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

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

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

S y n t h e t i c   d e t e r g e n t   c o m p o s i t i o n s   have   b e e n   u s e d  

c o m m e r c i a l l y   f o r   a  number   of  y e a r s   f o r   t h e   r e m o v a l   o f  

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

a d d i t i v e s .   T y p i c a l l y ,   t h i s   t y p e   of  c o m p o s i t i o n   m a y  

i n c l u d e ,   a l t h o u g h   no t   n e c e s s a r i l y   be  l i m i t e d   t o :   a n  

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

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

p h o s p h a t e   s a l t   w h i c h   e n h a n c e s   t he   c l e a n i n g   e f f e c t i v e n e s s  

of  t h e   s u r f a c t a n t   by  s e q u e s t e r i n g   v a r i o u s   m e t a l l i c   i o n s  

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

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

s o i l   p a r t i c l e s   in  s u s p e n s i o n   and  p r e v e n t   them  f rom  b e i n g  

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

The  use   of  a  s o i l   a n t i - r e d e p o s i t i o n   a g e n t   g e n e r a l l y  

i m p r o v e s   t he   w h i t e n e s s   of  f a b r i c s   w a s h e d   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 i n c e   t h e   a n t i - r e d e p o s i t i o n   a g e n t  



s u s p e n d s   t h e   s o i l   in  t h e   s o l u t i o n   once   i t   has  b e e n  

r e m o v e d   f rom  the   f a b r i c   and  p r e v e n t s   i t s   r e d e p o s i t i o n  

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

has  p o o r   s o i l   s u s p e n s i o n   p r o p e r t i e s   d u r i n g   w a s h i n g   a n d  

t h e   s o i l   is  a l l o w e d   to  be  r e d e p o s i t e d ,   or  s e t t l e   f r o m  

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

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

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

A  number   of  m a t e r i a l s   have   been   p r o p o s e d   f o r   use   a s  

s o i l   a n t i - r e d e p o s i t i o n   a g e n t s   bu t   t he   mos t   w i d e l y   u s e d  

m a t e r i a l   is  c a r b o x y m e t h y l c e l l u l o s e ,   w h i c h   has  been   a d d e d  

f o r   a  number   of  y e a r s   to  d i f f e r e n t   t y p e s   of  d e t e r g e n t  

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

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

been   r e m o v e d   f rom  t h e   f a b r i c   by  w a s h i n g .   O t h e r  

m a t e r i a l s   w h i c h   have   been   p r o p o s e d   as  s o i l   a n t i -  

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

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

a l l   of  w h i c h   a r e   g e n e r a l l y   c o n s i d e r e d   to  be  l e s s  

e f f e c t i v e   t h a n   c a r b o x y m e t h y l c e l l u l o s e .   O t h e r   t y p e s   o f  

s o i l   a n t i - r e d e p o s i t i o n   a g e n t s   w h i c h   have   been   d e s c r i b e d  

as  h a v i n g   i m p r o v e d   s o i l   a n t i - r e d e p o s i t i o n   p r o p e r t i e s  

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

(as  d e s c r i b e d   in  U .S .   3 , 0 0 0 , 8 3 0 )   a n d  a   c o m b i n a t i o n   o f  

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

d e s c r i b e d   in  U .S .   3 , 5 9 4 , 3 2 4 ) .   W h i l e   t h e   u se   of  t h e s e  



m a t e r i a l s   as  s o i l   a n t i - r e d e p o s i t i o n   a g e n t s   in  d e t e r g e n t s  

has   b e e n   s u c c e s s f u l ,   n e v e r t h e l e s s   a  need   s t i l l   e x i s t s  

f o r   an  i m p r o v e d   m a t e r i a l   h a v i n g   b e t t e r   s o i l   a n t i -  

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

a d a p t a b l e   and  u s e f u l   in  a  w ide   v a r i e t y   of  d e t e r g e n t  

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

We  have   now  d i s c o v e r e d   a  s o i l   r e m o v a l   and  a n t i -  

r e d e p o s i t i o n   a g e n t   w h i c h   has  i m p r o v e d   p r o p e r t i e s ,   y e t  

w h i c h   i s . c o n v e n i e n t   to  u se   and  r e a d i l y   a d a p t a b l e   to  m o s t  

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

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

c o m p o s i t i o n   i n c l u d i n g ,   as  an  a n t i - r e d e p o s i t i o n   a g e n t ,   a  

