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centipoise.  The  detergent  mull  is  delivered  in  a  water  soluble 
film  pouch. 
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The  w i t h i n   d i s c l o s e d   i n v e n t i o n   r e l a t e s   to  d e t e r g e n t  

m u l l   c o m p o s i t i o n s   and  d e l i v e r y   means   t h e r e f o r .  

I t   i s   w e l l   known  to   t h o s e   s k i l l e d   in  t he   a r t   t h a t  

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

d e t e r g e n t s   f o r   use   in   low  w a t e r   t e m p e r a t u r e   w a s h e s .   I t  

i s   f u r t h e r   known  t h a t   n o n i o n i c   s u r f a c t a n t s   a r e  

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

s y n t h e t i c   f a b r i c s   bu t   t h a t   t h e y   a r e   not   as  e f f i c i e n t   a t  

r e m o v i n g   p a r t i c u l a t e   s o i l s   as  a n i o n i c   s u r f a c t a n t s .   As  a  

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

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

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

o v e r a l l   c l e a n i n g   p e r f o r m a n c e .   H o w e v e r ,   the   a m o u n t   o f  

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

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

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

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

t h a t   have  l i t t l e   c a p a c i t y   f o r   a b s o r b i n g   n o n i o n i c  

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

s o l u b i l i t y   r a t e s   and  f l o w a b i l i t y .   S p r a y - d r y i n g  

t e c h n i q u e s   p r o d u c e   more   p o r o u s   p a r t i c u l e s   t h a t   can  s o r b  

more  n o n i o n i c   s u r f a c t a n t .   H o w e v e r ,   t he   t e m p e r a t u r e s  

i n v o l v e d   in  s p r a y - d r y i n g   can  c a u s e   o x i d a t i o n   of  t h e  

n o n i o n i c   s u r f a c t a n t   and  i t   i s   d e s i r a b l e   to  add  t h e  

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

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

h i g h   m a n u f a c t u r i n g   c o s t s .   In  a d d i t i o n ,   i f   c e r t a i n  

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

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

H i g h   l e v e l s   of  n o n i o n i c   s u r f a c t a n t s   can  be  r e a d i l y  



i n c o r p o r a t e d   i n t o   l i q u i d   l a u n d r y   d e t e r g e n t s .   H o w e v e r ,  

t h e s e   f o r m u l a t i o n s   a r e   n o r m a l l y   s e v e r e l y   l i m i t e d   in  t h e  

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

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

i n   t h e   f o r m u l a t i o n   t o   p r e v e n t   p h a s e   s e p a r a t i o n .   As  a  

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

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

t h a t   of   p o w d e r   d e t e r g e n t s .  

U S - A - 4 3 1 6 8 1 2 ,   i s s u e d   to   H a n c o c k   e t   a l ,   a p p e a r s   t o  

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

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

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

l e s s   t h a n   10  m i c r o n s   and   t h e   n o n i o n i c   s u r f a c t a n t   s y s t e m  

has   a  p o u r   p o i n t   of   l e s s   t h a n   10°C.   H o w e v e r ,   i t   i s  

e x p e n s i v e   and   i n c o n v e n i e n t   to   use   m o s t   c o n v e n t i o n a l  

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

s i z e   and  a  p o t e n t i a l   f o r   t h e   d e v e l o p m e n t   of  h e a l t h   a n d  

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

and  s o l i d s   e x i s t s .   P o s t   m i l l i n g   t h e   c o m p o s i t i o n   t o  

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

h e a l t h   and   s a f e t y   p r o b l e m s ,   bu t   i t   r e q u i r e s   an  e x t r a  

p r o c e s s i n g   s t e p   t h a t   i s   e n e r g y   i n t e n s i v e ,   and  i t  

g e n e r a t e s   s i g n i f i c a n t   h e a t   w h i c h   may  a f f e c t   t e m p e r a t u r e -  

s e n s i t i v e   c o m p o u n d s   of  t he   c o m p o s i t i o n .   F u r t h e r m o r e ,   i t  

may  h a v e   a  d e l e t e r i o u s   e f f e c t   on  e n c a p s u l a t e d   m a t e r i a l s  

w i t h i n   t h e   c o m p o s i t i o n .   F u r t h e r m o r e ,   no  m e n t i o n   i s   m a d e  

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

in   c o l d   w a t e r .  

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

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

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

p a s t e s .   U S - A - 4 2 6 4 4 6 6 ,   i s s u e d   to   C a r l e t o n   e t   a l ,  

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

c l a y s   to   p r e v e n t   p h a s e  s e p a r a t i o n   of  the   l i q u i d   and  s o l i d  

c o m p o n e n t s .   U S - A - 4 4 0 9 1 4 6   i s s u e d   to  C h e n g ,   d i s c l o s e s   a  



p a s t e   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   a  s p e c i f i c  

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

of  w a t e r .  

B e c a u s e   of   the   v i s c o u s   n a t u r e   of  t h e s e   p a s t e  

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

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

d e t e r g e n t   b o t t l e ,   even   one  e q u i p p e d   w i t h   a  pump 

d i s p e n s e r .   The  use   of  a  s q u e e z a b l e   t u b e ,   s i m i l a r   t o  

t h o s e   u s e d   to   d i s p e n s e   t o o t h p a s t e ,   to  d i s p e n s e   a  l i q u i d  

d e t e r g e n t   in   t h e   form  of  a  p a s t e   may  be  f e a s i b l e   f rom  a  

t e c h n i c a l   c o n s i d e r a t i o n ,   bu t   t h e   s i z e   of  the   t u b e  

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

m u l t i p l e   wash   l o a d s   wou ld   make  i t   d i f f i c u l t   f o r   t h e  

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

The  u s e   o f   p o u c h e s   c o n s t r u c t e d   of  w a t e r   s o l u b l e  

f i l m s   to   d e l i v e r   u n i t   d o s a g e s   of  l a u n d r y   a d d i t i v e s   i s  

w e l l   d o c u m e n t e d .   H o w e v e r ,   t h e r e   has   been   n o  

d e m o n s t r a t i o n   in   t he   p r i o r   a r t   of  t he   use   of   s u c h   p o u c h e s  

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

l e v e l   of  n o n i o n i c   s u r f a c t a n t .   F o r   e x a m p l e ,   U S - A - 4 1 1 5 2 9 2 ,  

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

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

r e l a t i v e l y   h i g h   a m o u n t s   of  w a t e r   in   w a t e r - s o l u b l e  

p o l y v i n y l   a l c o h o l   p o u c h e s .  

The  s t e a d y   r i s e   in  e n e r g y   c o s t s   has   made  e n e r g y  

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

T h i s   i n v e n t i o n   s e e k s   to  p r o v i d e   d e t e r g e n t   m u l l  

c o m p o s i t i o n s   c o n t a i n i n g   h i g h   a m o u n t s   of  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   no t   p r o d u c e d   by  s u c h   e n e r g y  

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

T h e r e   has  been   a  t r e n d   in   d o m e s t i c   l a u n d r y   t o w a r d s  

l o w e r e d   wash   t e m p e r a t u r e s .   T h i s   i n v e n t i o n   s e e k s   t o  

p r o v i d e   d e t e r g e n t   c o m p o s i t i o n s   in   t he   fo rm  o f . m u l l s   w h i c h  

have   e x c e l l e n t   s o l u b i l i t y   or   d i s p e r s i b i l i t y   in   c o o l   a n d  

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



and  o i l y   s o i l s .  

T h i s   i n v e n t i o n   can  p r o v i d e   d e t e r g e n t   c o m p o s i t i o n s   i n  

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

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

have   good  p h a s e   s t a b i l i t y   w i t h o u t   t he   a d d i t i o n   of   c l a y s  

or   o t h e r   c o s t l y   p h a s e - s t a b i l i z i n g   i n g r e d i e n t s   and  w i t h o u t  

t h e   r e q u i r e m e n t   of   an  e x t r e m e l y   s m a l l   a v e r a g e   p a r t i c l e  

s i z e   f o r   t h e   s o l i d   c o m p o n e n t s   of   the   m u l l s .  

In   some  a s p e c t s   t h i s   i n v e n t i o n   s e e k s   to   p r o v i d e   a  

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

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

In   one  a s p e c t ,   t he   i n v e n t i o n   p r o v i d e s   n o v e l   l o w -  

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

c o m p r i s i n g :  

( a )   a  b u i l d e r ;   a n d  

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

p o i n t   of   t h e   s y s t e m   i s   p r e f e r a b l y   l e s s   t h a n   24°C  ( 7 5 0 F ) ,  

more   p r e f e r a b l y   l e s s   t h a n   19°C  ( 6 5 ° F )   and  mos t   p r e f e r a b l y  

l e s s   t h a n   5  C  ( 4 0 ° F ) ;   and  w h e r e i n   t he   a v e r a g e   p a r t i c l e  

s i z e   o f   t h e   s o l i d   c o m p o n e n t s   of   t he   c o m p o s i t i o n s   i s  

g r e a t e r   t h a n   10  m i c r o n s .  

As  w i l l   be  more   s p e c i f i c a l l y   d i s c u s s e d   h e r e i n ,   t h e  

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

s o l u b l e / d i s p e r s i b l e   in   c o l d   w a t e r   and  ye t   s u r p r i s i n g l y  

p r o v i d e   good   r e m o v a l   of  o i l y   and   p a r t i c u l a t e   s o i l s   f r o m  

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

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

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

d e t e r g e n c y .  

In   a  f u r t h e r   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s   n o v e l  

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

c o m p r i s i n g :  

( a )   a  b u i l d e r ;   a n d  

(b)   a  m i x t u r e   o f   n o n i o n i c   s u r f a c t a n t s   h a v i n g   p o u r  

p o i n t s   p r e f e r a b l y   l e s s   t h a n   24°C  ( 7 5 0 F ) ,   more  p r e f e r a b l y  



l e s s   t h a n   19°C  ( 6 5 0 F ) ,   and  most   p r e f e r a b l y   l e s s   t h a n   5 ° C  

( 4 0 0 F ) ;  

w h e r e i n   t h e   c o m p o s i t i o n s   have   an  a v e r a g e   v i s c o s i t y  

of   a b o u t   1 0 , 0 0 0  -   1 0 0 , 0 0 0   c e n t i p o i s e   ( c p s )   a t   25°C  and  a t  

6 . 2 5   r e v o l u t i o n s   pe r   m i n u t e   as  m e a s u r e d   on  a  H a a k e  

R o t o v i s c o m e t e r   w i t h   an  MVII  s e n s o r .  

