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rinsed  articles  when  dry. 



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   in  t h e  

r i n s e   s t e p   of   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 s .  

U s u a l l y   in  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 s ,   t h e   a r t i c l e s  

to   be  c l e a n e d   a r e   f i r s t   c l e a n e d   in  a  main   wash  s t e p ,  
and  s u b s e q u e n t l y   r i n s e d   s e v e r a l   t i m e s   to  r i n s e   away  a n y  

a d h e r i n g   main   wash  p r o d u c t   and  r e m a i n i n g   s o i l .   I t   i s  

c u s t o m a r y   to   add  to  t h e   r i n s i n g   w a t e r   a  r i n s e   a i d   c o m -  

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

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

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

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

h a v e   n o t   b e e n   r i n s e d   w i t h   a  r i n s e   a i d   c o n t a i n i n g   r i n s e  

l i q u o r ,   s a i d   v i s u a l   a p p e a r a n c e   may  s t i l l   n eed   i m p r o v e -  

m e n t ,   a s ,   d e s p i t e   t h e   use   of   a  r i n s e   a i d ,   some  f i l m -  

and  s p o t - f o r m a t i o n   may  s t i l l   o c c u r .  

I t   ha s   now  been   f o u n d   t h a t   t h e   use  of  an  e f f e c t i v e  

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

f o r m a t i o n   of   s p o t s   on  t h e   r i n s e d   a r t i c l e s   when  d r y .  

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

r i n s e   s t e p   in  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 ,   w h e r e i n  

t h e   i m p r o v e m e n t   c o m p r i s e s   t h e   u s e ,   in  t h e   r i n s e   l i q u o r ,  

o f   an  e f f e c t i v e   a m o u n t   of   a  l a y e r e d   c l a y .  

R i n s i n g   of   t h e   c l e a n e d   a r t i c l e s   w i t h   a  r i n s e   l i q u o r  

w h i c h   c o m p r i s e s   such   an  e f f e c t i v e   amoun t   of   a  l a y e r e d  

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

when  d r y .  

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

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

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



t h e   a t t a p u l g i t e s   and  t h e   m i x e d   l a y e r   c l a y s .   T y p i c a l   e x -  

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

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

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

k a o l i n s ,   e . g .   k a o l i n i t e ,   d i c k i t e ,   n a c r i t e ,   a n t i g o r -  

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

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

p h l o g o p i t e ,   b i o t i t e ;  

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

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

a t t a p u l g i t e s ,   e . g .   s e p i o l i t e ,   p o l y g o r s k y t e ;  

m i x e d   l a y e r   c l a y s ,   e . g .   a l l e v a r d i t e ,   v e r m i c u l i t e -  

b i o t i t e .  

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

r i n g   or   s y n t h e t i c .   P r e f e r r e d   c l a y   m i n e r a l s   f o r   use   i n  

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

i t e s ,   m o n t m o r i l l o n i t e s   and  b e n t o n i t e s ,   and  of  t h e s e   t h e  

h e c t o r i t e s   a r e   e s p e c i a l l y   p r e f e r r e d .   Many  of   t h e   a b o v e  

c l a y s   a r e   c o m m e r c i a l l y   a v a i l a b l e ,   and  t y p i c a l   e x a m p l e s  

of   c o m m e r c i a l   h e c t o r i t e s   a r e   t h e   L a p o n i t e s   ex  L a p o r t e  
I n d u s t r i e s   L t d ,   E n g l a n d ;   Veegum  Pro  and  Veegum  F  e x  

R.T.   V a n d e r b i l t ,   U . S . A . ;   t h e   B a r a s y m s ,   M a c a l o i d s   a n d  

P r o p a l o i d s   ex  B a r o i d   D i v i s i o n ,   N a t i o n a l   Read  C o m p . ,  

U . S . A .  

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

L a p o n i t e   S,  L a p o n i t e   XLS,  L a p o n i t e   RD  and  L a p o n i t e   RDS, 

of   w h i c h   L a p o n i t e   XLS  i s   e s p e c i a l l y   p r e f e r r e d .   T h i s   i s  

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

t e r i s t i c s :   a n a l y s i s   ( d r y   b a s i s )   S i o 2   5 9 . 8 % ,   MgO 

27 .2%,   Na20  4 .4%,   L i20   0 .8%,   s t r u c t u r a l   H20  7 . 7 % ,  

w i t h   t h e   a d d i t i o n   of   t e t r a s o d i u m   p y r o p h o s p h a t e   ( 6 % ) ;  

s p e c i f i c   g r a v i t y   2 . 5 3 ;   b u l k   d e n s i t y   1 . 0 .  