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

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

f o r   t he   w a s h i n g   of  f a b r i c s   and  has   i m p r o v e d   s o i l   r e m o v a l  

and  a n t i - r e d e p o s i t i o n   p r o p e r t i e s   o v e r   d e t e r g e n t  

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

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

l e a s t   an  o r g a n i c   d e t e r g e n t   compound   and  t h e  

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

p r e f e r a b l y   t he   soy  p o l y s a c c h a r i d e   or  " s p e n t   f l a k e "  

f r a c t i o n   d e r i v e d   f rom  soy  i s o l a t e   p r o c e s s i n g ,   and  w i l l  

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

c a r b o x y m e t h y l a t e d   soy  p o l y s a c c h a r i d e   m a t e r i a l   is  a d d e d  



to  s a i d   d e t e r g e n t   c o m p o s i t i o n   in  an  a m o u n t   e f f e c t i v e   t o  

i m p r o v e   s o i l   r e m o v a l   a n d / o r   p r e v e n t   s o i l   r e d e p o s i t i o n   o n  

f a b r i c   w h i c h   has  b e e n   w a s h e d   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 .  

I t   has  s p e c i f i c a l l y   been   d e t e r m i n e d   t h a t   t h e  

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

in  t h e   p r e s e n t   i n v e n t i o n   has  b e t t e r   s o i l   a n t i -  

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

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

c a r b o x y m e t h y l c e l l u l o s e   w h i c h   has  been   a d d e d   by  t h e   p r i o r  

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

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

A  s i m i l a r   c a r b o x y m e t h y l a t e d   soy  p o l y s a c c h a r i d e  

m a t e r i a l   is  d i s c l o s e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

K o k a i   No.  1 2 8 6 5 8 / 7 8 .  

The  m a t e r i a l   w h i c h   is  e m p l o y e d   in  t he   p r o d u c t i o n   o f  

t h e   s o i l   a n t i - r e d e p o s i t i o n   a g e n t   u s e d   in  t he   d e t e r g e n t  

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

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

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

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

and  c a r b o h y d r a t e s   f rom  soy  f l a k e s ,   meal   or  f l o u r ;   t h e  

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

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



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

as  a  b y - p r o d u c t   f rom  t h e   m a n u f a c t u r e   or  p r o d u c t i o n   of  a  

soy   p r o t e i n   i s o l a t e   and  has   h i t h e r t o   b e e n   r e g a r d e d   as  a  

w a s t e   o r ,   a t   b e s t ,   v e r y   low  v a l u e   p r o d u c t .   The  s o y  

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

c h a r a c t e r i z e d   as  t h e   a q u e o u s   a l k a l i n e -   i n s o l u b l e   r e s i d u e  

or  " s p e n t   f l a k e "   f r a c t i o n   f rom  soy  i s o l a t e   p r o c e s s i n g .  

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

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

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

s t a r t i n g   m a t e r i a l ,   s u c h   as  soy  f l a k e s ,   meal   or  f l o u r ,   i s  

d i s p e r s e d   in  an  a q u e o u s   medium  and  t he   pH  of  t h e   m e d i u m  

is  a d j u s t e d   to  a  v a l u e   of  a t   l e a s t   6 . 0 ,   more  c o m m o n l y   a t  

l e a s t   7 . 0 .   The  f l a k e s ,   meal   or  f l o u r   is   t h e n   w a s h e d  

w i t h   an  a q u e o u s   a l k a l i n e   s o l u t i o n   and  s u b j e c t e d   t o  

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

c o m p o n e n t s   a r e   d i s s o l v e d   in  t h e   a q u e o u s   e x t r a c t   and  t h e  

s o l i d   r e s i d u e   c o m p r i s e s   t h e   b u l k   of  t h e   s o y  

p o l y s a c c h a r i d e   m a t e r i a l   in  t h e   soy  f l a k e s .   T h i s   s o l i d  

r e s i d u e   is  s o m e t i m e s   r e f e r r e d   to  as  t h e   " s p e n t   f l a k e s "  

r e s i d u e   and  w o u l d   be  t y p i c a l l y   d i s c a r d e d   as  a  w a s t e  

p r o d u c t   in  a  soy  i s o l a t e   p r o c e s s .   The  a l k a l i - i n s o l u b l e  

r e s i d u e   or  s o l i d s   is  t h e n   c u s t o m a r i l y   s u b j e c t e d   to  a  

s e c o n d   e x t r a c t i o n   w i t h   an  a q u e o u s   a l k a l i   s o l u t i o n   t o  