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

have   an  a v e r a g e   v i s c o s i t y   of  a b o u t   2 0 , 0 0 0  -   6 0 , 0 0 0   c p s  

and  m o s t   p r e f e r a b l y   3 0 , 0 0 0  -   5 0 , 0 0 0   cps   u n d e r   t he   s a m e  

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

In  f u r t h e r   e m b o d i m e n t s ,   the   i n v e n t i o n   p r o v i d e s   a  

m e a n s   f o r   e l i m i n a t i n g   p h a s e   s e p a r a t i o n   in   t h e s e   d e t e r g e n t  

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

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

w h i c h   i s   a b o u t   0 .1   t o   5.0%  by  w e i g h t   of  t he   c o m p o s i t i o n  

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

a r e   by  p e r c e n t   by  w e i g h t   of  the   c o m p o s i t i o n ) .   T h i s  

e l i m i n a t e s   t he   need   f o r   t h e   a d d i t i o n   of   more  e x p e n s i v e  

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

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

s o l u b i l i t y   of  t he   c o m p o s i t i o n .  

In   y e t   a n o t h e r   a s p e c t ,   the   i n v e n t i o n   p r o v i d e s   a  

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

c o m p r i s i n g :  

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

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

F u r t h e r m o r e ,   i n t o   any  of  the   i n v e n t i v e   d e t e r g e n t  

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

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

a d d e d   f u r t h e r   s u r f a c t a n t s   wh ich   do  n o t   r e n d e r   d e t e r g e n t  

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

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

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

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



o t h e r   a d j u n c t s .  

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

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

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

w h i c h   t h e   c o m p o s i t i o n   has   been   d i s s o l v e d   or  d i s p e r s e d ,   o r  

by  c o n t a c t i n g   t h e   f a b r i c   w i t h   w a t e r   to   w h i c h   t he   l o w  

t e m p e r a t u r e   d e l i v e r y   s y s t e m   has   been   a d d e d .  

R e c e n t   s t u d i e s   have   i n d i c a t e d   t h a t   t h e   a v e r a g e   w a s h  

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

a p p r o x i m a t e l y   1 8 - 1 9 ° C   ( 6 5 0 F )   b u t   t h e   t e m p e r a t u r e   r a n g e  

o f   c o l d   w a t e r   w a s h e s   i s   f rom  a b o u t   32°C  ( 9 0 ° F )   to   a b o u t  

4 - 5 0 C   ( 4 0 ° F ) ,   and  a  s i g n i f i c a n t   n u m b e r   of   wash  l o a d s   i s  

d o n e   i n   w a t e r   w i t h   a  t e m p e r a t u r e   of   l e s s   t h a n   1 0 ° C  

( 5 0 0 F ) .   S u r p r i s i n g l y ,   many  m u l l   d e t e r g e n t   c o m p o s i t i o n s  

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

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

a t   an  a d e q u a t e   r a t e   in   c o l d   w a t e r   w a s h e s .   I t   has  b e e n  

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

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

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

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

be  a c c e p t a b l e   f o r   u se   as  a  c o n s u m e r   p r o d u c t .   I t   i s  

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

s y s t e m s   w i t h   p o u r   p o i n t s   of  l e s s   t h a n   a b o u t   24°C  ( 7 5 ° F )  

m o r e   p r e f e r a b l y   l e s s   t h a n   a b o u t   19 C  ( 6 5 ° F ) ,   and  m o s t  

p r e f e r a b l y   l e s s   t h a n   a b o u t   5°C  ( 4 0 ° F )   to   make  t h e m  

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

H o w e v e r ,   g e n e r a l l y ,   as  t he   p o u r   p o i n t   of  t h e  

s u r f a c t a n t   d e c r e a s e s ,   so  does   i t s   h y d r o p h i l e - l i p o p h i l e  

b a l a n c e   (HLB)  v a l u e ,   and  t h u s   t h e   p o u r   p o i n t s   of  t h e  

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

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

d e t e r g e n c y .   As  d i s c l o s e d   in   S c h i c k ,   N o n i o n i c  

S u r f a c t a n t s ,   V o l .   2,  p.  607  ( 1 9 6 2 ) ,   o p t i m a l   d e t e r g e n c y  

was  t h o u g h t   p r e s e n t   a t   HLB  v a l u e s   of  a r o u n d   1 3 - 1 5 .   HLB 



v a l u e s   a r e   c a l c u l a t e d   f rom  the  number   of  e t h y l e n e   o x i d e  

or  o t h e r   s o l u b i l i z i n g   g r o u p s   c o n t a i n e d   in  t he   p a r t i c u l a r  

n o n i o n i c   s u r f a c t a n t .   S u r p r i s i n g l y ,   the   c o m p o s i t i o n s  

d i s c l o s e d   in   t h i s   i n v e n t i o n   n o n e t h e l e s s   p r o v i d e   g o o d  

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

t h o u g h   the   HLB  v a l u e s   of  t h e s e   s u r f a c t a n t   s y s t e m s   a r e  

q u i t e   low.   In  f a c t ,   some  of  the   s y s t e m s   d i s c l o s e d   i n  

t h i s   i n v e n t i o n   w i t h   t he   l o w e s t   HLB  v a l u e s   p r o v i d e   t h e  

b e s t   o v e r a l l   d e t e r g e n c y .   T h e r e   i s   no  d i s c l o s u r e   o r  

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

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

a r e   h i g h l y   d e p e n d e n t   upon  t he   pour   p o i n t s   of  the   n o n i o n i c  

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

s u g g e s t i o n   has   b e e n   made  in   t he   p r i o r   a r t   f o r  

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

w a s h i n g   m a c h i n e .  

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

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

a r e   t o o   f l u i d   a t   room  t e m p e r a t u r e ,   and  as  a  r e s u l t ,   h a v e  

more   t e n d e n c y   to   s e p a r a t e   from  the   s o l i d s   i n   t h e   m u l l s .  

T h i s   l e a d s   to   p h a s e   s e p a r a t i o n   upon  s t o r a g e   of  t h e  

d e t e r g e n t   c o m p o s i t i o n .   I t   has  been   s u r p r i s i n g l y   f o u n d  

t h a t   t he   a d d i t i o n   of   v e r y   s m a l l   a m o u n t s   of  w a t e r   to   t h e  

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

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

W a t e r   added   i n   t h e   r a n g e   of  a b o u t   0 .1   t o   5 .0%.   b a s e d   o n  

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

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

s o l u b i l i t y   or   d i s p e r s i b i l i t y .   A l t h o u g h   n o t   w i s h i n g   to   b e  

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

t h a t   t h i s   e f f e c t   r e s u l t s   from  f l o c c u l a t i o n   of  t he   s o l i d s  

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

a d s o r b   and  a b s o r b   t h e   s u r f a c t a n t .   T h i s   i s   in   c o n t r a s t   t o  

t h e   d i s c l o s u r e   in   U S - A - 4 2 6 4 4 6 6 ,   w h i c h   t e a c h e s   t h e   u se   o f  



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

c l a y s   a r e   more  e x p e n s i v e   to   use   t h a n   w a t e r   and  t h e  

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

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

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

The  a m o u n t s   of  b u i l d e r s   and  s u r f a c t a n t s   t h a t   can  b e  

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

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

f i n a l   d e s i r e d   v i s c o s i t y   and  t he   a m o u n t   of  w a t e r   added   t o  

t h e   s u r f a c t a n t   s y s t e m .   In  a d d i t i o n ,   o t h e r   a d d i t i v e s  

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

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

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

do  n o t   r e n d e r   d e t e r g e n t   d i s s o l u t i o n / d i s p e r s i o n   r a t e s  

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

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

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

The  a m o u n t   of   b u i l d e r   s h o u l d   d e s i r a b l y   be  in   t h e  

r a n g e   o f   a b o u t   30  t o   90%  by  w e i g h t   of  t he   t o t a l  

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

10  t o   70%  by  w e i g h t   of   t h e   c o m p o s i t i o n   and  t h e   a d d i t i o n a l  

o p t i o n a l   i n g r e d i e n t s   c o m p r i s i n g   a b o u t   0  to   60%  by  w e i g h t  

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

s h o u l d   be  f u r t h e r   a d j u s t e d   a l o n g   w i t h   t h e   l e v e l   of  w a t e r ,  

w h i c h   i n c r e a s e s   t he   v i s c o s i t y   when  a d d e d   to   t h e  

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

v i s c o s i t y   p r e f e r a b l y   i n   t h e   r a n g e   of   a b o u t   1 0 , 0 0 0   t o  

1 0 0 , 0 0 0   c e n t i p o i s e   ( c p s )   a t   250C  and  6 . 2 5   r e v o l u t i o n s   p e r  

m i n u t e   as  m e a s u r e d   on  a  Haake   R o t o v i s c o m e t e r   w i t h   an  M V I I  

s e n s o r ,   and  more  p r e f e r a b l y   in   t h e   r a n g e   o f   a b o u t   2 0 , 0 0 0  

t o   6 0 , 0 0 0   cps   and  s t i l l   more   p r e f e r a b l y   in   t h e   r a n g e   o f  

a b o u t   3 0 , 0 0 0   to   5 0 , 0 0 0   c p s .  