The  l a y e r e d   c l a y   may  be  a d d e d   to   t h e   r i n s e   w a t e r   a s  



s u c h ,   or   i t   may  be  added   t h e r e t o   in  t h e   form  of  a  

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

of  a  c o m p o s i t i o n   in  any  s u i t a b l e   p h y s i c a l   form  c o m -  

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

g r e d i e n t s .   Such  o t h e r   s u i t a b l e   i n g r e d i e n t s   may  be  l o w  

l e v e l s   o f   w e t t i n g   or   d e t e r g e n t   s u r f a c t a n t s ,   o r g a n i c  

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

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

p o w d e r s ,   l i q u i d s ,   t a b l e t s ,   b l o c k s ,   g r a n u l a t e s ,   e t c .  

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

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

0 . 0 0 1 - 1   g  o f   t h e   c l a y   p e r   l i t r e .   The  r i n s e   l i q u o r   w i t h  

t h e   l a y e r e d   c l a y   i s   e f f e c t i v e   a t   b o t h   h i g h e r   and  l o w e r  

r i n s i n g   t e m p e r a t u r e s .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   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   1 

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

e v a l u a t i o n   s o i l ,   was  c l e a n e d   in  a  c o m m e r c i a l l y   a v a i l -  

a b l e   d i s h w a s h i n g   m a c h i n e ,   s o l d   by  M i e l e   AG,  G e r m a n y ,  

u n d e r   t h e   name  M i e l e   G  550.   The  n o r m a l   p r o g r a m m e   w a s  

u s e d ,   a t   a  t e m p e r a t u r e   of   6 5 ° C .   The  w a t e r   h a r d n e s s   w a s  

9°  German  h a r d n e s s .   A  c o m m e r c i a l l y   a v a i l a b l e   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   was  u s e d   a t   a  d o s a g e   o f   3  g / l .  

In  one  e x p e r i m e n t ,   0 . 0 5   g / 1   o f   L a p o n i t e   XLS  was  a d d e d  

to   t h e   f i n a l   r i n s e   w a t e r ,   and  in   a n o t h e r   e x p e r i m e n t   n o  

c l a y   was  a d d e d   to   t h e   f i n a l   r i n s e   w a t e r .  

The  t u m b l e r s   when  d r y   were   v i s u a l l y   a s s e s s e d   as  to  t h e  

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



1  =  no  s p o t s  

2  =  1 -5   s p o t s  

3  =  6 - 1 0   s p o t s  

4  =  1 1 - 2 0   s p o t s  
5  =  more   t h a n   20  s p o t s .  

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 :  

E x a m p l e   2 

The  p r o c e d u r e   o f   Example   1  was  r e p e a t e d ,   u s i n g   a n o t h e r  

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   in  t h e   main  wash  s t e p ,   a n d  

u s i n g   in   t h e   r i n s e   s t e p   e i t h e r   no  r i n s e   a i d   a t   a l l ,   o r  

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

t h e   f o l l o w i n g   f o r m u l a t i o n :  

The  d o s a g e   of   t h e   r i n s e   a i d   was  2 .5   ml  in  t h e   r i n s e  

w a t e r   ( c o r r e s p o n d i n g   t o   0 . 0 1 5   g / l   of   L a p o n i t e   XLS).   T h e  

s p o t - f o r m a t i o n   r e s u l t s   w e r e   as  f o l l o w s :  

E x a m p l e   3 

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

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



E x a m p l e  4  

In  t h e   same  m a n n e r   as  in  E x a m p l e   1,  t he   f o l l o w i n g   c l a y s  

we re   t e s t e d   in  t h e   f i n a l   r i n s e   a t   a  c o n c e n t r a t i o n   o f  

200  mg /10   1 .  

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



1.  A  r i n s e   a i d   c o m p o s i t i o n ,   s u i t a b l e   f o r   use   i n  

an  a q u e o u s   r i n s e   l i q u o r ,   c h a r a c t e r i s e d   in  t h a t   t h e   c o m -  

p o s i t i o n   c o m p r i s e s   a  l a y e r e d   c l a y   in  an  a q u e o u s   m e d i u m .  

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

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

0 . 0 0 1 - 1   g  of   t he   c l a y   p e r   l i t r e .  

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

t e r i s e d   in  t h a t   t he   l a y e r e d   c l a y   is   s e l e c t e d   from  t h e  

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

c h l o r i t e s ,   a t t a p u l g i t e s   and  mixed   l a y e r   c l a y s .  

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

t e r i s e d   in  t h a t   t he   l a y e r e d   c l a y   is  s l e c t e d   from  t h e  

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

b e n t o n i t e s .  

'  

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

t e r i s e d   in  t h a t   t he   l a y e r e d   c l a y   is  a  s y n t h e t i c  

h e c t o r i t e .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m s   1 - 5 ,   c h a r a c -  

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

c o m p r i s i n g   a  w e t t i n g   a g e n t   and  a  s o l v e n t .  
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