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©  Detergent  tablet. 

©  A  detergent  tablet  containing  a  builder  salt  has  an  alka- 
linity  of  at  least  equivalent  to  3  g.  of  sodium  hydroxide  per 
100  g.  of  the  tablet  composition  and  a  density  of  at  least  1.4 
g./cc.  The  builder  salt  can  be  a  mixture  of  a  silicate  salt  and  a 
phosphate  salt,  preferably  with  more  silicate,  for  example 
sodium  metasilicate,  than  phosphate,  for  example  sodium 
tripolyphosphate.  The  tablets  are  preferably  free  of  surfac- 
tant  materials  and  are  especially  adapted  for  use  in  automatic 
dishwashing  machines. 
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A   detergent  tablet  containing  a  builder  salt  has  an  alka- 
linity  of  at  least  equivalent  to  3  g.  of  sodium  hydroxide  per 
100  g.  of  the  tablet  composition  and  a  density  of  at  least  1.4 
g./cc.  The  builder  salt  can  be  a  mixture  of  a  silicate  salt  and  a 
phosphate  salt,  preferably  with  more  silicate,  for  example 
sodium  metasilicate,  than  phosphate,  for  example  sodium 
tripolyphosphate.  The  tablets  are  preferably  free  of  surfac- 
tant  materials  and  are  especially  adapted  for  use  in  automatic 
dishwashing  machines. ; 



T h i s   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   t a b l e t s   a n d ,   i n  

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

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

A l t h o u g h  c l e a n i n g   c o m p o s i t i o n s   in   t a b l e t   or   b r i q u e t t e  

f o r m   have   f r e q u e n t l y   b e e n   p r o p o s e d ,   t h e s e   h a v e   n o t  ( w i t h   t h e  

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

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

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

n o n e   of  t h e   d e t e r g e n t   t a b l e t s   s u g g e s t e d   h e r e t o f o r e   can  b e  

a d v a n t a g e o u s l y  e m p l o y e d   in  a u t o m a t i c   d i s h w a s h i n g   (ADW)  m a c h i n e s  

f o r   t h e   r e a s o n s   g i v e n   b e l o w .  

The  c l e a n i n g  o f   a r t i c l e s   s u c h   as  c o o k i n g   w a r e ,   c r o c k e r y  

and  c u t l e r y   in  an  ADW  m a c h i n e   is   n o t   an  e a s y   t a s k .   F o o d  

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

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

p h y s i c a l   a n d / o r   c h e m i c a l   e f f o r t   to   r e m o v e .   P r o d u c t s   f o r   u s e   i n  

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

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

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

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

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

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

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

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

f o a m i n g   and  r e d e p o s i t i o n )   c a u s e d   by  t h e   p r e s e n c e   of  any  s u b -  

s t a n t i a l   a m o u n t   o f  f o o d   s o i l   in   t h e   wash   s o l u t i o n ,   m o s t   ADW 

m a c h i n e s ,   e s p e c i a l l y   in   E u r o p e ,   h a v e  a   p r e - w a s h   r i n s e   c y c l e  

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

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



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

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

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

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

c y c l e   and  b e f o r e   t h e  w a s h   c c y c l e .  

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

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

d i s p e n s e d   i n t o   t h e   m a c h i n e .  R e m o v a l   of   b a k e d - o n   f o o d   i s  n o t  

e a s y ,   and  n o r m a l l y  a   r e l a t i v e l y   l a r g e   q u a n t i t y   of   h i g l y   a l k a -  

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

p r o d u c t s   a r e   r e c o m m e n d e d   to   be  a d d e d   in   an  a m o u n t   of   a b o u t  

4 0 - 5 0   g.  p e r   m a c h i n e   l o a d .  

D e t e r g e n t   t a b l e t s   a l r e a d y   known  in   t h e   a r t   do  n o t   m e e t  

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

t a b l e t s  a r e   c o m p r e s s e d   to   a  d e n s i t y   of  a b o u t   1  g / c c   in   o r d e r  

to  a c h i e v e   a  p r a c t i c a l   c o m p r o m i s e   b e t w e e n   s t r e n g t h   and  s o l u -  

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

w e i g h t   p e r   u n i t   v o l u m e   t o  d i s p e n s e   an  a d e q u a t e   a m o u n t   of   d e t e r -  

g e n t   i n t o  a n   ADW  m a c h i n e .   F u r t h e r m e r e ,   many  of  t h e s e   k n o w n  

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

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

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

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

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

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

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

a r e   to   be  f o u n d   in   U.K.  P a t e n t s   No.  9 0 1 , 7 0 9 ;   No.  9 8 9 , 6 8 3 ;  

No.  1 , 0 0 4 , 5 9 6 ;   No.  1 , 0 1 3 , 6 8 6   and  No.  1 , 0 3 1 , 8 3 1 ;   in   U .S .   P a t e n t s  

No.  2 , 8 7 5 , 1 5 5 ;   No.  3 , 0 8 1 , 2 6 7 ;   No.  3 , 2 4 5 , 1 2 2 ;   No.  3 , 3 1 8 , 8 1 7 ;  

and   No.  3 , 3 2 9 , 6 1 5 ;   in  German   P a t e n t s   No.  1 , 1 9 1 , 5 0 9   and  N o .  