T h u s ,   the   i n v e n t i o n   d i s c l o s e d   h e r e i n   p r o v i d e s   f o r  

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

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



r a t e s   in  c o o l   and  c o l d   w a t e r ,   have   good  o v e r a l l   c l e a n i n g  

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

S u i t a b l e ,   and  p r e f e r r e d ,   m a t e r i a l s   f o r   the   i n d i v i d u a l  

c o n s t i t u e n t s   of  the   n o v e l   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   d e s c r i b e d   as  f o l l o w s :  

N o n i o n i c   S u r f a c t a n t   S y s t e m  

T h e  s u r f a c t a n t s   of  c h o i c e   in   t he   n o n i o n i c   s u r f a c t a n t  

s y s t e m   have   been   s e l e c t e d   f rom  t he   n o n i o n i c   s u r f a c t a n t s  

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

e t h o x y l a t e d   a l c o h o l s   w i t h   an  a v e r a g e   c h a i n   l e n g t h   of  6  t o  

16  c a r b o n   a t o m s   and  a v e r a g i n g   a b o u t   2  to   10  m o l e s   o f  

e t h y l e n e   o x i d e   pe r   mole   of  a l c o h o l ;   l i n e a r   and  b r a n c h e d ,  

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

w i t h   an  a v e r a g e   c h a i n   l e n g t h   of   a b o u t   6  to   16  c a r b o n  

a t o m s   and  a v e r a g i n g   a b o u t   0  t o   10  m o l e s   of  e t h y l e n e   o x i d e  

and  a b o u t   1  to   10  m o l e s   of  p r o p y l e n e   o x i d e   per   mole   o f  

a l c o h o l ;   l i n e a r   and  b r a n c h e d   a l k y l p h e n o x y   ( p o l y e t h o x y )  

a l c o h o l s ,   o t h e r w i s e   known  as  e t h o x y l a t e d   a l k y l   p h e n o l s ,  
w i t h   an  a v e r a g e   c h a i n   l e n g t h   of   8  to   16  c a r b o n   a t o m s   a n d  

a v e r a g i n g   1.5  to   30  m o l e s   of  e t h y l e n e   o x i d e   pe r   mole   o f  

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

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

s u r f a c t a n t s   a r e   t h o s e   c o n t a i n i n g   a b o u t   6  t o   10  m o l e s   o f  

e t h y l e n e   o x i d e   pe r   mole   of  a l c o h o l .   W h i l e   t he   i n v e n t i o n  

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

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

a r e   p r e f e r r e d   due  t o   t h e i r   b e t t e r   b i o d e g r a d a b i l i t y .  

E x e m p l a r y   of   such   s u r f a c t a n t s   a r e   t h e   N e o d o l   ( t r a d e   n a m e  

of  S h e l l   C h e m i c a l   Company)   e t h o x y l a t e   s e r i e s .   I n  

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

e t h o x y l a t e s   s u c h   as  N e o d o l   9 1 - 6 ,   w h i c h   i s   a  l i n e a r  

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

a b o u t   9  to   11  c a r b o n s   and  a v e r a g e   6  m o l e s   of  e t h y l e n e  

o x i d e   pe r   mo le   of  a l c o h o l ,   w i t h   a  p o u r   p o i n t   of  7 ° C  

( 4 5 ° F ) ;   N e o d o l   9 1 - 8 ,   h a v i n g   t h e   same  p r e d o m i n a n t   c a r b o n  



c h a i n   l e n g t h   as   N e o d o l   9 1 - 6   a v e r a g i n g   8 .4   m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mo le   of  a l c o h o l ,   w i t h   a  p o u r   p o i n t   o f  
1 5 . 5 o C   ( 6 0 ° F ) ;   N e o d o l   2 3 - 6 . 5 ,   w h i c h   i s   a  l i n e a r  

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

a b o u t   12  t o   13  c a r b o n s   a v e r a g i n g   6 .5   m o l e s   of  e t h y l e n e  

o x i d e   p e r   m o l e   o f   a l c o h o l ,   w i t h   a  p o u r   p o i n t   of  1 5 . 5 ° C  

( 6 0 ° F ) ;   N e o d o l   2 5 - 7 ,   w h i c h   i s   a  l i n e a r   e t h o x y l a t e d  

a l c o h o l   w i t h   a  p r e d o m i n a n t   c h a i n   l e n g t h   o f   a b o u t   12  to   15 

c a r b o n s   a v e r a g i n g   7 . 2   m o l e s   of  e t h y l e n e   o x i d e   pe r   mole   o f  

a l c o h o l ,   w i t h   a  p o u r   p o i n t   of  210C  ( 7 0 0 F ) ;   N e o d o l   2 5 - 9 ,  

h a v i n g   t h e   same  p r e d o m i n a n t   c h a i n   l e n g t h   as  N e o d o l   2 5 - 7 ,  

a v e r a g i n g   9  m o l e s   of  e t h y l e n e   o x i d e   p e r   m o l e   of  a l c o h o l ,  

w i t h   a  p o u r   p o i n t   of  240C  ( 7 5 0 F ) ;   and  N e o d o l   4 5 - 7 ,   w h i c h  

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

l e n g t h   o f   a b o u t   14  to   15  c a r b o n s ,   a v e r a g i n g   7  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mo le   of   a l c o h o l ,   w i t h   a  p o u r   p o i n t   o f  
210C  ( 7 0 ° F ) .   T h e s e   p a r t i c u l a r   a l c o h o l   e t h o x y l a t e s   a r e  
c h a r a c t e r i s e d   by  h a v i n g   HLB  v a l u e s   r a n g i n g   f rom  12 .0   t o  

a b o u t   1 4 . 0   and   w i t h   h y d r o x y l   n u m b e r s   ( m e a s u r e d   i n  

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

a b o u t   1 3 2 - 9 2 .  

O t h e r   n o n i o n i c   s u r f a c t a n t s   may  be  s e l e c t e d   f rom  t h e  

N e o d o l   e t h o x y l a t e   s e r i e s   c o n t a i n i n g   1-5  m o l e s   of  e t h y l e n e  

o x i d e   p e r   m o l e   of   a l c o h o l .   E x e m p l a r y   of   t h e s e   p a r t i c u l a r  

s u r f a c t a n t s   a r e   N e o d o l   9 1 - 2 . 5 ,   w h i c h   i s   a  l i n e a r  

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

a b o u t   9  t o   11  c a r b o n s ,   a v e r a g i n g   2 .5   m o l e s   of  e t h y l e n e  

o x i d e   p e r   m o l e   of   a l c o h o l ,   w i t h   a  p o u r   p o i n t   of  - 1 5 ° C  

( 5 ° F ) ,   and   an  HLB  v a l u e   of  a b o u t   8 . 1 ;   and  N e o d o l   2 5 - 3 ,  

w h i c h   i s   a  l i n e a r   e t h o x y l a t e d   a l c o h o l   w i t h   a  p r e d o m i n a n t  
c h a i n   l e n g t h   o f   12  to   15  c a r b o n s ,   a v e r a g i n g   3  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mo le   of   a l c o h o l ,   w i t h   a  p o u r   p o i n t   o f  
4 . 5 ° C   ( 4 0 0 F ) ,   and  an  HLB  v a l u e   of   a b o u t   7 . 9 .  

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

S u r f o n i c   J L - 8 0 X ,   w h i c h   i s   an  e t h o x y l a t e d ,   p r o p o x y l a t e d  



a l c o h o l   w i t h   an  a v e r a g e   c h a i n   l e n g t h   of  10  c a r b o n   a t o m s  

and  a v e r a g i n g   9  m o l e s   of  e t h y l e n e   o x i d e   and  1.5  m o l e s   o f  

p r o p y l e n e   o x i d e   pe r   mole   of  a l c o h o l ,   w i t h   a  p o u r   p o i n t   o f  

- 9 . 5 ° C   ( 1 5 0 F ) ,   and  an  HLB  v a l u e   of  a b o u t   13,  a v a i l a b l e  

f rom  T e x a c o   C h e m i c a l   C o m p a n y .  

S u i t a b l e   a l k y l p h e n o x y   ( p o l y e t h o x y )   a l c o h o l s ,  

o t h e r w i s e   known  as  e t h o x y l a t e d   a l k y l p h e n o l s ,   i n c l u d e  

n o n y l -   and  o c t y l p h e n o x y p o l y   ( e t h y l e n e o x y )   a l c o h o l s ,   s u c h  

as  t he   I g e p a l   s e r i e s   m a n u f a c t u r e d   by  GAF  C o r p o r a t i o n ,  

e . g . ,   I g e p a l   C O - 2 1 0 ,   a  n o n y l p h e n o l   a v e r a g e   1.5  m o l e s   o f  

e t h y l e n e   o x i d e   pe r   mole   of  a l c o h o l ,   and  t h e   T r i t o n  

s e r i e s ,   m a n u f a c t u r e d   by  Rohm  and  Haas  Company ,   e . g .  

T r i t o n   N - 5 7 ,   an  e t h o x y l a t e d   n o n y l p h e n o l   a v e r a g i n g   5  m o l e s  

of  e t h y l e n e   o x i d e   pe r   m o l e   of  a l c o h o l .  

In  g e n e r a l ,   t he   m u l l s   of  t h i s   i n v e n t i o n   h a v e  

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

240C  ( 7 5 0 F ) ,   more   p r e f e r a b l y   b e l o w   19°C  ( 6 5 0 F ) ,   and  m o s t  

p r e f e r a b l y   b e l o w   a b o u t   5°C  ( 4 0 0 F ) .   C o m b i n a t i o n s   of  t h e s e  

s u r f a c t a n t s   may  be  u s e d   in   the   d e t e r g e n t   m u l l s   of  t h i s  

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

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

1 5 . 5 ° C   ( 6 0 ° F )   w i t h   a  s u r f a c t a n t   w i t h   a  much  l o w e r   p o u r  

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

t h a n   24°C  ( 7 5 0 F ) ,   more  p r e f e r a b l y   l e s s   t h a n   19°C  ( 6 5 0 F ) ,  

and  mos t   p r e f e r a b l y   l e s s   t h a n   5 C  ( 4 0 ° F ) .   In   p r a c t i c e ,  

t h e   pour   p o i n t   of  c o m b i n a t i o n s   of  t h e s e   s u r f a c t a n t s   i s  

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

s u r f a c t a n t ,   b u t   i s   no t   n e c e s s a r i l y   a  w e i g h t e d   a v e r a g e   o f  

t he   pour   p o i n t s   of  e a c h   i n d i v i d u a l   s u r f a c t a n t .  

