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©  Stabilized  oil-in-water  cleaning  microemulsions. 
  Solvent-containing  liquid  detergent  compositions  con- 
taining  degreasing  solvents  such  as  n-octyl  benzene,  ter- 
penes  or  olefins  are  prepared  with  high  levels  of  fatty 
acid/soap  at  a  pH  of  ca.  6.5.  The  compositions  are  pH- 
adjusted  to  neutrality  or  the  alkaline  pH  range  using  various 
amines,  amine  oxides  or  quaternary  ammonium  salts. 



TECHNICAL  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   t o   m e t h o d s   f o r  

a d j u s t i n g   t h e   pH  of   c a r b o x y l i c   a c i d - c o n t a i n 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 s   t o w a r d s   t h e   a l k a l i n e   r a n g e   u s i n g   a  

v a r i e t y   of  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 s   such   a s  

a m i n e s ,   q u a t e r n a r y   ammonium  s a l t s   and   a m i n e   o x i d e s .  

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

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

BACKGROUND 

V a r i o u s   o r g a n i c   s o l v e n t s ,   f o r   e x a m p l e   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 r e   r a t h e r   w e l l - k n o w n   f o r   u s e  

in   h a r d   s u r f a c e   c l e a n e r s   f o 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  %,  o r   m o r e ,   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 -  

ly   n o n i o n i c   s u r f a c t a n t s   w h i c h   a r e   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   f o 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  603  047,   1 9 8 1 .   EPQ  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 .  



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   s u c h   as  d - l i m o n e n e   can  b e  

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 r e   a p p a r e n t l y  

d e s i g n e d   to  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   v o l u m e  

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

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   by  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   a n d  

v a r i o u s   o t h e r   s o l v e n t s   a r e   d i s c l o s e d   by  D a v i d s o h n   in  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   ( 1 9 6 0 ) .  

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   u se   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 ,   i n  

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  

w h i c h   can  be  p r e p a r e d   f rom  p i n e   o i l   t e r p i n e o l   s u c h   a s  

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  f r e e   a c i d  

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   174.   175  s u g g e s t s   t h a t   o n l y   low  l e v e l s  

of  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 .  

C i t r u s   j u i c e s ,   w h i c h   c o n t a i n   r e l a t i v e l y   low  a m o u n t s   o f  

t e r p e n e s .   have   b e e n   s u g g e s t e d   f o r   use  in  hand  s o a p s   a n d  

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 ;   M é m o i r e  

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 ) .  

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   m a n y  

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

to   be  u s e d   as  p r e - t r e a t m e n t   a g e n t s .   When  u s e d  

t h r o u g h - t h e - w a s h ,   s o l v e n t s   s u c h   as  t e r p e n e s ,   c e r t a i n  

a l k y l - a r o m a t i c s   and  c e r t a i n   o l e f i n   h y d r o c a r b o n   s o l v e n t s ,  

h a v e   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   o v e r   and  a b o v e   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 ,   t h e   n o n - h o m o g e n e i t y   o f  

c o m p o s i t i o n s   s u c h   as  t h o s e   d i s c l o s e d   in  EPO  0  072  4 8 8  

makes  them  i n c o n v e n i e n t   fo r   u s e   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   mos t   heavy   d u t y   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   w h i c h   a r e  

u n h a n d y   fo r   t h e   u s e r   to  s h a k e   t h o r o u g h l y .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   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   d e t e r g e n t   c o m p o s i t i o n s   c o m p r i s i n g   as  much  a s  

20%.  and  h i g h e r ,   by  w e i g h t   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  

s o l v e n t ,   in  t h e   f o rm  of  h o m o g e n e o u s ,   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   f o r   use   in  b o t h   t h e   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   l a u n d r y   modes ,   a s  

h a r d - s u r f a c e   c l e a n e r s ,   and  t h e   l i k e .  

