

c o m p o s i t i o n )   6%  d i e t h y l p h t h a l a t e / 2 %   i s o - p a r a f f i n   l i q u i d  

( C 1 0 - C 1 2 ) / 2 %   o r a n g e   t e r p e n e .  

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

no t   a f f e c t   h i g h   d e n s i t y   p o l y e t h y l e n e   and  t h u s   can  b e  

p a c k a g 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 .   I n  

c o n t r a s t ,   many  s o l v e n t - c o n t a i n i n g   c l e a n e r s   t h a t   a r e   no t   i n  

t r u e   m i c r o e m u l s i o n   fo rm  must   be  p a c k a g e d   in  t h e   m o r e  

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



EXAMPLE  XVI 

The  f o l l o w i n g   a r e   f u r t h e r   e x a m p l e s   of  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   of  p o l a r   and  n o n - p o l a r   s o l v e n t s   fo r   u s e  

h e r e i n .  

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

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 (   p r e f e r a b l y   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   is  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   s u c h   l i q u o r s   a t   t h i s   i n - u s e   pH 

r a n g e .  



EXAMPLE  X V I I  

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   f o r m ,   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  Example   XVII  is  used   in  an  a q u e o u s  

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

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

p a r a f f i n s ,   e s p e c i a l l y   i s o - C 1 0 - 1 2   (mos t   p r e f e r a b l y  

i s o - C 1 0 )   p a r a f f i n   h y d r o c a r b o n s   and  d i e t h y l   p h t h a l a t e  

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

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

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   mode.   T h e s e   p a r t i c u l a r  

s o l v e n t s ,   f o r m u l a t e d   at  a  r a t i o   of  5 :1   to  1 : 5 ,   a r e  

e s p e c i a l l y   a d v a n t a g e o u s   due  to  t h e i r   e x c e p t i o n a l l y   l o w  

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

( r a t i o   s o l v e n t   mix  to  c y c l o h e x y l   amine   10 :1   to  1 : 1 0 .  

p r e f e r a b l y   5:1  to  2 : 1 )   p r o v i d e   h o m o g e n e o u s   l i q u i d  

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

a r e   p r e f e r r e d   f o r   a l l   manner   of  c l e a n i n g   o p e r a t i o n s   w h e r e  

g r e a s y   s t a i n   r e m o v a l   is  a  c o n s i d e r a t i o n .  

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

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

n o t e w o r t h y   f o r   t h e i r   m i l d n e s s   to  s k i n .   T h i s   u n e x p e c t e d  

b e n e f i t   in  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   a l l o w s   t h e  

c o m p o s i t i o n s   to  be  u sed   in  h a n d - w a s h i n g   of  f i n e   f a b r i c s ,  

c h i n a ,   g l a s s w a r e ,   and  t he   l i k e .  



1.  A  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   c o n t a i n i n g  

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

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   s a i d   c o m p o s i t i o n  

c o n t a i n s :  

a)  a t   l e a s t   5%  of  a  g r e a s e - r e m o v a l   s o l v e n t :  

b)  f r o m   5%  to  50%  of  a  f a t t y   a c i d   or  s o a p ;  
s a i d   c o m p o s i t i o n   b e i n g   f o r m u l a t e d   as  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   a t   a  pH  of  6 . 5 .   or  a b o v e .  

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  

s o l v e n t   c o m p r i s e s   t e r p e n e s ,   p a r a f f i n   o i l .   C6-C9  a l k y l  

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

m i x t u r e s   of  t e r p e n e s ,   p a r a f f i n   o i l s .   C6-C9  a l k y l  
a r o m a t i c s   or  o l e f i n s ,   w i t h   b e n z y l   a l c o h o l .   C 4 - C 1 2  
a l c o h o l s ,   p h t h a l i c   a c i d   e s t e r s ,   2 - ( 2 - a l k o x y e t h o x y ) e t h a n o l s  

or  2 - a l k o x y a l k a n o l s .  

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  

s o l v e n t   i s   a  m i x t u r e   o f :  

(a)   a  n o n - p o l a r   s o l v e n t   s e l e c t e d   f rom  t e r p e n e s .  

i s o - C 1 0 - C 1 2   p a r a f f i n   o i l s .   C6-C9   a l k y l  

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

(b)  a  p o l a r   s o l v e n t   s e l e c t e d   f rom  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   of  (a)  to  (b)  of  1 0 : 1   to  1 : 1 0 .  