The  p r e d o m i n a n t   c r i t e r i o n   f o r   c h o o s i n g   t h e  

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

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

of  t h i s   i n v e n t i o n   w i l l   be  p l a c e d .   Cold   w a t e r   w a s h  

t e m p e r a t u r e s   in   t h e   U n i t e d   S t a t e s   v a r y   g r e a t l y   d e p e n d i n g  

on  b o t h   l o c a t i o n   and  t i m e   of  t he   y e a r .   As  m e n t i o n e d  



a b o v e ,   t h e   a v e r a g e   c o l d   w a t e r   wash  has   b e e n   d e t e r m i n e d   t o  

be  a b o u t   1 8 - 1 9 ° C   ( 6 5 ° F ) .   H o w e v e r ,   t he   c o l d   w a t e r   w a s h  

t e m p e r a t u r e s   can  a c t u a l l y   r a n g e   f rom  a b o u t   320C  (900F)   t o  

a b o u t   4 - 5 0 C   ( 4 0 ° F ) .   The  m u l l s   of  t h i s   i n v e n t i o n   a r e  

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

T h e r e f o r e ,   t h e . p o u r   p o i n t s   of  t he   n o n i o n i c   s u r f a c t a n t  

s y s t e m s   w i t h i n   t h e   m u l l s   s h o u l d   be  a t   l e a s t   l o w e r ,   m o r e  

p r e f e r a b l y   a b o u t   2 .7   C e l s i u s   d e g r e e s   (5  F a h r e n h e i t  

d e g r e e s )   l o w e r ,   mos t   p r e f e r a b l y   a b o u t   5 . 5   C e l s i u s   d e g r e e s  

(10  F a h r e n h e i t   d e g r e e s )   l o w e r   t h a n   t h e   t e m p e r a t u r e   of  t h e  

w a s h   w a t e r   i n t o   w h i c h   t h e y   a r e   p l a c e d .  

B u i l d e r s  

S u i t a b l e   b u i l d e r s   can  be  s e l e c t e d   in   t h i s   i n v e n t i o n  

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

o r t h o p h o s p h a t e s ,   m e t a p h o s p h a t e s ,   t e t r a p h o s p h a t e s ,  

t r i p o l y p h o s p h a t e s ,   p h o s p h a t e s ,   p y r o p h o s p h a t e s ,  

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

s i l i c a t e s ,   p o l y s i l i c a t e s ,   a l u m i n o s i l i c a t e s   ( z e o l i t e s )   a n d  

t h e   a l k a l i   m e t a l   and  ammonium  s a l t s   of  any  o f   t h e  

f o r e g o i n g .   F u r t h e r   b u i l d e r s   can  be  s e l e c t e d   f rom  s u c h  

o r g a n i c   b u i l d e r s   as  n i t r o l o t r i a c e t i c   a c i d   ( N T A ) ,  

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

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

e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d   (EDTA)  and   t h e   a l k a l i  

m e t a l   and  ammonium  s a l t s   of  t he   f o r e g o i n g .   M i x t u r e s   o f  

any   of   t he   b u i l d e r s   can  be  u s e d .   Two  p a r t i c u l a r l y  

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

t r i p o l y p h o s p h a t e .   An  a d d i t i o n a l   p r e f e r r e d   b u i l d e r   i s  

s o d i u m   p o l y s i l i c a t e   m a n u f a c t u r e d   by  PQ  C o r p o r a t i o n   o f  

V a l l e y   F o r g e ,   P e n n s y l v a n i a ,   u n d e r   t h e   t r a d e m a r k  

B r i t e s i l   ®  

As  p r e v i o u s l y   m e n t i o n e d ,   t he   c o m b i n a t i o n   of  at   l e a s t  

one  b u i l d e r   and  t h e   n o n i o n i c   s u r f a c t a n t   s y s t e m   s h o u l d   b e  

r e a d i l y   s o l u b l e   a n d / o r   d i s p e r s i b l e   in   t h e   wash   w a t e r   t o  

w h i c h   i t   i s   a d d e d .   For   t h e   p u r p o s e s   of  t h i s   i n v e n t i o n ,  



t h e   c o n c e p t   of  d i s p e r s i b i l i t y   i n c l u d e s   s o l u b i l i t y .   F o r  

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

i s   o b t a i n e d   when  an  o b s e r v e r   i s   u n a b l e   to  v i s u a l l y  

d i s c e r n   any  l o c a l i s e d   b l u e   r e s i d u e   on  f a b r i c s   w a s h e d   w i t h  

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

in   t h e   w a s h i n g   m a c h i n e   in  w h i c h   t h e s e   f a b r i c s   w e r e  

w a s h e d .  

An  a d d i t i o n a l   c o n c e p t   w h i c h   i s   r e l e v a n t   to  t h e  

i n v e n t i o n   i s   r a t e   of   d i s s o l u t i o n / d i s p e r s i o n .   Over  t i m e ,  

many  s o l i d   p a r t i c u l a t e s   w i l l   d i s p e r s e   in   w a t e r .   H o w e v e r ,  

to   be  a c c e p t a b l e   f o r   use   in  t h i s   i n v e n t i o n ,   the   m u l l s  

s h o u l d   d i s s o l v e / d i s p e r s e   in  t he   w a t e r   a t   a b o u t   1 8 - 1 9 ° C  

( 6 5 0 F )   w i t h i n   a t   l e a s t   a b o u t   25  m i n u t e s   w i t h   g e n t l e  

a g i t a t i o n ,   more   p r e f e r a b l y   w i t h i n   a b o u t   15  m i n u t e s ,   a n d  

m o s t   p r e f e r a b l y   w i t h i n   a b o u t   10  m i n u t e s .  

The  p a r t i c l e   s i z e   of  the   b u i l d e r s   i s   n o t   c r i t i c a l   i f  

t h e   v i s c o s i t y   of  t he   c o m p o s i t i o n   i s   a d j u s t e d   to   be  in   t h e  

r a n g e   of  a b o u t   1 0 , 0 0 0   to   1 0 0 , 0 0 0   c e n t i p o i s e .   As  a  

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

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

e x t r a   p r o c e s s i n g   s t e p   to   m i l l   t he   p a r t i c l e s   to   a  d e s i r e d  

s i z e   as  r e q u i r e d   in   U S - A - 4 3 1 6 8 1 2 .  

F u r t h e r ,   i f   the   v i s c o s i t y   o f   the   c o m p o s i t i o n   i s  

m a i n t a i n e d   in   t he   a p p r o p r i a t e   r a n g e ,   no  d i s p e r s a n t   i s  

r e q u i r e d   to   p r e v e n t   t he   b u i l d e r s   f rom  s e p a r a t i n g   f rom  t h e  

b a l a n c e   of  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 .   A l t h o u g h  

U S - A - 4 3 1 6 8 1 2   c o n t e n d s   no  d i s p e r s a n t   i s   n e e d e d   f o r   i t s  

l i q u i d   d e t e r g e n t ,   in   f a c t ,   a l l   of  i t s   e x a m p l e s   i n c l u d e  

f i n e l y   d i v i d e d   s i l i c a   ( " A e r o s i l " ) - ,   p o l y e t h y l e n e   g l y c o l ,  

or  a  c o m b i n a t i o n   of  the   two  as  d i s p e r s a n t s   ( c f .   Column  4 ,  

l i n e s   3-7  and  E x a m p l e   5,  co lumn   5,  l i n e   54,   s h o w i n g   u s e  

of   p o l y e t h y l e n e   g l y c o l ) .  

The  a v e r a g e   p a r t i c l e   s i z e   of   t he   s o l i d   c o m p o n e n t s   o f  

t h e   m u l l   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   i s   p r e f e r a b l y  

b e t w e e n   10  to   500  m i c r o n s ,   more  p r e f e r a b l y   a b o u t   50  t o  



250  m i c r o n s ,   and  m o s t   p r e f e r a b l y   a b o u t   50  to   175  m i c r o n s .  

The  a v e r a g e   p a r t i c l e   s i z e   o f   one  of   t he   p r e f e r r e d  

b u i l d e r s ,   s o d i u m   t r i p o l y p h o s p h a t e   (STPP)  - -   w h i c h ,   in  t h e  

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

s o l i d s  i n   t h e   m u l l   c o m p o s i t i o n s   - -   was  d e t e r m i n e d   b y  

s c r e e n i n g   and   i s   s e t  f o r t h   i n   T a b l e   I :  

As  n o t e d   a b o v e ,   p a r t i c l e   s i z e ,   h o w e v e r ,   i s   n o t  

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

w a t e r   m u s t   be  a d j u s t e d   to   p r o v i d e   s a t i s f a c t o r y   v i s c o s i t y .  

In  t h e   i n v e n t i o n ,   t he   v i s c o s i t y   i s   in   t he   r a n g e   o f  

p r e f e r a b l y   a b o u t   1 0 , 0 0 0   t o   1 0 0 , 0 0 0   c e n t i p o i s e   ( c p s )   a t  
250C  and   a t   6 . 2 5   r e v o l u t i o n s   p e r   m i n u t e   ( rpm)   as   m e a s u r e d  

w i t h   a  H a a k e   R o t o v i s c o m e t e r   w i t h   an  MVII  s e n s o r ,   m o r e  

p r e f e r a b l y   a b o u t   2 0 , 0 0 0   to   6 0 , 0 0 0   c p s .  
In   o r d e r   to   mee t   t h e   d e s i r a b l e   c r i t e r i a   o u t l i n e d  

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

p r e f e r a b l y   a b o u t   30  to   90%  by  w e i g h t   of  at   l e a s t   o n e  

b u i l d e r ,   a b o u t   10  t o   70%  by  w e i g h t   s u r f a c t a n t   s y s t e m ,   a n d  

a b o u t   0  t o   60%  by  w e i g h t   a d j u n c t s   ( a s   d e s c r i b e d   b e l o w ) ;  

more   p r e f e r a b l y   a b o u t   40  t o   80%  by  w e i g h t   of  a t   l e a s t   o n e  

b u i l d e r ,   a b o u t   20  to   60%  by  w e i g h t   s u r f a c t a n t   s y s t e m ,   a n d  

a b o u t   0  t o   40%  by  w e i g h t   a d j u n c t s ;   and  mos t   p r e f e r a b l y  

a b o u t   50  t o   75%  by  w e i g h t   of  a t   l e a s t   one  b u i l d e r ,   a b o u t  



25  to   50%  by  w e i g h t   s u r f a c t a n t   s y s t e m ,   and  a b o u t   0  to  25% 

by  w e i g h t   a d j u n c t s .  