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

c o m 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   a t  

pH ' s   above   t h e i r   "as   i s "   f o r m u l a t i o n   pH  of  a b o u t   6 . 5  

SUMMARY  OF  THE  INVENTION 

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  m e a n s   f o r   a d j u s t i n g  

the   pH  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   t y p i c a l l y  

c o m p r i s i n g   a  m i x t u r e   of  w a t e r   (10%  to  70%),  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   (5%  to  20%).  f a t t y   a c i d   o r  

f a t t y   a c i d / s o a p   m i x t u r e   (5%  to   35%)  and  d e t e r s i v e  

s u r f a c t a n t   (1%  to  40%),   t o g e t h e r   w i t h   o p 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   ( g e n e r a l l y   0.1%  to  15%),  by  a d m i x i n g   t h e r e w i t h  

a  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   such   as  an  a m i n e ,   a  

q u a t e r n a r y   ammonium  s a l t ,   or  an  amine   o x i d e ,   w h e r e b y   t h e  

"as  i s "   pH  of  s a i d   m i c r o e m u l s i o n   i s   a d j u s t e d   f rom  i t s  

o r i g i n a l   pH  of  a r o u n d   6 .5   t o w a r d s   a  n e u t r a l   or  a l k a l i n e  

pH,  w h e r e b y   t he   c l e a n i n g   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 e  

c l e a n i n g   a c t i o n ,   of  s a i d   m i c r o e m u l s i o n   is  i m p r o v e d .  

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

in  t he   f o r e g o i n g   m a n n e r ,   as  w e l l   as  m e t h o d s   of  c l e a n i n g  

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



DETAILED  DESCRIPTION  OF  THE  INVENTION 

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  s o a p )   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 ,   t he   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 ,   t h e   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   a t  

pH's   a b o v e   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  

used   in   t h e   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   a r e  

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 .   A l 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   a p p l i c a t i o n   a r e   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 - 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   u s e .  

in ,   f o 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   t h e   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 ,   s u c h   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 h e  

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   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 h e  

need  to   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  t h e   p r e s e n t  

c o m p o s i t i o n s ,   bu t   can   be  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 ,   w h e r e   m a l o d o r s  

would   n o t   be  t o l e r a t e d ,   t h e   f o r m u l a t o r   w o u l d   be  m o r e  

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   w h i c h   can  be  r e a s o n a b l y   m o d i f i e d   b y  

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 h e  

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  

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 r e   e s p e c i a l l y   s u i t a b l e   fo r   r e m o v i n g   c e r t a i n   t y p e s  
:,f  s t a i n s ,   e . g .   m a r k e r   i n k ,   shoe   p o l i s h ,   and  d i r t y   m o t o r  

o i l .  



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

h e r e i n   a r e   t he   l i q u i d   p a r a f f i n s ,   e s p e c i a l l y   t he   " i s o "  

C10  p a r a f f i n s   and  t h e   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 .   a n d  

m i x t u r e   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 r e   d - l i m o n e n e   and  t he   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 s o   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  

s u c h   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  t h e  

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 e m o n s   a n d  

g r a p e - f r u i t .  

A n o t h e r   p r e f e r r e d   c l a s s   of  s o l v e n t s   a r e   t he   C 6 - C 9  
a l k y l   a r o m a t i c   h y d r o c a r b o n 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 ,   in   p a r t i c u l a r ,   o c t y l   b e n z e n e .   S h o r t - c h a i n  

a l k y l   b e n z e n e s   ( e . g .   t o l u e n e )   a r e   no t   p r e f e r r e d   h e r e i n   d u e  

to   t o x i c i t y   and  odor   p r o b l e m s ,   and  l o n g e r - c h a i n   a l k y l  

b e n z e n e s   have   u n d e s i r a b l e   s o i l   r e d e p o s i t i o n   p r o b l e m s .  

e s p e c i a l l y   when  u s e d   to  l a u n d e r   f a b r i c s .  

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

o l e f i n 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   1 0 0 ° C .  

The  a l p h a - o l e f i n s   have   now  been   f o u n d   to  p o s s e s s   e x c e l l e n t  

c l e a n i n g   p r o p e r t i e s   and  low,  r a t h e r   p l e a s a n t   o d o r s .   T h e  

c o m p o u n d s   1 - d e c e n e   and  1 - d o d e c e n e   a r e   e s p e c i a l l y   p r e f e r r e d  

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

In  a  h i g h l y   p r e f e r r e d   mode,  t h e   r e l a t i v e l y   n o n - p o l a r  

s o l v e n t s ,   s u c h   as  p a r a f f i n ,   o l e f i n .   t e r p e n e   or  a l k y l  