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

t h e   f a t t y   a c i d ,   or  f a t t y   a c i d   s o a p ,   is   a  mix  of  l a u r i c   a n d  

m y r i s t i c   f a t t y   a c i d s   or  s o a p s ,   c o c o n u t a l k y l   f a t t y  
a c i d   or  f a t t y   soap   m i x t u r e ,   or  m i x t u r e s   of  pa lm  and  c o c o n u t  

f a t t y   a c i d s   or  s o a p s .  



5.  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 s   1  to  4  w h i c h   i s  

f o r m u l a t e d   as  a  c l e a r   m i c r o e m u l s i o n   at  a  pH  of  6 .5  to  8 . 0 .  

6.  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   c o m p o s i t i o n   i n  

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   form  c h a r a c t e r i z e d   i n  

t h a t   i t   c o m p r i s e s :  

a)  f rom  10%  to  40%  of  c o n v e n t i o n a l   d e t e r s i v e   s u r f a c t a n t :  

b)  f rom  5%  to  20%  of  g r e a s e - r e m o v a l   s o l v e n t ;  

c)  f rom  5%  to  30%  of  f a t t y   a c i d   or  s o a p ;  
the   b a l a n c e   of  s a i d   c o m p o s i t i o n   c o m p r i s i n g   o t h e r  

c o n v e n t i o n a l   d e t e r g e n t   i n g r e d i e n t s   and  an  a q u e o u s   c a r r i e r ,  

s a i d   c o m p o s i t i o n   b e i n g   f o r m u l a t e d   a t   a  pH  at   or  a b o v e   6 . 5 .  

7.  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  6  w h e r e i n   t h e  

d e t e r s i v e   s u r f a c t a n t   is  s e l e c t e d   f rom  C9-C18  a l k y l  

b e n z e n e   s u l f o n a t e s .   p a r a f f i n   s u l f o n a t e s ,   o q - s u l f o n a t e   o f  

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

a l k y l   p h e n o l s   h a v i n g   5  to  17  e t h y l e n e   o x i d e   g r o u p s ,   a n d  

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

8.  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   7  w h e r e i n   t h e  

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

(a)  a  n o n - p o l a r   s o l v e n t   s e l e c t e d   f rom  t e r p e n e s ,  

i s o - C 1 0 - C 1 2   p a r a f f i n   o i l s ,   C6-C9  a l k y l  

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

(b)  a  p o l a r   s o l v e n t   s e l e c t e d   f rom  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  

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

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 e r e i n   t h e  

f a t t y   a c i d   or  s o a p   is  a  m i x t u r e   of  l a u r i c   and  m y r i s t i c  

a c i d s   or  s o a p s ,   c o c o n u t a l k y l   f a t t y   a c i d   or  f a t t y   s o a p  

m i x t u r e ,   or  m i x t u r e s   of  palm  and  c o c o n u t   f a t t y   a c i d s   or  s o a p s .  



10.  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  9  which   i s  

f o r m u l a t e d   at   a  pH  of  6 .6  to  8 . 0 .  

11.  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  10  f o r m u l a t e d   a t  

a  pH  of  6 .6   to  7 . 3 .  

12.  A  c o m p o s i t i o n   a c c o r d i n g   t o   any  of  C l a i m s   1 - 1 1  

p a c k a g e d   in  a  h i g h   d e n s i t y   p o l y e t h y l e n e   c o n t a i n e r .  

13.  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  

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 .  

14.  A  c l e a n i n g   s o l v e n t   m i x t u r e   w h i c h   c o m p r i s e s   a  

m i x t u r e   of  i s o - C 1 0 - C 1 2   p a r a f f i n   and  d i e t h y l   p h t h a l a t e  

or  d i b u t y l   p h t h a l a t e ,   at   a  w e i g h t   r a t i o   o f  

p a r a f f i n : p h t h a l a t e   of  5 :1   to  1 : 5 .  

15.  The  c l e a n i n g   s o l v e n t   m i x t u r e   of  C la im  14  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   c y c l o h e x y l   a m i n e .  
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