1 , 2 7 7 , 4 9 6 ;   and  in   F r e n c h   P a t e n t   No.  1 , 4 2 0 , 7 9 5   and  No.  1 , 5 9 6 , 3 1 6 .  

D i s c l o s u r e s   of  t a b l e t s   a l l e g e d   to  be  p a r t i c u l a r l y   s u i t -  

a b l e   f o r   d i s h w a s h i n g   m a c h i n e s   a r e   m e n t i o n e d  i n   U . S .  P a t e n t   N o .  

3 , 4 5 0 , 4 9 4   and  U .S .   P a t e n t   No.  3 , 6 7 4 , 7 0 0 ,   b u t   t h e s e   t a b l e t s  

h a v e   r e l a t i v e l y   low  b u l k   d e n s i t y   and   i t   i s   c l e a r   t h a t   t h e y  

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

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

I t   i s   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   to   p r o v i d e   d e t e r -  

g e n t   t a b l e t s   t h a t   h a v e   a  r e l a t i v e l y   h i g h   d e n s i t y .  



I t   is   a  f u r t h e r   o b j e c t   o f   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   d e t e r g e n t   t a b l e t s   t h a t   p r o v i d e   e f f e c t i v e  c l e a n i n g  

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

an  ADW  m a c h i n e .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   is   p r o v i d e d   a  

d e t e r g e n t   t a b l e t   h a v i n g   a  d e n s i t y   of  a t   l e a s t   1.4  g . / c c .   a n d  

an  a l k a l i n i t y   e q u i v a l e n t   to   a t   l e a s t   3  g.  of  s o d i u m   h y d r o x i d e  

p e r   100  g.  of  t h e   t a b l e t   c o m p o s i t i o n   and  c o m p r i s i n g   a  b u i l d e r  

s a l t .  

In  t h e   c o n t e x t   of  t h e   p r e s e n t   i n v e n t i o n ,  t h e   t e r m   " d e t e r -  

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

m a t e r i a l .   T a b l e t s   w h i c h   e x e r t   t h e i r   c l e a n i n g   power   s o l e l y  

by  t h e   p r e s e n c e   of  i n o r g a n i c   s a l t s   ( s u c h   as  p h o s p h a t e   a n d  

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

In  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   t h e  a l k a l i n i t y  

of   t h e   t a b l e t   i s   e q u i v a l e n t   to   a t   l e a s t   10  g.  of  NaOH  p e r   1 0 0  

g . ,   more   p r e f e r a b l y   a t   l e a s t   25  g . / 1 0 0  g .   A l s o   in  p r e f e r r e d  

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

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

p r e f e r r e d   t a b l e t ,   t h e   b u i l d e r   s a l t   makes   up  a t   l e a s t   55%  o f  

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

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

s i l i c a t e : p h o s p h a t e   r a t i o   of   a t   l e a s t   1 .  

In  s t i l l   more   p r e f e r r e d   e m b o d i m e n t s   of   t h e   i n v e n t i o n ,  

more   t h a n   80%  of  t h e   c o m p o s i t i o n   i s   f o r m e d   by  t h e   s i l i c a t e /  

p h o s p h a t e   m i x t u r e   and  t h e   s i l i c a t e : p h o s p h a t e   r a t i o   i s   p r e f -  

e r a b l y   f rom  2 : 1   to   4 : 1 .   I t   is   a l s o   p r e f e r r e d   t h a t   t h e   d e n s i t y  

i s  a t   l e a s t   1 . 5 ,   more   p r e f e r a b l y   f rom  1..5  to   1 .8  g . / c c .  

T a b l e t s ' o f   t h e   p r e s e n t   i n v e n t i o n   a r e   p r e f e r a b l y   c o m -  

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

t a b l e t s   h a v e   t h e . a d v a n t a g e   of   b e i n g   p a r t i c u l a r l y   e a s i l y   d i s -  

s o l v e d .   H o w e v e r ,   up  to   10%  of   a  s u r f a c t a n t ,   n o r m a l l y   a  

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

T a b l e t s   of  t h e   p r e s e n t   i n v e n t i o n   h a v e ,   as  an  e s s e n t i a l  

p h y s i c a l   p r o p e r t y , ' a n   a l k a l i n i t y   e q u i v a l e n t   to  a t   l e a s t   3  g .  