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

w i t h   a  more  p o l a r   s o l v e n t   such   a s ,   f o r   e x a m p l e ,   b e n z y l  

a l c o h o l ,   n - h e x a n o l .   p h t h a l i c   a c i d   e s t e r s   such   a s  

d i m e t h y l - ,   d i e t h y l - ( p r e f e r r e d ) .   d i p r o p y l -   o r  

d i b u t y l - p t h t h a l a t e .   or  t h e   " C a r b i t o l "   s o l v e n t s   s u c h   a s  

B u t y l   C a r b i t o l   ( t r a d e   mark  fo r   2 - ( 2 - b u t o x y e t h o x y ) e t h a n o l )  



to   p r o v i d e   b r o a d - s p e c t r u m   c l e a n i n g   of  a  v a r i e t y   of  p o l a r  
and  n o n - p o l a r   s o i l s .   Such  m i x t u r e s   w i l l   h ave   a  r a t i o   o f  

n o n - p o l a r : p o l a r   s o l v e n t   in   t h e   r a n g e   of  1 0 : 1   to  1 : 1 0 .  

p r e f e r a b l y   5:1  to  1 : 5 .   and  mos t   p r e f e r a b l y   have   a  b i t   m o r e  

n o n - p o l a r   t h a n   p o l a r   s o l v e n t ,   g e n e r a l l y   a  r a t i o   of  5 :1   t o  

5 : 4 .   e s p e c i a l l y   f o r   f a b r i c   l a u n d e r i n g .  

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  u s e d   in   t he   p r e s e n t  

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

As  w i l l   be  s e e n   f rom  t h e   f o l l o w i n g   d i s c l o s u r e ,   v a r i o u s  

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   a r e   u s e d   h e r e i n   a t  

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

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

r e l a t i v e l y   h i g h   ( 15%-25%,   and  h i g h e r   d e p e n d i n g   on  s o l v e n t )  

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

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 .  



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   t he   u s e   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 r e   t he   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 ,  @ - 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 h e   l i k e ,   wh ich   a r e  

w e l l - k n o w n   from  the  de tergency  a r t .   In  gene ra 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   t h e   C 9 - C 1 8  

r a n g e ;   t h e   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  u s e d   in  t h e  

fo rm  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   i s   to   be  u n d e r s t o o d   t h a t   t he   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 h e   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   some 

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

s a l t   f o r m ;   t h e   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  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  111  855  a n d  

3  995  669  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 . ,   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  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 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   componen 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 ,   but   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   10%  to  40%,  of  s u r -  
f a c t a n t .   M i x t u r e s   of  the  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 he   a l k y l   benzene   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   are  p r e f e r r e d   for   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  mixes  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   a r e   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 th   the   s o l v e n t   to  remove  t he   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   the  term  " 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 ,   bo th   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   form.   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   wi th   r e p e a t i n g   u n i t s :  

a n d  

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  C1-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  t h e   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 ,   most   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 ,   most   p r e f e r a b l y   3-5;  and  i s   i s   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  the   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@ is  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  the  p o l y a m i n e   in   t h e   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   only   for   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 

tc  2C. 

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 % .  

Othe 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  t he   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 -  

soluble   p h o s p h a t e s   such  a s  t r i - p o l y p h o s p h a t e   and  sodium 

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 .  

Me ta 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  the  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 ,   the   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 ,   the  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  the  c o m p o s i t i o n .   C i t r a t e  

is   one  of  t he   mos t   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   phase   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   are  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  magnes ium  ions   can  be  used  in  the   c o m p o s i -  

t i o n s ,   to  a s s i s t   g r e a s e   r e m o v a l .   B e s i d e s   m a g n e -  

sium  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  magnes ium  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   of  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   for   use  in  d e t e r g e n t s   a re   w e l l - k n o w n  



i n   t he   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   e n z y m e s   ( 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 ) t y p i c a l l y   f u n c t i o n   b e s t   a t  

pH  above   a b o u t   7  and   a r e   t y p i c a l l y   u s e d   a t   l e v e l s   o f  

0 .υ01%  to  2%,  and  h i g h e r ,   in  t h e   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 h e   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   t o   t h e   d e s i r e s   of   the   f o r m u l a t o r .  

M o r e o v e r ,   t h e   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  

t o   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 n a 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 rov ide   a e s t h e t i c   or  a d d i t i o n a l   product   performance  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   a n d  

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 ,   s u d s   c o n t r o l   a g e n t s   and  t he   l i k e .   S u c h  

i n g r e d i e n t s   t y p i c a l l y   c o m p r i s e   0.1  % -  10  %  of  t he   f o r m u l a t i o n s .  