P h a s e   S t a b i l i s e r  

Wa te r   has   been   u s e d   in  E x a m p l e s   12-14   b e l o w   as  a  

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

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

u t i l i z e d .   W h i l e   i t   i s   no t   e n t i r e l y   u n d e r s t o o d   why  w a t e r  

may  a c t   as  a  t h i c k e n e r   in   t h i s   i n v e n t i o n ,   i t   i s   b e l i e v e d  

t h a t   i t   may  c a u s e   f l o c c u l a t i o n   of   t he   s o l i d s   in  t h e  

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 h i c h   l e a d s   to   f u r t h e r  

a d s o r p t i o n   or  a b s o r p t i o n   of  the   s u r f a c t a n t s .   The  a m o u n t  

of  w a t e r   r e q u i r e d   to   p r o d u c e   t h e   d e s i r e d   v i s c o s i t y   a n d  

a d e q u a t e   p h a s e   s t a b i l i t y   a p p e a r s   to   show  a  c r i t i c a l  

r a n g e .   T h i s   a m o u n t   r a n g e s   f rom  a b o u t   0.1%  to   a b o u t   5%,  

more   p r e f e r a b l y   0.4%  to   a b o u t   2%  by  w e i g h t   of  t h e  

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

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

t a p   w a t e r   a p p e a r s   a c c e p t a b l e .  

F l u o r e s c e n t   W h i t e n i n g   A g e n t  

In  t he   i n v e n t i o n ,   f l u o r e s c e n t   w h i t e n i n g   a g e n t s ,   o r  

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

f a b r i c s .   Such  f l u o r e s c e n t   b r i g h t e n e r s   can  be  s e l e c t e d  

f r o m   s t i l b e n e   b r i g h t e n e r s ,   and  t h e i r   d e r i v a t i v e s ;  

s t y r y l n a p h t h a l e n e   b r i g h t e n e r s   and  t h e i r   d e r i v a t i v e s ;   a n d  

s t y r e n e   b r i g h t e n e r s   and  t h e i r   d e r i v a t i v e s .   E x e m p l a r y   o f  

t h e   d e r i v a t i v e s   u s e d   i s   the   p r e f e r r e d   b r i g h t e n e r  

T i n o p a l   ®   5BM-XC,  p r o d u c e d   by  C i b a - G e i g y   A . G . ,  

S w i t z e r l a n d .   O t h e r   b r i g h t e n e r s   i n c l u d e   t h o s e   d i s c l o s e d  

in   UK  p a t e n t s   1 2 9 8 5 7 7 ,   2 0 7 6 0 1 1 ,   2 0 2 6 0 5 4 ,   2 0 2 6 5 6 6 ,  

1 3 9 3 0 4 2 ;   and  US  p a t e n t s   3 9 5 1 9 6 0 ,   4 2 9 8 2 9 0 ,   3 9 9 3 6 5 9 ,  

3 9 8 0 7 1 3   and  3 6 2 7 7 5 8 ,   whose   d i s c l o s u r e s   a r e   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .  

O p t i o n a l   S u r f a c t a n t s  

F u r t h e r   n o n i o n i c ,   a n i o n i c ,   c a t i o n i c   and  a m p h o t e r i c  

s u r f a c t a n t s   may  be  c o m b i n e d   w i t h   t h e   d e t e r g e n t   m u l l s   o f  



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

w h e r e   d e s i r e d ,   w i t h   t h e   p r o v i s o   t h a t   s u c h   a d d e d  

s u r f a c t a n t s   do  n o t   r e n d e r   d e t e r g e n t   s o l u b i l i t y   o r  

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

w a t e r   up  to   240C  ( 7 5 0 F ) .  

Fo r   e x a m p l e ,   a n i o n i c   s u r f a c t a n t s  m a y   be  a d d e d   t o  

i n c r e a s e   c l e a n i n g   o f   p a r t i c u l a t e   s o i l s .   S u i t a b l e  

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

a m m o n i u m ,   s u b s t i t u t e d   ammonium  ( e . g . ,   m o n o - ,   d i -   a n d  

t r i e t h a n o l a m m o n i u m ) ,   a l k a l i   m e t a l ,   and  a l k a l i n e   e a r t h  

m e t a l   s a l t s   of   C 6 - C 2 0   f a t t y   a c i d s   and  r o s i n   a c i d s ,  

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

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

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

F u r t h e r ,   s u i t a b l e   n o n i o n i c   s u r f a c t a n t s   i n c l u d e  

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

g l y c e r o l   e s t e r s ,   f a t t y   a c i d   and  e t h o x y l a t e d   f a t t y   a c i d  

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

o x i d e   and  e t h y l e n e   o x i d e ,   and  b l o c k   p o l y m e r s   of  p r o p y l e n e  

o x i d e   and   e t h y l e n e   o x i d e   w i t h   p r o p o x y l a t e d  

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

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

s u l f o x i d e s ,   and  t h e i r   e t h o x y l a t e d   d e r i v a t i v e s .  

S u i t a b l e   c a t i o n i c   s u r f a c t a n t s   i n c l u d e   t h e   q u a t e r n a r y  

ammon ium  c o m p o u n d s   in   w h i c h   t y p i c a l l y   one  o f   t he   g r o u p s  
l i n k e d   to   t h e   n i t r o g e n   a tom  i s   a  C12-C18   a l k y l   g r o u p   a n d  

t h e   o t h e r   t h r e e   g r o u p s   a r e   s h o r t - c h a i n   a l k y l   g r o u p s   w h i c h  

may  b e a r   i n e r t   s u b s t i t u e n t s   such   as  p h e n y l   g r o u p s .  

F u r t h e r ,   s u i t a b l e   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   w h i c h   c o n t a i n   an  a n i o n i c   w a t e r - s o l u b i l i z i n g  

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

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

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



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

a l k y l i m i d a z o l i n i u m   d e r i v a t i v e s ,   c e r t a i n   q u a t e r n a r y  

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

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

O t h e r   e x a m p l e s   of  s u i t a b l e   z w i t t e r i o n i c   s u r f a c t a n t s   c a n  

be  f o u n d   d e s c r i b e d   in   U S - A - 4 0 0 5 0 2 9 ,   i s s u e d   to   J o n e s ,   a t  

C o l u m n s   1 1 - 1 5 ,   w h i c h   a r e   i n c o r p o r a t e d   h e r e i n   b y  

r e f e r e n c e .  

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

a m p h o t e r i c   s u r f a c t a n t s   wh ich   may  be  s u i t a b l e   f o r   use  i n  

t h i s   i n v e n t i o n   a r e   d e p i c t e d   in  K i r k - O t h m e r ,   E n c y c l o p e d i a  

of   C h e m i c a l   T e c h n o l o g y ,   T h i r d   E d i t i o n ,   V o l .   22,  p a g e s  

3 4 7 - 3 8 7 ,   and  M c C u t c h e o n ' s   D e t e r g e n t s   and   E m u l s i f i e r s ,  

N o r t h   A m e r i c a n   E d i t i o n ,   1983,   w h i c h   a r e   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .  

F u r t h e r   A d j u n c t s  

F u r t h e r   c l e a n i n g   a d j u n c t s   can  i n c l u d e   e n z y m e s .  

P a r t i c u l a r l y   p r e f e r r e d   a r e   a m y l a s e s   and   p r o t e a s e s .  

P a r t i c u l a r l y   p r e f e r r e d   a r e   p r o t e a s e s   s u c h   as  a l k a l i n e  

p r o t e a s e s ,   a l s o   d e n o t e d   as  s u b t i l i s i n s .   S u i t a b l e  

e x a m p l e s   i n c l u d e   S a v i n a s e ®  ,   A l c a l a s e ® ,   and  E s p e r a s e  

a l l   f rom  Novo  I n d u s t r i   A/S,   D e n m a r k ,   and   M a x a c a l   a n d  
M a x a t a s e  ®   f r o m  G i s t   B r o c a d e s ,   N . V . ,   N e t h e r l a n d s .  

B l e a c h e s   can  a l s o   be  a d d e d   to   t h e   c o m p o s i t i o n s   o f  

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

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

p e r o x y   c o m p o u n d s ,   s u c h   as  p e r a c i d s ,   e . g .   p e r l a u r i c   a c i d ,  

and  p o t a s s i u m   p e r o x y m o n o s u l f a t e   ( a v a i l a b l e   f rom  E . I . - d u  

Pon t   de  N e m o u r s ,   D e l a w a r e ,   u n d e r   t h e   t r a d e   m a r k  
O x o n e  ®  ) .   A d d i t i o n a l l y ,   b l e a c h   a c t i v a t o r s   can  b e  

i n c o r p o r a t e d ,   s u c h   as  t e t r a a c e t y l e t h y l e n e d i a m i n e   ( T A E D ) ,  

k e t o n e s   or  a l d e h y d e s .  

Yet  o t h e r   common  d e t e r g e n t   a d d i t i v e s   can  be  i n c l u d e d  

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



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

(UMB)  p i g m e n t s ,   a n t h r a q u i n o n e   d y e s ,   and  M o n a s t r a l   d y e s ,  

w h i c h   a r e   m a n u f a c t u r e d   by  E . I .   du  P o n t   de  N e m o u r s ,  

D e l a w a r e .   E s p e c i a l l y   p r e f e r r e d   i s   UMB  to  i m p a r t   a  

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

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

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

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

s a l t s ,   as   d i s c l o s e d   in   U S - A - 4 2 5 0 0 4 3 ,   i s s u e d   to   J o n e s ,   a n d  

U S - A - 4 3 3 9 3 3 5 ,   i s s u e d   to   W i x o n ,   b o t h   o f   whose   d i s c l o s u r e s  

a r e   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   Use  of  s u c h   f a b r i c  

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

i n v e n t i o n   due  to   t he   g e n e r a l   a b s e n c e   of   a n i o n i c  

s u r f a c t a n t s   i n   t h e   m u l l s '   f o r m u l a t i o n s .   F u r t h e r ,  

f r a g r a n c e s   o f   v a r i o u s   s o r t s ,   m o s t   of  w h i c h   a r e   k e t o n e s   o r  

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

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

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

m u l l s .  

