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©  Improved  machine  dishwashing  and  rinsing  composition. 
Machine  dishwashing  and  rinsing  compositions  are 

provided  having  improved  foam  control  properties  by  inclu- 
sion  of  an  effective  amount  of  a  special  group  of  polymers, 
which  consists  of  polyelectrolytes  containing  cationic  char- 
ges  and  having  a  cationic  charge  to  carbon  atom  in  the 
backbone  ratio  of  from  0.03  to  0.5  and  a  molecular  weight  in 
the  range  of  from  5.103  to  5.105.  A  typical  example  of  such  a 
polyelectrolyte  is  the  copolymer  of  N-vinylpyrrolidone  and 
quaternized  diethylaminoethylmethacrylate. 



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

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

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

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

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

use   in  t h e   r i n s e   c y c l e .   Both   p r o d u c t s   u s u a l l y   c o n t a i n   a n  

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

a p p l i e d   to   t h e   a r t i c l e s   to   be  c l e a n e d   or  r i n s e d   b y  

s p r a y i n g   t h e   wash   or   r i n s e   l i q u o r   c o n t a i n i n g   t h e s e  

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

g e n e r a t i o n   of   t o o   much  foam  t h e r e b y   i s   a  s e r i o u s   p r o b l e m .  

T o o   much  foam  can  c a u s e   t o o   much  n o i s e ,   may  d a m a g e   t h e  

h e a t i n g   c o i l   of   t h e   d i s h w a s h i n g   m a c h i n e ,   can  l e a d   to   t h e  

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

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

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

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

N e v e r t h e l e s s ,   s t i l l   t o o   much  foam  can  be  g e n e r a t e d ,   e . g .  

by  t h e   s o i l   r e m o v e d   f rom  t h e   a r t i c l e s   to   be  c l e a n e d ,   i f  

no  a d d i t i o n a l   m e a s u r e s ,   s u c h   as  t h e   use  of  f o a m  

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

c a u s e   t h e   p r e s s u r e   of  t h e   pump  w i t h   w h i c h   t h e   wash   l i q u o r  

or   t h e   r i n s e   w a t e r   i s   s p r a y e d   upon  t h e   a r t i c l e s   to   b e  

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

d i s a d v a n t a g e s .  

I t   i s   t h e r e f o r e   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

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

w h i c h ,   when  in  use   in  a  d i s h w a s h i n g   or  r i n s i n g   o p e r a t i o n ,  

p r e v e n t s   t h e   pump  p r e s s u r e   f rom  d r o p p i n g   to  a n y  

s i g n i f i c a n t   d e g r e e .  

I t   h a s   now  b e e n   f o u n d   t h a t   t h i s   o b j e c t   can  be  a c h i e v e d  

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



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

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

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

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

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

d e t e r g e n t ,   p r e f e r a b l y   a  l o w - f o a m i n g   o n e .  

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

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

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

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

s p e c i a l   g r o u p   o f   p o l y m e r s .  

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

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

a t   t h e   pH  o f   u s a g e .   They  h a v e   a  c a t i o n i c   c h a r g e   to   c a r b o n  

a tom  i n   t h e   b a c k b o n e   r a t i o   o f   f r o m   0 . 0 3   t o   0 . 5 .   They  m a y  
c o n t a i n   a d d i t i o n a l   n e u t r a l   or   a n i o n i c   g r o u p s ,   w i t h   an  a n -  

i o n i c   t o   c a t i o n i c   g r o u p   r a t i o   of   as  h i g h   a s -  3  :   1.  T h e y  

h a v e   a  m o l e c u l a r   w e i g h t   in  t h e   r a n g e   o f   5 . 1 0 3   t o  
5 . 1 0 5 .  

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

p o l y m e r s ,   i . e .   t h o s e   b a s e d   on  q u a t e r n i z e d   d i e t h y l a m i n o -  

e t h y l m e t h a c r y l a t e ,   t h o s e   b a s e d   on  d i m e t h y l d i a l k y l a m m o -  

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

To  t h e   f i r s t   c l a s s   b e l o n g s   as  t y p i c a l   e x a m p l e   a  c o p o l y m e r  
of   N - v i n y l p y r r o l i d o n e   and  q u a t e r n i z e d   d i e t h y l a m i n o e t h y l -  

m e t h a c r y l a t e ,   h a v i n g   a  m o l e c u l a r   w e i g h t   of   1 0 5 .  