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 r e   u s e d   as  t h e   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   c an   be  u s e d   to  i n c r e a s e   t he   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  t h e   c o m p o s i t i o n 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  

wh ich   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 iven   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   scope   of  the  i n v e n t i o n .   I n  
the   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  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 ,   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   no t   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  are  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   are  s u i t a b l e   fo 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  duty  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   wi th   a  v a r i e t y  o f   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   t he   f o l l o w i n g   f o r m u l a t i o n s  

are   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   the  s o l -  

v e n t   i s   c o n s i d e r e d   the  " o i l "   p h a s e )   a n d ' a r e   s u b s t a n t i a l l y  

c l e a r ,   homogeneous ,   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  used   i n  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   m i c r o -  

e m u l s i o n s   h e r e i n   are  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 ,   w h i c h   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  

the  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   and  t h e   pH  of  t h e   c o m p o s i t i o n   e n h a n c e s   e n z y m e  

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

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 g s .  



The  p r e p a r a t i o n   of  s t a b l e ,   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  
in  t h e i r   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   form  i s  

c a r r i e d - o u t   w i t h   a t t e n t i o n   b e i n g   g i v e n   to   t h e   w a t e r   c a r r i e r  

l i q u i d ,   t h e   use  of  f a t t y   a c i d / s o a p   as  a  d e t e r g e n c y   b u i l d e r /  

e m u l s i o n   s t a b i l i z e r   i n g r e d i e n t   and  p r o p e r   a t t e n t i o n   t o  

pH  r e g u l a t i o n .  

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   s u c h   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 h e   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 d e  

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   t h e   s o l v e n t   a n d  

w a t e r .   M i x t u r e s   of  f a t t y   a c i d s   (or  s o a p s )   s u c h   as  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 h e   l i k e ,   in  t h e   C 1 2 - C 1 8  
c a r b o n   c h a i n   l e n g t h ,   c a n   be  u s e d .   I n   g e n e r a l ,   t h e  

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 r o m   5 %  to  50  %, 

p r e f e r a b l y   5 %  to  35  %,  m o s t   p r e f e r a b l y   10  %  to  30  %,  and  t h e  

w e i g h t   r a t i o   of  f a t t y   a c i d   (or   s o a p ) : s o l v e n t   i s   g e n e r a l l y   i n  
t h e   r a n g e   of  4:1  to   1 : 4 ,   p r e f e r a b l y   3 :1   t o   1 : 2 .   When  u s i n g  

f a t t y   s o a p ,   t he   p o t a s s i u m   s a l t   and  sodium  forms  are  p r e f e r r e d ,  

but  any  convenien 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 -  

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

i t   h a s   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   a t   a  pH  g r e a t e r   t h a n   a b o u t  

6 . 5 ,   t h e   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 h e   s y s t e m .   Means  f o 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 r e   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  l i q u i d   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   b e  

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  t h e   a r t .  



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

s o l v e n t s   to   r e m o v e   g r e a s y   s t a i n s   f r o m   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   and  d a m p e n e d   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   a  t e r p e n e   s o l v e n t   i s   no t   v e r y   w e l l  

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

e x c e l l e n t   g r e a s y   s t a i n   r e m o v e r s   when  u s e d   d i r e c t l y   on  dry  o r  

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   d u t y   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   as  m o s t  

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 ,   and  t he   l i k e ,   wh ich   a re   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 ,   t h e   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 h e  

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   t h e   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 h e  

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   o f  

w a t e r : s o l v e n t   i s   g e n e r a l l y   10 :1   to  1 : 1 ,   p r e f e r a b l y   5:1  t o  

2 : 1 .  

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

i t   i s   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  u sed   in  t h e  

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   i s   f o r   a  v a r i e t y   of  r e a s o n s .   Fo r   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   e n z y m e s   ( 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   ha s   now  b e e n   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   w h i c h   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   " a s - i s "   pH 



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

l i t y   is  n o t e d   m a y  v a r y   s l i g h t l y   w i t h   the   a c t u a l   g r e a s e - c u t t i n g  
so lvent   usec  in  the  microemulsion,   i t s   l e v e l ,   and  the  chain  length  anc  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 . )   Th is   p r o b l e m   i s  

e s p e c i a l l y   a c u t e   wi th   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 . g . ,   a l k y l   benzenes   and  a l p h a - o l e f i n s ,  

and  l i q u i d   p a r a f f i n   s o l v e n t 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 ,   which   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 t h   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  

the   f a t t y   a c i d   is  p r e s e n t   in  s u b s t a n t i a l   amoun 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   the   HLB  of  t h e  