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

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



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

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

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

c a r b o h y d r a t e s   and  p r o t e i n   may  t h e n   be  c o o k e d ,   d r i e d   o r  

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

m a t e r i a l   i f   d e s i r e d .   T h i s   soy  p o l y s a c c h a r i d e   p r o d u c t   o r  

f r a c t i o n ,   a f t e r   i t   has   b e e n   d r i e d ,   is  t he   p r e f e r r e d  

s t a r t i n g   m a t e r i a l   f o r   m a k i n g   t he   s o i l   a n t i - r e d e p o s i t i o n  

a g e n t   of  t he   p r e s e n t   i n v e n t i o n .  

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

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

t he   p r e s e n t   i n v e n t i o n   is  no t   i n t e n d e d   to  be  l i m i t e d   b y  

any  s p e c i f i c   p r o c e s s   or  m a n n e r   of  o b t a i n i n g   the   s o y  

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

can  be  u s e d   as  a  s t a r t i n g   m a t e r i a l   in  t he   p r e s e n t  

i n v e n t i o n .   The  p r o d u c t i o n   of  t he   soy  p o l y s a c c h a r i d e  

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

t h o s e   s k i l l e d   in  t he   a r t   f o r   t he   s e p a r a t i o n   of  p r o t e i n  

m a t e r i a l   f rom  soy  f l o u r ,   f l a k e s   or  meal   and  o t h e r   s o y  

p r o d u c t s .  

The  soy  p o l y s a c c h a r i d e   m a t e r i a l   or  s p e n t   f l a k e  

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

c a r b o h y d r a t e   c o n t e n t   a b o u t   80%  by  w e i g h t ;   p r o t e i n  

c o n t e n t   a b o u t   12  to  16%  by  w e i g h t ;   and  a sh   c o n t e n t   a b o u t  

4%  by  w e i g h t .   T h i s   soy  p o l y s a c c h a r i d e   m a t e r i a l  



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

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

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

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

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

i n c l u d i n g   soy  f l a k e s   or  m e a l .  

The  soy  p o l y s a c c h a r i d e   m a t e r i a l   or  s p e n t   f l a k e  

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

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

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

i n v e n t i o n .   A l t h o u g h   t he   e x a c t   p a r t i c l e   s i z e   to  w h i c h  

t he   soy  p o l y s a c c h a r i d e   m a t e r i a l   is  g r o u n d   is  n o t  

c r i t i c a l   to  t he   p r a c t i c e   of  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s  

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

soy  p o l y s a c c h a r i d e   m a t e r i a l   t h a t   t h e   soy  p o l y s a c c h a r i d e  

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

s u b s t a n t i a l l y   a l l   of  i t   w i l l   p a s s   a  100  mesh  s c r e e n  

( T y l e r ) .   F u r t h e r m o r e ,   a l t h o u g h   t he   e x a c t   m o i s t u r e   l e v e l  

f o r   t h e   soy  p o l y s a c c h a r i d e   f r a c t i o n   is  no t   c r i t i c a l   t o  

c a r r y i n g   ou t   t h e   c a r b o x y m e t h y l a t i o n   r e a c t i o n ,   i t   i s  

p r e f e r r e d   t h a t   t he   soy  p o l y s a c c h a r i d e   f r a c t i o n   o r  

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

p r e f e r a b l y   to  a  m o i s t u r e   c o n t e n t   w h i c h   d o e s   no t   e x c e e d  

a b o u t   12%  by  w e i g h t   and  p r e f e r a b l y   is  b e t w e e n   6  and  10% 

by  w e i g h t   of  t he   m a t e r i a l .  



The  p r e s e n t   i n v e n t i o n   is   no t   i n t e n d e d   to  be  l i m i t e d  

by  t h e   e x a c t   m a n n e r   in   w h i c h   c a r b o x y m e t h y l a t i o n   of  t h e  

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

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

known  to  t h o s e   s k i l l e d   in  t h e   a r t .  

A  p r e f e r r e d   m e t h o d   of  p r o d u c i n g   t h e   c a r b o x y -  

m e t h y l a t e d   soy  p o l y s a c c h a r i d e   m a t e r i a l   is   to  add  t h e  

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

a l i p h a t i c   a l c o h o l ,   p r e f e r a b l y   a  C1-C6  a l c o h o l ,   m o r e  

p r e f e r a b l y   a  C1-C4  a l c o h o l ,   s u c h   as  m e t h a n o l ,  

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

r e a c t i o n   d i l u e n t ,   and  p r e h e a t   t he   m i x t u r e   to  a  

t e m p e r a t u r e   of  f r o m   30  to  60°C,   w i t h   m i x i n g .   The  w e i g h t  

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

p r e f e r a b l y   f r o m   3 :1   to  1 2 : 1   and  more  p r e f e r a b l y   a b o u t  

7 : 1 .  