D e l i v e r y   F i l m s  

As  n o t e d   in   t he   f o r e g o i n g ,   b e c a u s e   of   the   p h y s i c a l  

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

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

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

d e t e r g e n t   p a c k a g i n g   s y s t e m s .   As  a  r e s u l t   p r e f e r r e d   f o r m s  

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

( a )   a  w a t e r - s o l u b l e   d e l i v e r y   p o u c h ,   w h i c h   c o m p r i s e s   a  

f i l m   p r e p a r e d   f rom  at   l e a s t   one  f i l m - f o r m i n g   p o l y m e r   a n d  

(b)   an  e f f e c t i v e   a m o u n t   of  a  low  t e m p e r a t u r e   d e t e r g e n t  

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

b u i l d e r .  

P a r t i c u l a r l y   p r e f e r r e d   f i l m s   a r e   c a s t a b l e ,   w a t e r -  

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

n u m b e r   a v e r a g e   m o l e c u l a r   w e i g h t s   f rom  a b o u t   5 , 0 0 0   t o  

2 5 0 , 0 0 0 .   The  p o l y v i n y l   a l c o h o l s   g e n e r a l l y   h a v e   a b o u t   1 



to   25%  r e s i d u a l   a c e t a t e   g r o u p s ,   more  p r e f e r a b l y   5  to   20% 

r e s i d u a l   a c e t a t e   g r o u p s ,   and  m o s t   p r e f e r a b l y   a b o u t   10  t o  

15%  r e s i d u a l   a c e t a t e   g r o u p s .   A d d i t i o n a l l y ,   such   p o l y m e r s  

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

o x i d e ,   g e l a t i n   and  o t h e r   f i l m   f o r m e r s   can  be  u t i l i z e d .  

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

p o l y e t h y l e n e   g l y c o l   and  o t h e r s   known  to   t h o s e   s k i l l e d   i n  

t h e   a r t   can  be  i n c l u d e d   in  t he   f i l m   to  p r o v i d e   t h e   f i l m  

s t r e n g t h   and  f l e x i b i l i t y   r e q u i r e d   f o r   p r o d u c i n g ,   f i l l i n g ,  

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

f i l m s .   In  a d d i t i o n   o t h e r   i n g r e d i e n t s   s u c h   as  w e t t i n g  

a g e n t s ,   d e f o a m e r s ,   and  a n t i - b l o c k i n g   a g e n t s   can  b e  

i n c l u d e d   in   t h e s e   f i l m s   to  a i d   in   t h e i r   m a n u f a c t u r e   a n d  

in   t he   p r e p a r a t i o n   of   p o u c h e s   made  f rom  t h e s e   f i l m s  

The  f i l m s   e m p l o y e d   can  have   a  t h i c k n e s s   of  f rom  2 5  

to   127  m i c r o n s   ( 1 . 0 - 5 . 0   m i l s ) ,   w i t h   t h e   t h i c k n e s s   a n d  

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

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

has   been   f o u n d   t h a t   f i l m s   w i t h   a  t h i c k n e s s   of  38  to   8 9  

m i c r o n s   ( 1 . 5 - 3 . 5   m i l s )   p r o d u c e d   f rom  p o l y v i n y l   a l c o h o l  

w i t h   a b o u t   12%  r e s i d u a l   a c e t a t e   g r o u p s   a r e   p r e f e r r e d .  

I t   has   been   f u r t h e r   f o u n d   t h a t   when  p o u c h e s   a r e  

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

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

l o s s e s   of  i m p a c t   s t r e n g t h   can  o c c u r .   I t   has  been   f o u n d  

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

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

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

s t r e n g t h   of   the   f i l m s   a f t e r   s t o r a g e   in   c o n t a c t   w i t h ' t h e  

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

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

a  w a t e r - s o l u b l e   d e l i v e r y   p o u c h ,   and  (b)  an  e f f e c t i v e  

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

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

and  30%  or   l e s s ,   b a s e d   on  t he   w e i g h t   of  t he   s u r f a c t a n t  



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

u s e   as   a  f i l m   p l a s t i c i z e r   f o r   t he   f i l m   u s e d   to   form  t h e  

w a t e r - s o l u b l e   p o u c h .  

T h i s   i n v e n t i o n   i s   f u r t h e r   e x e m p l i f i e d   by  t h e  

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

b u t   n o t   r e s t r i c t   t h e   s c o p e   of   t h e   i n v e n t i o n .  

The  f o l l o w i n g   d e t e r g e n t   f o r m u l a   was  u s e d   to   p r e p a r e  
t h e   m u l l   d e t e r g e n t   c o m p o s i t i o n s   in   E x a m p l e s   1 - 1 0 :  

EXAMPLES  1 - 1 0  



A p p r o x i m a t e l y   2  k i l o g r a m s   of  e a c h   of   the   10 

e x e m p l i f i e d   c o m p o s i t i o n s   in  TABLE  I I   w e r e   p r e p a r e d   by 

p r e m i x i n g   the   n o n i o n i c   s u r f a c t a n t s   t o g e t h e r   and  t h e n  

m i x i n g   t he   s u r f a c t a n t   s y s t e m   t o g e t h e r   w i t h   t h e   r e m a i n d e r  

of   the   i n g r e d i e n t s   in  a  H o b a r t   m i x e r .   R e l a t i v e l y   l o w  

s h e a r   m i x i n g   was  u s e d   and  a  t o t a l   m i x i n g   t i m e   of  1 5 - 3 0  

m i n u t e s   was  s u f f i c i e n t   to  p r o v i d e   u n i f o r m   d i s t r i b u t i o n   o f  

t h e   i n g r e d i e n t s   in   t h e   r e s u l t i n g   m u l l s .   The  p o u r   p o i n t  

of   e a c h   s u r f a c t a n t   m i x t u r e   was  m e a s u r e d   u s i n g   t h e   b a s i c  

p r o c e d u r e   f o u n d   in   ASTM  D 9 7 - 6 6 .  

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

30  g r a m s   of  e a c h   w e r e   p l a c e d   in  i n d i v i d u a l   p o u c h e s  

p r e p a r e d   f rom  Q u i k s o l   A  f i l m   s u p p l i e d   by  P o l y m e r   F i l m s  

I n c .   of   R o c k v i l l e ,   C o n n e c t i c u t ,   USA.  The  f i l m s   were   3 8  

m i c r o n s   ( 1 . 5   m i l s )   t h i c k   and  were   c o m p o s e d   of   p o l y v i n y l  

a l c o h o l   w i t h   an  a v e r a g e   m o l e c u l a r   w e i g h t   of  a b o u t   9 6 , 0 0 0  

and   a p p r o x i m a t e l y   12%  r e s i d u a l   a c e t a t e   g r o u p s .   The  m u l l s  

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

The  r e s u l t i n g   p o u c h e s   were  t h e n   p l a c e d   a t   4 . 5 ° C  

( 4 0 ° F )   f o r   2 4 - 4 8   h o u r s   ( t o   s i m u l a t e   s t o r a g e   by  t h e  

c o n s u m e r ,   such   as  in   a  g a r a g e ) ,   r e m o v e d   and  t h e i r  

s o l u b i l i t y   in  4 . 5 ° C   ( 4 0 0 F )   w a t e r   was  e v a l u a t e d .   T h i s  

p r o c e d u r e   i n v o l v e d   p l a c i n g   the   p o u c h e s   in   a  w a s h i n g  

m a c h i n e   c o n t a i n i n g   68  l i t r e s   of  w a t e r   a t   4 . 5 ° C   (400F)   a n d  

i n i t i a t i n g   a  wash   c y c l e   u s i n g   the   " d e l i c a t e "   s e t t i n g   t o  

c o n t r o l   a g i t a t i o n .   A f t e r   t en   m i n u t e s ,   t he   a g i t a t i o n   w a s  

t e r m i n a t e d ,   and  t h e   m a c h i n e   was  d r a i n e d   and  i n s p e c t e d   f o r  

r e s i d u a l   d e t e r g e n t .   R e s i d u a l   d e t e r g e n t   i s   d e t e r m i n e d   b y  

w h e t h e r   any  r e s i d u e   r e m a i n s   which   i s   v i s u a l l y   d i s c e r n i b l e  

i n   t h e   w a s h i n g   m a c h i n e .   T h i s   i s   a  m e a s u r e   of   t h e  

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

The  r e s u l t s   a r e   shown  in  TABLE  I I ,   b e l o w .  







R e v i e w i n g   TABLE  I I ,   one  can  s ee   t h a t   t h e   c o m p o s i t i o n  

of   E x a m p l e   1,  w h i c h   c o n t a i n s   two  s u r f a c t a n t s ,   N e o d o l   2 3 -  

6 . 5   and   N e o d o l   2 5 - 9 ,   w h i c h   a r e   c o n s i d e r e d   to   be  w a t e r  

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

d i s s o l v e   a t   4 .5QC  ( 4 0 ° F )   u n d e r   t he   t e s t   c o n d i t i o n s .   I n  

a d d i t i o n   when  t h i s   c o m p o s i t i o n   was  s t o r e d   a t   21°C  ( 7 0 0 F )  

and   a d d e d   t o   w a s h   w a t e r   a t   17°C  ( 6 3 0 F ) ,   i t   a g a i n   f a i l e d  

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

d e s c r i b e d   p r e v i o u s l y .   E x a m p l e   4,  by  c o m p a r i s o n ,   w h i c h  

c o n t a i n s   N e o d o l   9 1 - 2 . 5 ,   d i s s o l v e d / d i s p e r s e d   c o m p l e t e l y   i n  

t h e   c o l d ,   i . e .   4 . 5 0 C   ( 4 0 ° F )   w a t e r   even   a f t e r   s t o r a g e   a t  

4 . 5 0 C   ( 4 0 ° F ) .   T h i s   was  p a r t i c u l a r l y   s u r p r i s i n g   s i n c e  

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

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

s u r f a c t a n t s   u s e d   i n   E x a m p l e   1.  T h u s ,   s u r p r i s i n g l y ,  