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

I t   is   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  HLB'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   s u c h   as  C14-15  a l c o h o l s   w i t h  

low  e t h o x y l a t e   numbers   (1-3)  c o u l d   be  u s e d .   However ,   s u c h  

low  HLB  s u r f a c t a n t s   do  not   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  the  o b j e c t   h e r e i n   i s   no t   on ly   to  p r o v i d e  

s t a b l e   m i c r o e m u l s i o n s ,   b u t   a l s o   good   p r e - t r e a 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 .  

I t   has   now  been  found  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  increase   solvent   po la r i ty ,   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   fo 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  the   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   a s  
e t h a n o l   h a s   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   bu t   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   w i t h   low  HLB's   such   as  n - h e x a n o l ,   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   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   t he   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 h e   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 c h a n c e s   s t a b i l i t y .  

Of  c o u r s e ,   t h e   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 ew   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 ,   b u 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 .   F o r   e x a m p l e ,   o n e  

can  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  

has   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 ,   a n d  

n - h e x a n o l   or   b e n z y l   a l c o h o l   or  d i e t h y l   p h t h a l a t e   as  a  l o w  

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   c o - s o l v e n t  

c l e a n 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   or  low  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 s e d   in   t h e  

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  t he   pH  d e s i r e d ,   t h e  

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

t u r n   h a z y   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   p h a s e  

s e p a r a t i o n   a t   t h e   p o i n t   of  i n s t a b i l i t y .   M o r e o v e r ,   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   t u r n   hazy   when  d i l u t e d   w i t h  

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

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

Wi th   r e g a r d   to   pH  ad jus tments   in  the  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  the  well-known  base  ma t e r i a l s   can  be  used,   for  example ,  
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 h e   l i k e .  

P o t a s s i u m   h y d r o x i d e   i s   p r e f e r r e d   over   s o d i u m   h y d r o x i d e ,  

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

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 g u l a n t s  -   I t   h a s  

now  been   d i s c o v e r e d   t h a t   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   and  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   i n  

t h 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   of  t h e  



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

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   t o  

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 ) .   W h i 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  n o t  

b o o s t   t he   pH  v e r y   much  t o w a r d s   t he   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  

i s   s u b s t a n t i a l .  

D i o c t y l   d i m e t h y l   ammonium  c h l o r i d e   i s   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 he   f o l l o w i n g   q u a t e r n a r i e s  

in  i n c r e a s i n g   o r d e r   of  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   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   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 ) .   T h e  

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   by  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   and  f o r m u l a t e d   a t   a n  

"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 h e   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   a m i n e   ( 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   i s   t o   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   a r e   a d d e d   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  

pH  i s   o b t a i n e d .   To  a c h i e v e   t h e   pH  l i s t e d ,  f r o m   0.5%  to   5% 

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

hexyl  amine  (1-5%)  is  mos t   p r e f e r r e d   f o r   use  h e r e i n .  

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

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   c a n   b e  

m o n i t o r e d   m o r e   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 ,   t he   c o m p o s i t i o n s   can  be  u s e d  

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 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 h e   c o m p o s i t i o n s   a re   t y p i c a l l y   u s e d  

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   %  t o  

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  and  above   t o  

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 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 .  

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  a s  

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

d i l u t e d   w i t h   w a t e r .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   t he   p r a c t i c e   o f  

t h i s   i n v e n t i o n ,   b u t   a r e   n o t   i n t e n d e d   to   be  l i m i t i n g  
t h e r e o f .  



EXAMPLE  I  

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   of  E x a m p l e   I  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 I I  

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

n - o c t y l   b e n z e n e   by  t h e   same  amount  (9 .1  %  t o t a l   f o r m u l a t i o n )   o f  

1 - d e c e n e .   P r o d u c t   pH  "as   i s "  :   6 .6 .   The  pH  i s   a d j u s t e d   t o  
6 .94   w i t h   d i o c t y l   d i m e t h y l   ammonium  c h l o r i d e .  