To  t h e   s e c o n d   c l a s s   b e l o n g   as  t y p i c a l   e x a m p l e s   p o l y ( d i -  

m e t h y l d i a l l y l   ammonium  c h l o r i d e )   h a v i n g   a  m o l e c u l a r   w e i g h t  
o f   105 ,   and  p o l y ( d i m e t h y l d i a l l y l   ammonium  c h l o r i d e - a c r y l -  

a m i d e )   h a v i n g   a  m o l e c u l a r   w e i g h t   o f   2 . 5   x  105  to   5  x  
105  and  h a v i n g   a  m o l a r   p e r c e n t a g e   r a t i o   of   d i m e t h y l -  

d i a l l y l   ammonium  c h l o r i d e   to   a c r y l a m i d e   r a n g i n g   f r o m  



2 0  :   80  to   8 0  :   20.  To  t h i s   s e c o n d   c l a s s   a l s o   b e l o n g s  

1 , 5 - d i m e t h y l - 1 , 5 - d i a z a u n d e c a m e t h y l e n e - p o l y m e t h o -  

b r o m i d e ,   h a v i n g   a  m o l e c u l a r   w e i g h t   o f   5 . 1 0 3 - 1 0 4 .  

To  t h e   t h i r d   c l a s s   b e l o n g   2 - h y d r o x y p r o p y l   t r i m e t h y l  

ammonium  c h l o r i d e   e t h e r s   of   h y d r o x y e t h y l   c e l l u l o s e ,   h a -  

v i n g   a  m o l e c u l a r   w e i g h t   o f   1 0 "  -   2 .5   x  1 0 5 .  

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

a b o v e   c l a s s e s   a r e   G a f q u a t   734  ex  Gaf  C o r p . ;   M e r q u a t   5 5 0  

ex  C h e m v i r o n ,   B r u s s e l s ,   B e l g i u m ;   P o l y b r e n e   ex  A l d r i c h  

C h e m i c a l   Co . ,   M i l w a u k e e ,   W i s c . ,   USA;  P o l y m e r   JR  125  a n d  

P o l y m e r   JR  400  ex  U n i o n   C a r b i d e ,   e t c .  

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

d i s h w a s h i n g   or  r i n s i n g   c o m p o s i t i o n   in  an  a m o u n t   o f   0 . 1  

to   10%,  p r e f e r a b l y   0 . 2   t o   1%  by  w e i g h t .  

The  b a l a n c e   of   t h e   c o m p o s i t i o n   c o n s i s t s   of  t he   u s u a l  

i n g r e d i e n t s ,   p r e s e n t   in  m a c h i n e   d i s h w a s h i n g   or  r i n s i n g  

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

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

c o m p r i s e s   f rom  0 . 1   t o   10  %  by  w e i g h t   of  a  n o n i o n i c  

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

known  c l a s s   of   n o n i o n i c   d e t e r g e n t s ,   e x a m p l e s   of  w h i c h   a r e  

amply   d e s c r i b e d   in   t h e   t e x t b o o k   " N o n i o n i c   S u r f a c t a n t s "   b y  

M.  S c h i c k .   F u r t h e r m o r e ,   i t   c o m p r i s e s   f r o m   1  to   80%  b y  

w e i g h t   of  one  or   more   b u i l d e r   s a l t s ,   s u c h   as  a l k a l i  

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

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

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

t r i a c e t a t e ,   z e o l i t e s   and  so  on.   In  a d d i t i o n ,   i t   c o n -  
t a i n s   f rom  1  t o   80  %  of   an  a l k a l i m e t a l   s i l i c a t e ,   f r o m  

1  to   50 %  of  an  o x y g e n   or   c h l o r i n e   b l e a c h i n g   a g e n t ,   a n d  

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



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

p r e c u r s o r s ,   r e d u c i n g   a g e n t s ,   c l a y s ,   and  so  on .   B u f f e r  

s a l t s ,   s u c h   as  b o r a t e s ,   can  a l s o   be  i n c l u d e d .  