S u f f i c i e n t   a l k a l i ,   s u c h   as  s o d i u m   or  p o t a s s i u m  

h y d r o x i d e ,   is   t h e n   p r e f e r a b l y   a d d e d   to  p r o v i d e   a  m o l e  

r a t i o   of  a l k a l i   to  c e l l u l o s e   ( s i n g l e   g l u c o s e   u n i t )   w h i c h  

is   p r e f e r a b l y   f r o m   1 . 0 : 1   to  3 . 0 : 1 .   T h i s   is   f o l l o w e d   b y  

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

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

p r e f e r a b l y   in  a  mole   r a t i o   to  c e l l u l o s e   of  f rom  0 . 4 : 1   t o  

0 . 8 : 1 .  



The  e n t i r e   r e a c t i o n   m i x t u r e   is  p r e f e r a b l y  

c o n t i n u o u s l y   a g i t a t e d   a t   a  t e m p e r a t u r e   of  f rom  30  t o  

60°C,   p r e f e r a b l y   f o r   a  p e r i o d   of  f rom  1  to  8  h o u r s ,   i n  

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

soy  p o l y s a c c h a r i d e   m a t e r i a l .   F o l l o w i n g   f o r m a t i o n   of  t h e  

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

s o l i d s   and  r e a c t a n t s   may  be  r e m o v e d   by  w a s h i n g   w i t h   a n  

a l c o h o l   ( s u c h   as  t h o s e   e x e m p l i f i e d   a b o v e ) .   T h e  

c a r b o x y m e t h y l a t e d   soy  m a t e r i a l   may  be  c o n c e n t r a t e d   b y  

f i l t r a t i o n   or  c e n t r i f u g a t i o n .   The  c o n c e n t r a t e d  

c a r b o x y m e t h y l a t e d   soy  m a t e r i a l   is  t h e n   p r e f e r a b l y   d r i e d  

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

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

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

e f f e c t e d   in  t he   p r e s e n c e   of  an  a l k a l i ,   t he   p r o d u c t   w i l l ,  

in  mos t   c a s e s ,   be  t h e   s a l t   of  t h e   c a r b o x y m e t h y l a t e d   s o y  

p o l y s a c c h a r i d e   m a t e r i a l .   T h i s   s a l t   is   p r e f e r a b l y   a n  

a l k a l i   m e t a l   s a l t ,   p a r t i c u l a r l y   t he   s o d i u m   or  p o t a s s i u m  

s a l t ,   a l t h o u g h   many  o t h e r   s a l t s   a r e   p o s s i b l e .   T h e  

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

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

is  t h e n   f o r m u l a t e d   in  t h e   same  way  as  c o n v e n t i o n a l  

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

m e t h y l a t e d   soy  m a t e r i a l   as  t he   a n t i - r e d e p o s i t i o n   a g e n t  

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



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

e m p l o y s   a t   l e a s t   an  o r g a n i c ,   n o r m a l l y   s y n t h e t i c ,  

d e t e r g e n t   s u b s t a n c e   or  s u r f a c t a n t   w h i c h   can  be  a n  

a n i o n i c ,   n o n i o n i c ,   a m p h o l y t i c   or  z w i t t e r i o n i c  

s u r f a c t a n t .   A  s i n g l e   one  of  t h e s e   or  two  or  more  i n  

c o m b i n a t i o n   may  be  e m p l o y e d   to  p r o d u c e   a  d e t e r g e n t  

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

The  a n i o n i c   o r g a n i c   d e t e r g e n t   c o m p o u n d s   or  a n i o n i c  

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

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

a n i o n i c   s o l u b i l i z i n g   g r o u p .   T y p i c a l   e x a m p l e s   of  a n i o n i c  

s o l u b i l i z i n g   g r o u p s   a r e   t he   s u l p h o n a t e ,   s u l p h a t e ,  

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

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

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

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

waxes   of  a n i m a l   or  v e g e t a b l e   o r i g i n ,   and  t h e   s u l p h a t e d  