EXAMPLE  I I I  
The  c o m p o s i t i o n   of  Example   I  i s   m o d i f i e d   by  r e p l a c i n g   t h e  

n -oc ty l   b e n z 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   (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   %)  ;   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   In  each  i n s t a n c e ,   p r o d u c t   pH  i s  

a d j u s t e d   to  6 .9   w i t h   d i o c t y l   d i m e t h y l   ammonium  c h l o r i d e .  

EXAMPLE  IV 

The  c o m p o s i t i o n s   of  Example   I I I   c o m p r i s i n g   s o l v e n t  

m i x t u r e s   a r e   a d j u s t e d   to   pH  7.0  w i t h   t r i o c t y l   amine   and  t o  

pH  7.1  w i t h   d i o c t y l   m e t h y l a m i n e   o x i d e ,   r e s p e c t i v e l y ,   a n d  

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

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

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

f a t t y   a c i d / s o a p   a t   h i g h   l e v e l s   can  be  a d j u s t e d   to   a  p r e f e r r e d  

pH  r a n g e   of  6 . 6 5   to   7 .3   u s i n g   mono-  and  d i -   C6-C18  t r i -   a n d  

d i m e t h y l   ammonium  s a l t s  ;   or  C 4 - C 8  a l k y l   or   c y c l o a l k y l   a m i n e s ;  

or  mono-   and  d i -   C6C18  a l k y l   d i m e t h y l   and  m o n o m e t h y l   a m i n e  

o x i d e s .  

F u r t h e r   e x a m p l e s   of  t he   c o m p o s i t i o n s   h e r e i n   a r e   a s  

f o l l o w s .  

EXAMPLE  V 

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

t h e   E t h o x y l a t e d   P o l y a m i n e   w i t h   any  of  the   f o l l o w i n g  

a l k o x y l a t e d   p o l y a m i n e s   A,  B  or  C,  h a v i n g   t h e   g e n e r a l   f o r m u l a  

d i s c l o s e d   h e r e i n b e f o r e .  



Polyamine  A :  x  =  2; .y  =  2;  R  =  e t h y l e n e ;   a lkoxy  =  e t h o x y  

Polyamine  B :  x  =  20;  y  =  30;  R  =  p r o p y l e n e ; a l k o x y   =  p ropoxy  

Polyamine  C :  x  =  3;  y  =  15;  R  =  e t h y l e n e ;   a lkoxy  =   ethoxy;  R'  =  b u t y l  

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

s o i l   r e m o v a l   p e r f o r m a n c e   of  t he   c o m p o s i t i o n s .  

EXAMPLE  V I  

The  pH  of  t h e   c o m p o s i t i o n s   of  E x a m p l e   V  a r e   a d j u s t e d   t o  

7 . 3   w i t h   a d d i t i o n   of   5  p a r t s   (by  w e i g h t   of  c o m p o s i t i o n )  

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

EXAMPLE  V I I  

The  c o m p o s i t i o n   of  e x a m p l e   I I   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  a  mix  of  6  %  d i e t h y l p h t h a l a t e / 2   %  l i q u i d  

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  .   The  p r o d u c t   i s  

s t a b l e   a t   pH  6 .94   when  d i o c t y l   d i m e t h y l   ammonium  c h l o r i d e  

i s   p r e s e n t   a t   a  l e v e l   of  a b o u t   2 .5   %. 

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

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   i s   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  ;   C6-C12  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 )   s u c h   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 ,   and  t h e   l i k e .  



EXAMPLE  V I I I  

O t h e r   s o l v e n t   m i x t u r e s   u s e f u l   h e r e i n   a r e   as  f o l l o w s .  

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  

h e r e i n   a re   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%  o f  

c o m p o s i t i o n   in  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  such   l i q u o r s  

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



EXAMPLE  IX  

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 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)  i s   a s  
f o l l o w s .  

(1)  Cha in   l e n g t h   m i x t u r e :   C io (5%)   C12(55%)  C 1 4 ( 2 2 % )  
C18(2%)  o l e i c ( 1 0 % )  

(2)  To  a d j u s t   pH  to   6 . 6  
(3)  From  KNGS 
(4)  From  NOVO 



The  c o m p o s i t i o n   of  E x a m p l e   IX  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   at   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  a b o u t   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 ) .  