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

s o l u b l e   in   w a t e r   t o   t h e   r e m a i n i n g   c o m p o n e n t s   of  E x a m p l e s  

1 - 1 0   i m p r o v e d   t h e   d i s s o l u t i o n / d i s p e r s i o n   r a t e s   of  t h e  

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

F u r t h e r   e x a m i n a t i o n   of   TABLE  I I   s h o w s   t h a t   E x a m p l e s  

4,  6,  9  and  10,  w i t h   s u r f a c t a n t   s y s t e m s   w i t h   p o u r   p o i n t s  

l e s s   t h a n   or   e q u a l   to   a b o u t   2 . 2 ° C   ( 3 6 ° F )   c o m p l e t e l y  

d i s s o l v e d / d i s p e r s e d   i n   4 . 5 ° C   ( 4 0 ° F )   w a t e r   u n d e r   t he   t e s t  

c o n d i t i o n s   d e s c r i b e d   a b o v e .   T h u s ,   t he   a p p l i c a n t s   h a v e  

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

m u l l s   of  t h i s   i n v e n t i o n   a r e   r e l a t e d   to   t h e   p o u r   p o i n t s   o f  

t h e   s u r f a c t a n t   s y s t e m s   in   t h e s e   m u l l s   and  t h a t   t h e   p o u r  

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

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

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

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

s u r f a c t a n t   s y s t e m s   m a i n t a i n   more  f l u i d i t y   in   c o l d   w a t e r ,  

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

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

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



in   c o n t r o l l i n g   t h e   r a t e s   of  d i s s o l u t i o n / d i s p e r s i o n   o f  

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

P e r f o r m a n c e   s t u d i e s   on  c o t t o n ,   c o t t o n / p o l y e s t e r  

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

sebum  or  a  s y n t h e t i c   c l a y   s o i l   ( P e r f o r m a n c e   T e s t   I )  s h o w  

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

d o e s   not   r e d u c e   t h e   c l e a n i n g   e f f i c a c y   of   t h e s e  

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

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

d e t e r g e n c y .   T h u s ,   t he   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  

p r o v i d e   good  c l e a n i n g   as  w e l l   as  g o o d  

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

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

w i t h   t h e s e   s o i l s   i n   w a t e r   a t   38°C  ( 1 0 0 ° F )   c o n t a i n i n g   1 0 0  

ppm  w a t e r   h a r d n e s s   ( a s   CaC03)  w i t h   a  m o l a r   r a t i o   o f  
Ca2+:Mg2+  of  3:1  a n d   a  c o n c e n t r a t i o n   of   0 .08%  of   t h e  

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

w a s h i n g   m a c h i n e .   The  r e f l e c t a n c e   v a l u e s   of  the   s w a t c h e s  

were   m e a s u r e d   b e f o r e   and  a f t e r   w a s h i n g ,   and  t h e   K u b e l k a -  

Munk  e q u a t i o n   was  u s e d   to   c a l c u l a t e   %  s o i l   r e m o v a l .  

PERFORMANCE  TEST  I  



I t   was  p a r t i c u l a r l y   s u r p r i s i n g   t h a t   E x a m p l e s   6  a n d  

10  p e r f o r m e d   so  w e l l ,   s i n c e   t h e y   e a c h   c o n t a i n   a  

s i g n i f i c a n t   a m o u n t   of  N e o d o l   9 1 - 2 . 5 ,   w h i c h   i s   not   m e r e l y  

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

f o r   good  d e t e r g e n c y   as  w e l l .   F u r t h e r   s u r p r i s i n g   r e s u l t s  

w e r e   o b t a i n e d   w i t h   E x a m p l e   10.  E x a m p l e   10  i s   a  t e r n a r y  

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

two  of   w h i c h   h a v e   v e r y   low  p o u r   p o i n t s   ( N e o d o l   9 1 - 2 . 5   a n d  

S u r f o n i c   J L - 8 0 X ) .   On  two  f a b r i c s ,   c o t t o n   and  p o l y e s t e r ,  

t h i s   t e r n a r y   s y s t e m   had  s i g n i f i c a n t l y   b e t t e r   p a r t i c u l a t e  

( c l a y )   s o i l   r e m o v a l ,   t h a n   t h e   c o m p o s i t i o n   of  E x a m p l e   1 ,  

w h i c h   was  u n e x p e c t e d   b a s e d   on  t h e   H L B ' s   of  t he   s u r f a c t a n t  

s y s t e m s .  

PERFORMANCE  TEST  I I  

S e l e c t e d   e x a m p l e s   b a s e d   on  t h e   c o m p o s i t i o n s   of   TABLE 

I I   w e r e   t e s t e d   f o r   p e r f o r m a n c e   a t   4 . 5 0 C   ( 4 0 ° F ) ,   u n d e r   t h e  

same  c o n d i t i o n s   as  t h e   f o r e g o i n g ,   e x c e p t   f o r   t e m p e r a t u r e  

and   t h e   u s e   o f   o n l y   c o t t o n   and  p o l y e s t e r   f a b r i c s .   T h e  

r e s u l t s   f o r   %  s o i l   r e m o v a l   of  b o t h   sebum  ( o i l y )   and  c l a y  

( p a r t i c u l a t e )   s o i l s   a r e   shown  b e l o w :  



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

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

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

p r o p e r t i e s   in  a  low  t e m p e r a t u r e   wash   as   good  as  or  b e t t e r  

t h a n   a  s i n g l e   n o n i o n i c   s u r f a c t a n t   w h i c h   one  wou ld   e x p e c t  

to   have  b e t t e r   s o l u b i l i t y   and  d e t e r g e n c y   t h a n   t h e  

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

EXAMPLES  1 1 - 1 2  

50  k i l o g r a m   q u a n t i t i e s   of  m u l l   d e t e r g e n t  

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

f o r m u l a s   a r e   s u m m a r i z e d   b e l o w .   In  E x a m p l e   12,  the   w a t e r  

was  a d d e d   to   t h e   s u r f a c t a n t   s y s t e m   b e f o r e   t h i s   s y s t e m   w a s  

m i x e d   w i t h   t he   r e s t   of  the   c o m p o s i t i o n .  

The  c o m p o s i t i o n   of  E x a m p l e   11  was  o b s e r v e d   to   h a v e  

p h a s e   s e p a r a t i o n   a f t e r   s t o r a g e   a t   room  t e m p e r a t u r e .   T h e  

s e p a r a t i o n   was  q u a n t i f i e d   by  p l a c i n g   1000  g r a m s   of  t h e  

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



t h e   s e p a r a t e d   l i q u i d   p h a s e   t h a t   a p p e a r e d   on  t o p   of   t h e  

r e m a i n d e r   of   t h e   c o m p o s i t i o n .   I t   was  f o u n d   t h a t   w e i g h t  

of   t he   l i q u i d   t o t a l e d   4.8%  of   t h e   t o t a l   c o m p o s i t i o n .  

When  t h e   d e t e r g e n t   of   c o m p o s i t i o n   12  was  e v a l u a t e d   u n d e r  

t h e   same  c o n d i t i o n s ,   0.1%  o r   l e s s   l i q u i d   p h a s e   s e p a r a t i o n  

was  o b s e r v e d .  

F u r t h e r m o r e ,   2  k i l o g r a m   q u a n t i t i e s   of  t he   d e t e r g e n t  

c o m p o s i t i o n   in   E x a m p l e   12  w e r e   p r e p a r e d   and  t e s t e d   f o r  

s o l u b i l i t y   as   w e r e   E x a m p l e s   1 - 1 0 .   The  c o m p o s i t i o n   o f  

E x a m p l e   12  d i s s o l v e d / d i s p e r s e d   c o m p l e t e l y   in   l e s s   t h a n  

t e n   m i n u t e s   in   4 . 5 ° C   ( 4 0 0 F )   w a t e r .  

EXAMPLES  1 3 - 1 4  

2  k i l o g r a m   q u a n t i t i e s   of  m u l l   d e t e r g e n t   c o m p o s i t i o n s  

w e r e   p r e p a r e d   u s i n g   a  H o b a r t   m i x e r   and  t h e i r   f o r m u l a s   a r e  
s u m m a r i z e d   b e l o w .   A p p r o x i m a t e l y   25  g r a m s   of  e a c h  

c o m p o s i t i o n   w e r e   p l a c e d   in   a  2  x  3  i n c h   w a t e r - s o l u b l e  

p o u c h   c o n s t r u c t e d   f rom  a  63  m i c r o n   ( 2 . 5   m i l )   t h i c k   f i l m  

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

a v e r a g e   m o l e c u l a r   w e i g h t   of  a b o u t   1 0 , 0 0 0   and  a b o u t   12% 

r e s i d u a l   a c e t a t e   g r o u p s )   w i t h   5%  g l y c e r o l   and  4% 

t r i m e t h y l o l p r o p a n e  a s   p l a s t i c i z e r s .   The  p o u c h e s   w e r e  
s t o r e d   f o r   n i n e   w e e k s   a t   2 1 ° C / 5 0 %   r e l a t i v e   h u m i d i t y  
( 7 0 ° F / 5 0 % ) .  



A f t e r   n i n e   w e e k s   of  s t o r a g e ,   the   f i l m   f rom  t h e  

p o u c h e s   c o n t a i n i n g   t h e   c o m p o s i t i o n   of  E x a m p l e   13  w a s  

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

c o n t a i n i n g   t h e   c o m p o s i t i o n   of  E x a m p l e   14  was  much  m o r e  

f l e x i b l e .   I m p a c t   s t r e n g t h   m e a s u r e m e n t s   made  on  t h e s e  

f i l m s   u s i n g   a  R h e o s   T o t a l   E n e r g y   I m p a c t   S t r e n g t h   T e s t e r  

and  t e s t i n g   c o n d i t i o n s   of  1 . 7 ° C / 4 2 %   r e l a t i v e   h u m i d i t y  
( 3 5 0 F / 4 2 $ )   i n d i c a t e   t h a t   t he   f i l m s   u s e d   w i t h   t h e  

c o m p o s i t i o n   in  E x a m p l e   14  had  a b o u t   f i v e   t i m e s   m o r e  

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

in   E x a m p l e   13.  As  p r e v i o u s l y   d i s c u s s e d ,   t h i s   shows  t h a t  

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

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

i s   e x p o s e d   to   t h e   m u l l .   T h i s   was  u n e x p e c t e d   and  f u r t h e r  

s h o w s   the   u n o b v i o u s   c h a r a c t e r i s t i c s   of  t he   d e l i v e r y  

s y s t e m   of  t h i s   i n v e n t i o n .  