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

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

a r e   t h e   s y n t h e t i c   a n i o n i c   d e t e r g e n t s   s u c h   as  t he   h i g h e r  

a l k y l   a r y l   s u l p h o n a t e s   ( e . g .   t he   h i g h e r   a l k y l   b e n z e n e  

s u l p h o n a t e s )   as  w e l l   as  t he   s u l p h a t e s   of  h i g h e r  

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

N o n i o n i c   s y n t h e t i c   d e t e r g e n t   c o m p o u n d s   do  no t   i o n i z e  

in  s o l u t i o n   and  t he   w h o l e   m o l e c u l e   a c t s   as  t he   c l e a n i n g  



a g e n t .   A m o n g s t   t h e   c o m p o u n d s   w h i c h   can  be  u s e d   in  t h e  

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

as  c o m p o u n d s   p r o d u c e d   by  t h e   c o n d e n s a t i o n   of  a l k y l   o x i d e  

g r o u p s   ( w h i c h   a r e   h y d r o p h i l i c   in  n a t u r e )   w i t h   an  o r g a n i c  

h y d r o p h o b i c   compound   ( w h i c h   may  be  a l i p h a t i c   or  a l k y l -  

a r o m a t i c   in  n a t u r e ) .   The  mos t   w i d e l y   u s e d   c l a s s   o f  

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

f o r m e d   by  c o n d e n s i n g   e t h y l e n e   o x i d e   or  p r o p y l e n e   o x i d e  

w i t h   a  h y d r o p h o b i c   b a s e .   H o w e v e r ,   o t h e r   s u i t a b l e  

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

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

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

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

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

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

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

a l k y l   p h o s p h a t e s .  

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

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

An  e x a m p l e   of  a  s p e c i f i c   compound   w i t h i n   t h i s   g e n e r a l  

g r o u p i n g   is   s o d i u m   3 - d o d e c y l a m i n o p r o p i o n a t e .   A m p h o l y t i c  

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

can  a s s u m e   e i t h e r   a  p o s i t i v e   or  n e g a t i v e   c h a r g e  

d e p e n d i n g   on  t he   pH  of  t he   s o l u t i o n .  

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



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

d e r i v a t i v e s   of  a l i p h a t i c ,   a r a l i p h a t i c   and  a r o m a t i c  

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

c o m p o u n d s .   E x a m p l e s   of  s p e c i f i c   c o m p o u n d s   f a l l i n g  

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

d i m e t h y l - N - p r o p y l a m m o n i u m   s u l p h o n a t e   and  b e n z y l   a n d  

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

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

in  r e l a t i v e l y   c o o l   w a t e r .  

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

c o m p o u n d s   may  be  u s e d   s i n g l y   or  in  c o m b i n a t i o n   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 .   T h e s e   r e p r e s e n t  

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

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

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

The  p r e s e n t   i n v e n t i o n   is  f u r t h e r   no t   i n t e n d e d   to  b e  

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

c o m p o s i t i o n   s i n c e   i t   can  be  made  i n t o   any  of  s e v e r a l  

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

g r a n u l a r ,   f l a k e ,   l i q u i d   and  t a b l e t   f o r m s .  

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

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

o t h e r   p r o p e r 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 .   I n c l u d e d  

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



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

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

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

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

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

c o m p o s i t i o n   and  to  m o d i f y   i t s   f o a m i n g   p r o p e r t i e s   i n  

w h a t e v e r   m a n n e r   d e s i r e d   as  w e l l   as  o t h e r   c o n v e n t i o n a l  

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

and  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 .   G e r m i c i d a l  

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

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

i n v e n t i o n   is  no t   i n t e n d e d   to  be  l i m i t e d   by  t h e   e x a c t  

c o n t e n t s   of  t he   d e t e r g e n t   c o m p o s i t i o n   of  t he   p r e s e n t  

i n v e n t i o n   s i n c e   n u m e r o u s   m a t e r i a l s   a r e   w e l l   known  a n d  

w e l l   w i t h i n   t he   k n o w l e d g e   of  t h o s e   s k i l l e d   in  t he   a r t   i n  

t he   p r o d u c t i o n   of  d e t e r g e n t s .  