A  r i n s e   c o m p o s i t i o n   u s u a l l y   a l s o   c o m p r i s e s   f rom  1  t o   6 0 % ,  

p r e f e r a b l y   1 0  -   35%  by  w e i g h t   of   a  n o n i o n i c - d e t e r g e n t ,  

p r e f e r a b l y   a  l o w - f o a m i n g   o n e ,   and  f u r t h e r m o r e   o p t i o n a l  

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

p r e s e r v a t i v e s ,   p e r f u m e s ,   d y e s ,   h y d r o t r o p e s ,   e n z y m e s ,  

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

I t   h a s   b e e n   f o u n d   in   t h i s   r e s p e c t   t h a t   i t   i s   of   s p e c i f i c  

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

l e v e l ,   i . e .   0 . 1  -   1%  by  w e i g h t   o f   an  a n i o n i c   d e t e r g e n t .  

The  b e n e f i t s   of   t h e   p r e s e n t   i n v e n t i o n   a r e   t h e r e b y  

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

a n i o n i c   d e t e r g e n t   c an   be  any  w e l l - k n o w n   t y p e ,   i n c l u d i n g  

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

s u l p h o n a t e s ,   a l k a n e   s u l p h o n a t e s ,   o l e f i n   s u l p h o n a t e s ,  

a l k y l s u l p h a t e s ,   a l k y l e t h e r s u l p h a t e s   and  so  o n .  

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

o f   s t r a i g h t   c h a i n   C 1 0 - C 1 8   a k y l b e n z e n e   s u l p h o n a t e s ,  

and   a l k a l i   m e t a l   s a l t s   of  C10-C18   a l k y l e t h e r  

s u l p h a t e s ,   c o n t a i n i n g   f rom  1  -   10  m o l e s   of   a l k y l e n e  

o x i d e .   A l k y l e t h e r   c a r b o x y l a t e s   a r e   a l s o   s u i t a b l e .  

The  c o m p o s i t i o n s   o f   t h e   p r e s e n t   i n v e n t i o n   can   be  made  i n  

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

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

c o m p o s i t i o n   i s   u s u a l l y   in   l i q u i d   f o rm .   In  t h e   l a t t e r  

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

can  n a t u r a l l y   a l s o   be  a d d e d   to  t h e   r i n s e   w a t e r .  

The  i n v e n t i o n   w i l l   f u r t h e r   be  i l l u s t r a t e d   by  way  o f  

E x a m p l e .  



E x a m p l e s   A  - F  

In  t h e   f o l l o w i n g   E x a m p l e s   A  -   F  a  n o r m a l   w a s h i n g  

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

d i s h w a s h i n g   m a c h i n e .   In  t h e   m a i n   wash  30  g  of   a  c u r r e n t  

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

s t a r t   o f   t h e   f i n a l   r i n s e   c y c l e   2  ml .   of   a  l i q u i d   r i n s e  

a i d   o f   t h e   f o l l o w i n g   c o m p o s i t i o n   were   a d d e d :  

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

t i o n   as  w e l l   as  w i t h   t h i s   c o m p o s i t i o n   to  w h i c h   e i t h e r   a n  
a n i o n i c   d e t e r g e n t ,   a  p o l y m e r   or   b o t h   were   a d d e d .   T h e  

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

t h e   p o l y m e r   was  G a f q u a t   734 ,   a  c o p o l y m e r   of  N-  v i n y l -  

p y r r o l i d o n e   and  q u a t e r n i z e d   d i e t h y l a m i n o e t h y l m e t h a c r y -  

l a t e ,   h a v i n g   a  m o l e c u l a r   w e i g h t   o f   1 0 5 .  

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

t e m p e r a t u r e s .   A  d e c r e a s e   in  t h e   n u m b e r   i n d i c a t e s   a  d r o p  
in  pump  p r e s s u r e ;   i f   t h e   n u m b e r   of   r o t a t i o n s   r e m a i n s  

c o n s t a n t ,   t h e   pump  p r e s s u r e   r e m a i n s   c o n s t a n t .   T h e  

f o l l o w i n g   r e s u l t s   we re   o b t a i n e d :  



E x a m p l e   A 

E x a m p l e   B 



E x a m p l e   C 

E x a m p l e   D 



E x a m p l e   E 

E x a m p l e   F  



E x a m p l e   G 

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

m a c h i n e   u s i n g   in  t h e   ma in   wash   35  g  of   t h e   f o l l o w i n g  

m a i n   wash  p r o d u c t :  

T h i s   was  r e p e a t e d ,   b u t   t h e n   w i t h   t h e   same  c o m p o s i t i o n   t o  

w h i c h   0 .3   %  o f   G a f q u a t   734  was  a d d e d .  