As  can  be  s een   from  the   f o r e g o i n g ,   t h e   p r i m a r y   a m i n e s  

a r e   p r e f e r r e d   p H - a d j u s t i n g   a g e n t s   h e r e i n .   In  g e n e r a l ,   t h e  

C4-C18  a l k y l   a m i n e s   a re   u s e d ,   s i n c e   t h e   l o w e r  

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

m a l o d o r o u s .   O t h e r   e x a m p l e s   of  a m i n e s   u s e f u l   h e r e i n  

i n c l u d e   d i b u t y l -   and  d i - i s o b u t y l   a m i n e .   For  t y p i c a l   u s e  

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

h a v i n g   a  b o i l i n g   p o i n t   above   100°C  a r e   p r e f e r r e d .  

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  the   p r o d u c t   and  the   m e t e r   i s   a l l o w e d   t o  

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



1.  A  d e t e r g e n t   c o m p o s i t i o n   in  t h e   fo rm  of  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 ,   w h e r e i n   s a i d   o i l   i s   one  o r  

more   n o n - p o l a r   or  p o l a r   " g r e a s e - r e m o v a l "   s o l v e n t s ,   s a i d  

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

f r o m   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 ;  

f r o m   5%  to   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 ;   f r o m  

1%  to  40%  d e t e r s i v e   s u r f a c t a n t ,   as  w e l l   as  o p 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 ,   s a i d   c o m p o s i t i o n   b e i n g   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  s u f f i c i e n t   q u a n t i t y   of  an  a m i n e ,   a  

q u a t e r n a r y   ammonium  s a l t   or  an  amine   o x i d e   to  p r o v i d e   a  pH 

of   s a i d   c o m p o s i t i o n   ( u n d i l u t e d )   a b o v e   6 . 5 .  

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 m i n e   i s   s e l e c t e d   f rom  a l k y l   or  c y c l o - a l k y l   a m i n e s   and  t h e  

pH  i s   in   t h e   r a n g e   of  6 .65   to   7 . 5 .  

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

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

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  1   w h e r e i n   t h e  

q u a t e r n a r y   ammonium  s a l t   is   s e l e c t e d   f rom  mono-  and  d i -  

C8-C18   t r i -   and  d i - m e t h y l   ammonium  s a l t 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   4  w h e r e i n   t h e  

q u a t e r n a r y   ammonium  s a l t   is   s e l e c t e d   f r o m   c o c o n u t a l k y l  
t r i m e t h y l   ammonium  c h l o r i d e ,   d i c o c o n u t a l k y l   d i m e t h y l   ammonium 
c h l o r i d e ,   d i h e x y l   d i m e t h y l   ammonium  c h l o r i d e   and  d i o c t y l  
d i m e t h y l   ammonium  c h l o r i d e .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m  1   w h e r e i n   t h e   a m i n e  
o x i d e   i s   s e l e c t e d   f rom  t he   mono-   and  d i -   C6-C18  a l k y l   d i m e t h y l  
and   m o n o m e t h y l   amine   o x i d e s ,  



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

amine   o x i d e   i s   s e l e c t e d   f rom  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   and  d i o c t y l   m e t h y l   amine   o x i d e .  

8.  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 - 7  

w h e r e i n   t he   d e t e r s i v e   s u r f a c t a n t   i s   s e l e c t e d   from  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   a l k y l   s u l f a t e s ,  

e t h o x y l a t e d   a l c o h o l s   or  a l k y l   p h e n o l s ,   or  m i x t u r e s   t h e r e -  

o f .  

9.  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   1-8  w h e r e -  

in   t h e   s o l v e n t   i s   s e l e c t e d   f r o m  :   C6-C9  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   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   1 0 0 ° C ;  

t e r p e n e   h y d r o c a r b o n s ,   C6-C12  a l c o h o l s ,   p a r a f f i n s ,   a n d  

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

10.  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 - 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  a  m i x t u r e   o f :  

a)  n - o c t y l   b e n z e n e ,   - 1 - d e c e n e ,   1 - d o d e n e ,   l i q u i d  

C10  i s o - p a r a f f i n   or   t e r p e n e ;   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 ,  

or  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 .  

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  which   c o n t a i n s  

0.5%-5%  c y c l o h e x y l a m i n e .  

12.  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  

w h i c h   a l s o   c o n t a i n s   a  d e t e r s i v e   e n z y m e .  

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   t o  

any  of  C l a i m s   1 - 1 2   a t  a   l i q u o r   pH  of  6 . 5 - 8 . 0 .  
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