I n c l u d e d   as  an  e s s e n t i a l   i n g r e d i e n t   of  t h e   d e t e r g e n t  

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

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

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

m e t h y l a t e d   soy  p o l y s a c c h a r i d e   f r a c t i o n   is  a d d e d   to  t h e  

d e t e r g e n t   c o m p o s i t i o n   in  an  a m o u n t   e f f e c t i v e   to  i m p r o v e  

s o i l   r e m o v a l   and  s u b s t a n t i a l l y   p r e v e n t   s o i l   r e d e p o s i t i o n  

on  f a b r i c   d u r i n g   i t s   w a s h i n g   w i t h   t he   d e t e r g e n t  

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



p o l y s a c c h a r i d e   f r a c t i o n   to  be  u s e d   a r e   f rom  0 .5   to  5% 

( d r y   w e i g h t )   of  t he   d e t e r g e n t   c o m p o s i t i o n   and  m o r e  

p r e f e r a b l y   f rom  1  to  2%  ( d r y   w e i g h t )   of  t h e   d e t e r g e n t  

c o m p o s i t i o n .   The  use   of  t he   c a r b o x y m e t h y l a t e d   s o y  

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

i n v e n t i o n   has  been   shown  to  r e s u l t   in  a  d e t e r g e n t  

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

p r o p e r t i e s   o v e r   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 n t a i n  

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

c a r b o x y m e t h y l c e l l u l o s e   or  o t h e r   s o l u b l e   p o l y m e r i c  

m a t e r i a l s .  

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

s p e c i f i c   e m b o d i m e n t s   of  t he   p r e s e n t   i n v e n t i o n   a n d  

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



EXAMPLES 

A  soy  p o l y s a c c h a r i d e   m a t e r i a l   was  o b t a i n e d   b y  

f o r m i n g   an  a q u e o u s   s l u r r y   of  100  lb  (45  kg)  of  d e f a t t e d  

soy  f l a k e s   and  a d d i n g   t h e r e t o   1000  lb  (453  kg)  of  w a t e r  

a t   90°F  ( 3 2 ° C ) .   S u f f i c i e n t   c a l c i u m   h y d r o x i d e   was  a d d e d  

to  a d j u s t   t he   pH  of  t h e   m i x t u r e   to  a  v a l u e   of  9 . 7 .   T h e  

soy  f l a k e s   w e r e   e x t r a c t e d   f o r   30  m i n u t e s ,   a f t e r   w h i c h  

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

c a r b o h y d r a t e s   was  s e p a r a t e d   f rom  t h e   e x t r a c t e d   f l a k e s   b y  

c e n t r i f u g a t i o n .   The  e x t r a c t e d   f l a k e   r e s i d u e   was  t h e n  

r e d i s p e r s e d   in  600  lb  (272  kg)  of  w a t e r   a t   a  t e m p e r a t u r e  

of  90°F  ( 3 2 ° C )   and  e x t r a c t e d   f o r   an  a d d i t i o n a l   15 

m i n u t e s .   The  e x t r a c t e d   f l a k e s   we re   t h e n   r e m o v e d   b y  

c e n t r i f u g a t i o n   f rom  t h e   m i x t u r e   and  t he   a q u e o u s   e x t r a c t s  

we re   c o m b i n e d   f o r   t he   s u b s e q u e n t   p r o d u c t i o n   of  a  s o y  

p r o t e i n   i s o l a t e .   The  e x t r a c t e d   or  s p e n t   f l a k e s   w e r e  

t h e n   d r i e d   to  a  m o i s t u r e   c o n t e n t   of  9%  by  w e i g h t   a t   a n  

a i r   t e m p e r a t u r e   of  180°F   ( 8 2 ° C )   to  p r o d u c e   a  s o y  

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

r e m o v a l   and  a n t i - r e d e p o s i t i o n   a g e n t   of  t he   p r e s e n t  

i n v e n t i o n .  

415  g rams   of  t he   d r i e d   soy  p o l y s a c c h a r i d e   m a t e r i a l  

we re   t h e n   a d d e d   to  3 .8   l i t r e s   of  i s o p r o p a n o l   and  t h e  

m i x t u r e   was  h e a t e d   to  40°C  w i t h   a g i t a t i o n .   375  g rams   o f  

a  50%  by  w e i g h t   a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o x i d e   a n d  



125  g rams   of  m o n o c h l o r o a c e t i c   a c i d   were   a d d e d  

s i m u l t a n e o u s l y   to  t he   r e a c t i o n   m i x t u r e   o v e r   a  30  m i n u t e  

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

was  t h e n   c o n t i n u o u s l y   a g i t a t e d   and  m a i n t a i n e d   a t   a  

t e m p e r a t u r e   of  40°C  f o r   an  a d d i t i o n a l   3 .5   h o u r s .  