1.  A  d e t e r g e n t   m u l l   c o m p o s i t i o n   c o m p r i s i n g :  

( a )   a t   l e a s t   one  b u i l d e r ;   a n d  

(b )   a  n o n i o n i c   s u r f a c t a n t   s y s t e m ,   w h e r e i n   t he   p o u r  

p o i n t   o f   t h e   s y s t e m   i s   l e s s   t h a n   a b o u t   240C  ( 7 5 0 F ) ;   a n d  

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

c o m p o n e n t s   o f   t h e   m u l l   c o m p o s i t i o n   e x c e e d s   a b o u t   10 

m i c r o n s .  

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

c o m p o s i t i o n   c o m p r i s i n g :  

( a )   a t   l e a s t   one  b u i l d e r ;   a n d  

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

p o i n t   o f   t h e   s y s t e m   i s   l e s s   t h a n   a b o u t   240C  ( 7 5 0 F ) ;   a n d  

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

f r o m   a b o u t   1 0 , 0 0 0   t o   1 0 0 , 0 0 0   c e n t i p o i s e .  

3.  The  m u l l   c o m p o s i t i o n   of   c l a i m   1  o r   c l a i m   2  w h e r e i n  

a t   l e a s t   one  b u i l d e r   ( a )   i s   s e l e c t e d   f r o m :  

p o l y p h o s p h a t e s ,   o r t h o p h o s p h a t e s ,   m e t a p h o s p h a t e s ,  

t r i p o l y p h o s p h a t e s ,   p h o s p h a t e s ,   p y r o p h o s p h a t e s ,  

c a r b o n a t e s ,   b i c a r b o n a t e s ,   b o r a t e s ,   s i l i c a t e s ,  

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

a l k a l i   m e t a l   and  ammonium  s a l t s   of  any  of   t h e   f o r e g o i n g ;  

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

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

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

t h e   a l k a l i   m e t a l   and  ammonium  s a l t s   of   any   of   t h e  

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

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

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

c o m p r i s e s   a t   l e a s t   one  n o n i o n i c   s u r f a c t a n t   s e l e c t e d   f r o m :  

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



e t h o x y l a t e d   a l c o h o l s   w i t h   an  a v e r a g e   c h a i n   l e n g t h   of  6  t o  

16  c a r b o n   a t o m s   and  a v e r a g i n g   a b o u t   2  to   10  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mo le   of  a l c o h o l ;   l i n e a r   and  b r a n c h e d ,  

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

w i t h   an  a v e r a g e   c h a i n   l e n g t h   of  a b o u t   6  to   16  c a r b o n  

a t o m s   and  a v e r a g i n g   a b o u t   0  to   10  m o l e s   of  e t h y l e n e   o x i d e  

and  a b o u t   1  to   10  m o l e s   of  p r o p y l e n e   o x i d e   pe r   mole   o f  

a l c o h o l ;   l i n e a r   and  b r a n c h e d   a l k y l p h e n o x y   ( p o l y e t h o x y )  

a l c o h o l s   w i t h   an  a v e r a g e   c h a i n   l e n g t h   of   8  to   16  c a r b o n  

a t o m s   and  a v e r a g i n g   1.5  to  30  m o l e s   of  e t h y l e n e   o x i d e   p e r  

mole   of  a l c o h o l ;   and  m i x t u r e s   t h e r e o f .  

5.  The  m u l l   c o m p o s i t i o n   of  any  one  of  t he   p r e c e d i n g  

c l a i m s   f u r t h e r   c o m p r i s i n g   (c)   a t   l e a s t   one  a d j u n c t  

s e l e c t e d   f r o m :  

n o n i o n i c ,   a n i o n i c ,   c a t i o n i c ,   and  a m p h o t e r i c  

s u r f a c t a n t s ;   p h a s e   s t a b i l i s e r s ;   f l u o r e s c e n t   w h i t e n i n g  

a g e n t s ;   a n t i - r e d e p o s i t i o n   a g e n t s ;   c o r r o s i o n - i n h i b i t i n g  

a g e n t s ;   b l e a c h e s ;   d y e s ;   p i g m e n t s ;   e n z y m e s ;   f a b r i c  

s o f t e n e r s ;   and  f r a g r a n c e s .  

6.  The  m u l l   c o m p o s i t i o n   of  c l a i m   5  i n c l u d i n g   a  s a i d  

p h a s e   s t a b i l i s e r   w h i c h   i s   w a t e r .  

7.  The  m u l l   c o m p o s i t i o n   of  c l a i m   6  w h e r e i n   t he   w a t e r   i s  

p r e s e n t   in   an  a m o u n t   of   a b o u t   0.1%  to   5.0%  by  w e i g h t   o f  

the   mu l l   c o m p o s i t i o n .  

8.  The  m u l l   c o m p o s i t i o n   of  c l a i m   5,  c l a i m   6  or   c l a i m   7 

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

l e a s t   one  of  s t i l b e n e ,   s t y r y l n a p h t h a l e n e   and  s t y r e n e  

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

s a i d   p i g m e n t   w h i c h   i s   u l t r a m a r i n e   b l u e ;   a n d / o r   i n c l u d i n g  

a t   l e a s t   one  s a i d   e n z y m e ,   s a i d   e n z y m e s   i n c l u d i n g   a m y l a s e s  

and  p r o t e a s e s .  



9.  The  m u l l   c o m p o s i t i o n   of  any  one  of   c l a i m s   5  to   8 

w h e r e i n   t h e   b u i l d e r   ( a )   i s   a b o u t   30%  to   90%  by  w e i g h t ,  

t h e   s u r f a c t a n t   s y s t e m   (b)   i s   a b o u t   10%  to   70%  by  w e i g h t ,  

and  t h e   a d j u n c t   ( c )   i s   a b o u t   0%  t o   60%  by  w e i g h t ,   of  t h e  

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

10.  The  m u l l   c o m p o s i t i o n   of  c l a i m   9  w h e r e i n   t h e   p o u r  

p o i n t   of   t h e   s u r f a c t a n t   s y s t e m   i s   l e s s   t h a n   a b o u t   190C 

( 6 5 0 F ) .  

11.  The  m u l l   c o m p o s i t i o n   of  c l a i m   9  w h e r e i n   t h e   p o u r  

p o i n t   of   t h e   s u r f a c t a n t   s y s t e m   i s   l e s s   t h a n   a b o u t   5 ° C  

( 4 0 0 F ) .  

12.  The  m u l l   c o m p o s i t i o n   of  c l a i m   9  w h e r e i n   t h e  

s u r f a c t a n t   s y s t e m   c o m p r i s e s   a t   l e a s t   two  n o n i o n i c  

s u r f a c t a n t s ,   one   of   w h i c h   has   a  p o u r   p o i n t   of   l e s s   t h a n  
5°C  ( 4 0 ° F ) .  

13.  The  m u l l   c o m p o s i t i o n   of   c l a i m   9  w h e r e i n   t h e  

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

two  o f   w h i c h   h a v e   p o u r   p o i n t s   of  l e s s   t h a n   5°C  ( 4 0 ° F ) .  

14.  The  m u l l   c o m p o s i t i o n   of  c l a i m   9  w h e r e i n   t h e   p o u r  

p o i n t   of   t h e   s y s t e m   i s   l e s s   t h a n   a b o u t   19°C  (650F)   a n d  

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

m u l l   c o m p o s i t i o n   i s   a b o u t   50  to   250  m i c r o n s .  

15.  The  m u l l   c o m p o s i t i o n   of  c l a i m   9  w h e r e i n   t h e  

s u r f a c t a n t   s y s t e m   has   a  p o u r   p o i n t   w h i c h   i s   a t   l e a s t   2 . 5  

C e l s i u s   d e g r e e s   ( 5 ° F )   l e s s   t h a n   t h e   w a t e r   in   w h i c h   t h e  

m u l l   i s   u s e d .  

16.  A  p r e m e a s u r e d ,   l o w - t e m p e r a t u r e - e f f e c t i v e   d e l i v e r y  



s y s t e m   c o m p r i s i n g :  

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

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

a c c o r d i n g   to   any  one  of  t he   p r e c e d i n g   c l a i m s .  

17.  The  d e l i v e r y   s y s t e m   of  c l a i m   16  w h e r e i n   t h e   d e l i v e r y  

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

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

p o l y v i n y l   a l c o h o l ,   p o l y v i n y l   p y r r o l i d o n e ,   m e t h y l  

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

t h e r e o f .  

18.  The  d e l i v e r y   s y s t e m   of  c l a i m   17  w h e r e i n   t h e   p o l y m e r  

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

w e i g h t   of   a b o u t   5 , 0 0 0   to  2 5 0 , 0 0 0   and  a b o u t   1-25%  r e s i d u a l  

a c e t a t e   g r o u p s .  

19.  The  d e l i v e r y   s y s t e m   of  any  one  of  c l a i m s   16  t o   18 

w h e r e i n   t h e   f i l m   c o n t a i n s   a t   l e a s t   one  p l a s t i c i s e r .  

20.   The  d e l i v e r y   s y s t e m   of  any  one  of   c l a i m s   16  to   19 

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

p l a s t i c i s e r   in   an  amoun t   of   no  more   t h a n   a b o u t   30%  b y  

w e i g h t   of   t h e   s u r f a c t a n t   s y s t e m .  

21.  A  m e t h o d   f o r   l a u n d e r i n g   f a b r i c s   c o m p r i s i n g :  

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

c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  c l a i m s   1  to   15  o r  

w i t h   w a s h   w a t e r   i n t o   w h i c h   has   b e e n   d i s p e r s e d   a  

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

a c c o r d i n g   to   any  one  of  c l a i m s   16  to   2 0 .  
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