The  a p p e a r a n c e   o f   t h e   g l a s s   o b j e c t s   w i t h   r e g a r d   to  t h e  

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

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

A f t e r   one  wash ,   t h e   f o l l o w i n g   r e s u l t s   w e r e   o b t a i n e d :  

A f t e r   f o u r   w a s h e s :  

A  r i n s e   c y c l e   w i t h   a  b a s e   p r o d u c t   a c c o r d i n g   to  E x a m p l e s   A 

-  F,  c o m p a r e d   w i t h   t h i s   b a s e   p r o d u c t   to  w h i c h   10  % 

G a f q u a t   734  was  a d d e d ,   gave   t h e   f o l l o w i n g   r e s u l t s :  

one  r i n s e   c y c l e  



f o u r   r i n s e   c y c l e s  

E x a m p l e   H 

A  m a c h i n e   d i s h w a s h i n g   o p e r a t i o n   was  c a r r i e d   o u t   in  a  

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

w a s h   c o m p o s i t i o n   as  in   E x a m p l e   G  a t   a  c o n c e n t r a t i o n   o f  

3  g  p e r   l i t r e .  

C o m p a r i s o n   was  made  in   an  i n d e n t i c a l   m a n n e r   b u t   now  u s i n g  

t h e   same   m a i n   d i s h w a s h i n g   c o m p o s i t i o n ,   to   w h i c h   0.5%  o f  

G a f q u a t   734  was  a d d e d .  

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

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

r e s u l t s   w e r e   o b t a i n e d :  

R o t a t i o n a l   s p e e d   of   s p r a y - a r m  



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

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

c o n t a i n s   0 . 1  -   10%  by  w e i g h t   of   p o l y e l e c t r o l y t e s   c o n -  

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

to  c a r b o n   a tom  in  t h e   b a c k b o n e   r a t i o   of   f rom  0 . 0 3   t o  

0 . 5   and  a  m o l e c u l a r   w e i g h t   in  t h e   r a n g e   of   from  5 . 1 0 3  

to   5 . 1 0 5 .  

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

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

or   a n i o n i c   g r o u p s ,   w i t h   an  a n i o n i c   to   c a t i o n i c   g r o u p  
r a t i o   no t   g r e a t e r   t h a n   3  :   1 .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   1  or   2,  c h a r a c -  

t e r i z e d   in  t h a t   i t   c o n t a i n s   f r o m   0 . 2   t o   1%  by  w e i g h t  

of   t h e   p o l y e l e c t r o l y t e s .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to   any  o f   t h e   p r e c e d i n g  

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

b a s e d   on  q u a t e r n i z e d   d i e t h y l a m i n o e t h y l m e t h a c r y l a t e ,  

d i e t h y l d i a l k y l a m m o n i u m   h a l i d e   or  q u a t e r n i z e d   p o l y -  

s a c c h a r i d e .  

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

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

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

( i )   0 . 1  -   10%  by  w e i g h t   of   a  n o n i o n i c   d e t e r g e n t ,  

( i i )   1  -  80%  by  w e i g h t   of   a  b u i l d e r   s a l t ,  

( i i i )   1  -  80%  by  w e i g h t   o f   an  a l k a l i m e t a l s i l i c a t e ,  

( i v )   1  -  50%  by  w e i g h t   of   a  b l e a c h i n g   a g e n t .  

6.  A  r i n s e   c o m p o s i t i o n   a c c o r d i n g   to   any  of  the   c l a i m s  

1  -   4,  c h a r a c t e r i z e d   in  t h a t   i t   f u r t h e r   c o m p r i s e s   1  t o  

60%,  p r e f e r a b l y   10  to   35%  by  w e i g h t   o f   a  n o n i o n i c   d e -  

t e r g e n t .  



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

t e r i z e d   in  t h a t   i t   f u r t h e r   c o m p r i s e s   f rom  0 . 1   t o   1%  b y  

w e i g h t   o f   an  a n i o n i c   d e t e r g e n t .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  o f   t h e   p r e c e d i n g  

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

c o p o l y m e r   of   N - v i n y l p y r r o l i d o n e   and  q u a t e r n i z e d   d i e t h y l -  

a m i n o e t h y l m e t h a c r y l a t e .  
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