The  r e a c t e d   s o l i d s   were   r e m o v e d   f rom  t he   m i x t u r e   b y  

f i l t r a t i o n   and  d r i e d   a t   190°F   ( 8 8 ° C ) .   T h i s   r e s u l t e d   i n  

5 0 0  -   600  g  of  c a r b o x y m e t h y l a t e d   soy  p o l y s a c c h a r i d e  

m a t e r i a l .  

The  c a r b o x y m e t h y l a t e d   soy  p o l y s a c c h a r i d e   m a t e r i a l  

was  t h e n   added   to  the   f o l l o w i n g   d e t e r g e n t   c o m p o s i t i o n   a t  

a  l e v e l   of  1%  or  2%  by  w e i g h t   of  t he   c o m p o s i t i o n   ( t h e  

a m o u n t   of  s o d i u m   s u l p h a t e   was  c o r r e s p o n d i n g l y   3%  or  2% 

by  w e i g h t ) .  

D e t e r g e n t   C o m p o s i t i o n  



The  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   t he   c a r b o x y -  

m e t h y l a t e d   soy  p o l y s a c c h a r i d e   m a t e r i a l   we re   t h e n  

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

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

We  u s e d   a  T e r g - O - T o m e t e r   A p p a r a t u s   m a n u f a c t u r e d   b y  

U n i t e d   S t a t e s   T e s t i n g   Company ,   I n c . ,   w h i c h   is   a  s m a l l  

s c a l e ,   m u l t i p l e   u n i t   w a s h i n g   m a c h i n e   t h a t   s i m u l a t e s   t h e  

a c t i o n   of  t h e   a g i t a t o r - t y p e   home  w a s h e r .   S w a t c h e s   o f  

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

r e d e p o s i t i o n   i n d e x .  

Two  d i f f e r e n t   t y p e s   of  f a b r i c   w e r e   e m p l o y e d ,   a  100% 

c o t t o n   c l o t h   and  a  d a c r o n   ( t r a d e   m a r k ) / c o t t o n   c l o t h   w i t h  

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

of  4  i n c h e s   x  4 .5   i n c h e s   (10  x  1 1 . 5   c m ) .  

For   e a c h   t e s t ,   s o i l e d   c l o t h s   of  t h e   a b o v e   d i m e n s i o n s  

were   w a s h e d   b e t w e e n   1  and  5  t i m e s   and  t h e   %  s o i l   r e m o v a l  

and  r e d e p o s i t i o n   i n d e x   we re   m e a s u r e d   a f t e r   e a c h   w a s h .  

Wash  t i m e   was  15  m i n u t e s ,   w i t h   two  s e p a r a t e   2  m i n u t e  

r i n s e s ,   a  r i n s e   t e m p e r a t u r e   of  100°F   ( 3 8 ° C )   and  a  

m a c h i n e   s p e e d   of  125  c y c l e s / m i n u t e .   The  w a t e r   had  a  

h a r d n e s s   of  150  ppm  and  t h e   d e t e r g e n t   c o n c e n t r a t i o n   w a s  

0 .15%  by  w e i g h t .  



The  h e a t i n g   b a t h   of  t he   T e r g - O - T o m e t e r   was  f i l l e d  

w i t h   w a t e r ,   t he   h e a t e r s   were   t u r n e d   on,  and  t h e  

t h e r m o s t a t   was  a d j u s t e d   to  h o l d   t he   b a t h   a t   t he   r e q u i r e d  

t e m p e r a t u r e .   S o l u t i o n s   of  t he   d e s i r e d   w a t e r   h a r d n e s s  

were   p r e p a r e d .   They  were   h e a t e d   to  a  t e m p e r a t u r e   a b o u t  

5°F  (3°C)   h i g h e r   t h a n   t h a t   r e q u i r e d   f o r   t he   t e s t .  

The  s o i l e d   and  u n s o i l e d   c l o t h s   we re   p l a c e d   in  t h e  

d e t e r g e n t   s o l u t i o n   and  w a s h e d ,   t he   f a b r i c   was  s q u e e z e d  

by  hand  a f t e r   e a c h   r i n s e   c y c l e .   A f t e r   t he   l a s t   r i n s e ,  

t he   c l o t h s   were   d r i e d   and  i r o n e d ,   i f   n e c e s s a r y .   T h e  

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

p r i o r   to  w a s h i n g   u s i n g   a  P h o t o v o l t   R e f l e c t o m e t e r   M o d e l  

670  e q u i p p e d   w i t h   a  g r e e n   f i l t e r .   F o l l o w i n g   w a s h i n g ,  

the   r e f l e c t a n c e   of  e a c h   c l o t h   was  m e a s u r e d   a g a i n .   S o i l  

r e m o v a l   is  c a l c u l a t e d   f o r   e a c h   c l o t h   f rom  t he   f o l l o w i n g :  

A  =  A v e r a g e   r e f l e c t a n c e   of  s o i l e d   c l o t h   a f t e r   w a s h i n g .  

B  =  A v e r a g e   r e f l e c t a n c e   of  s o i l e d   c l o t h   b e f o r e   w a s h i n g .  

C  =  A v e r a g e   r e f l e c t a n c e   of  u n s o i l e d   c l o t h   w i t h o u t  

w a s h i n g .  

The  h i g h e r   t he   p e r c e n t a g e   of  s o i l   r e m o v a l ,   t h e  

b e t t e r   is  t he   s o i l   r e m o v a l   a b i l i t y   of  t he   p r o d u c t .  



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

c l o t h   by  t h e   f o l l o w i n g :  

RA  =  A v e r a g e   r e f l e c t a n c e   of  s o i l e d   c l o t h   a f t e r   t e s t .  

RB  =  A v e r a g e   r e f l e c t a n c e   of  u n s o i l e d   c l o t h   b e f o r e   t e s t .  

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

in  s u s p e n s i o n   t he   s o i l   t h a t   has  been   r e m o v e d   b y  

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

p e r f o r m a n c e .  

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

c o m p o s i t i o n   s e t   f o r t h   a b o v e   was  t e s t e d   c o n t a i n i n g   1%  b y  

w e i g h t   c a r b o x y m e t h y l a t e d   soy  p o l y s a c c h a r i d e   and  c o m p a r e d  

a g a i n s t   a  c o n t r o l   d e t e r g e n t   w h i c h   c o n t a i n e d   1%  by  w e i g h t  

of  c a r b o x y m e t h y l c e l l u l o s e   in  p l a c e   of  t h e  

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

T h e s e   r e s u l t s   a r e   s e t   f o r t h   in  T a b l e s   1  and  2 .  





I t   may  be  s e e n   f rom  t h e   a b o v e   d a t a   t h a t   t he   c a r b o x y -  

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

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

in  p r e v e n t i n g   t he   r e d e p o s i t i o n   of  s o i l .  



1.  A  d e t e r g e n t   c o m p o s i t i o n   i n c l u d i n g ,   as  an  a n t i -  

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

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

2.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1 ,  

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

m a t e r i a l   is  p r e s e n t   in  an  a m o u n t   of  f rom  0 .5   to  5.0%  b y  

w e i g h t   of  t he   d e t e r g e n t   c o m p o s i t i o n   on  a  d ry   b a s i s .  

3.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   2 ,  

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

m a t e r i a l   is  p r e s e n t   in  an  a m o u n t   of  f rom  1  to  2%  b y  

w e i g h t   of  t he   d e t e r g e n t   c o m p o s i t i o n   on  a  d ry   b a s i s .  

4.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  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   s a i d   c a r b o x y m e t h y l a t e d   s o y  

p o l y s a c c h a r i d e   m a t e r i a l   is  o b t a i n e d   by  c a r b o x y -  

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

m o i s t u r e   c o n t e n t   t h a t   does   no t   e x c e e d   12%  by  w e i g h t .  

5.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   4 ,  

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

c o n t e n t   w h i c h   is  f rom  6  to  10%  by  w e i g h t   of  t h e   m a t e r i a l .  

6.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  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 he   soy  p o l y s a c c h a r i d e  

m a t e r i a l   t h a t   is  c a r b o x y m e t h y l a t e d   has  a  t o t a l  

c a r b o h y d r a t e   c o n t e n t   of  a b o u t   80%  by  w e i g h t .  

7.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  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 he   soy  p o l y s a c c h a r i d e  

m a t e r i a l   t h a t   is  c a r b o x y m e t h y l a t e d   has  a  p r o t e i n   c o n t e n t  

of  f rom  12  to  16%  by  w e i g h t .  

8.  A  d e t e r g e n t   c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  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   soy  p o l y s a c c h a r i d e  

m a t e r i a l   t h a t   is  c a r b o x y m e t h y l a t e d   has  an  a sh   c o n t e n t   o f  

a b o u t   4%  by  w e i g h t .  
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