of  NaOH  p e r   100  g.  of   t h e   c o m p o s i t i o n .   An  a l k a l i n i t y   e q u i v a -  

l e n t   to  3  g:  of  NaOH.  per   100  g.  means   t h a t   when  t a b l e t s  

w e i g h i n g   100  g.  a r e   d i s s o l v e d   in   a  c e r t a i n   a m o u n t . o f   w a t e r ,  



t h e   same  a m o u n t   of  N . h y d r o c h l o r i c   a c i d   i s   r e q u i r e d   to  r e d u c e  

t h e   s o l u t i o n   pH  to  pH  9 . 0   as  i f  3   g.  of  s o d i u m   h y d r o x i d e   h a d  

b e e n   d i s s o l v e d   i n   t h e   same  a m o u n t   of  w a t e r .   T h i s   a l k a l i n i t y  

c a n   be  p r o v i d e d   in  any  way,   b u t   a t   l e a s t   p a r t   of  t h e   a l k a l i n i t y  

i s   n o r m a l l y   p r o v i d e d   by  one   or   more   a l k a l i n e   b u i l d e r   s a l t s ,  

p r e f e r a b l y   w a t e r - s o l u b l e   b u i l d e r   s a l t s .   I t   i s   no t   h o w e v e r  

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

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

a l k a l i n i t y .   The  t e r m   " b u i t d e r   s a l t "   i s   i n t e n d e d   to   mean  a l l  

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

e i t h e r   by  i o n   e x c h a n g e ,   c o m p l e x a t i o n ,   s e q u e s t r a t i o n   o r - p r e c i -  

p i t a t i o n .  

P r e f e r r e d   a b o v e   a l l   o t h e r   b u i l d e r   s a l t s   f o r   t h e   p u r p o s e  

of   p r o v i d i n g  a l k a l i n i t y   a r e   w a t e r - s o l u b l e   s i l i c a t e   s a l t s .  

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

g e n e r a l   f o r m u l a   n S i O 2 . M 2 O   w h e r e   n  i s   f r o m   0 . 5   to  4 . 0   and  M 

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

an  a l k a l i   m e t a l   s u c h   as  s o i d u m   or  p o t a s s i u m .   Such  s i l i c a t e s  

can   c o n t a i n   up  to   50%  by  w e i g h t   of   w a t e r   in   t h e   f o rm  of   w a t e r  

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

s o d i u m   s e s q u i s i l i c a t e .   S o d i u m   o r t h o s i l i c a t e   may  be  u s e d   w h e r e  

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

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

( i n c l u s i v e   of  a n y  w a t e r   of   h y d r a t i o n )   m a k e s   up  f rom  50%  t o  

90%  of   t h e   t a b l e t ,   p r e f e r a b l y   f r o m   60%  to   80%. 

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

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

as  t h e   s o l e   b u i l d e r   s a l t ) ,   i s   a  w a t e r - s o l u b l e   p h o s p h a t e .   A n y  

w a t e r - s o l u b l e   p h o s p h a t e   s a l t   can   be  e m p l o y e d   in  t h e   p r e s e n t  

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

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

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

s o d i u m   t r i p o l y p h o s p h a t e .   The  p h o s p h a t e   s a l t   can  be  in   a t  

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

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

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

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

of   any  h y d r a t e d   w a t e r )   m a k e s   up  f rom  10%  to  40%.  p r e f e r a b l y  

f r o m   20%  to  30%  of  t h e   t a b l e t .   I t   i s   p a r t i c u l a r l y   p r e f e r r e d  



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 t   l e a s t   70%,  p r e f e r a b l y   a t  

l e a s t   80%,  of  a  m i x t u r e   of   a  s i l i c a t e   and  p h o s p h a t e   s a l t   i n  

a  r a t i o   of   f rom  2 :1   to  4 : 1 .   Such   c o m p o s i t i o n s   h a v e   p a r t i -  

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

as  e x p l a i n e d   l a t e r , ' w h e n   s u c h   t a b l e t s   a r e   f r e e   of  s u r f a c t a n t .  

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

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

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

t h e s e   i n t o   a  t a b l e t   h a v i n g   a  d e n s i t y   o f  a t   l e a s t   1 . 4   g . / c c .  

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

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

e r a b l y ,   t h e   d e n s i t y   i s   f r o m   1 .5   to  1 .8   g . / c c .   I t  h a s  b e e n  

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

t h a n   p h o s p h a t e   a r e   p a r t i c u l a r l y   u s e f u l   as  t h e s e   can   be  c o m -  

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

s p e e d   of  d i s s o l v i n g .  

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

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

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

b o n a t e s   and  b o r a t e s .  

W a t e r - s o l u b l e   o r g a n i c   b u i l d e r   c o m p o n e n t s   may  a l s o   b e  

e m p l o y e d .   E x a m p l e 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 c y   b u i l d e r  

s a l t s   a r e :   (1)  w a t e r - s o l u b l e   amino   p o l y a c e t a t e s ,   e . g . ,   s o d i u m  

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

a c e t a t e s ,   and   N - ( 2  h y d r o x y e t h y l )   n i t r i l o d i a c e t a t e s ;   (2)  w a t e r -  

s o l u b l e   s a l t s   of  p h y t i c   a c i d ,   e . g . ,   s o d i u m   and  p o t a s s i u m  

p h y t a t e s -   and  (3)  w a t e r - s o l u b l e   p o l y b h o s p h o n a t e s ,   i n c l u d i n g  

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

m e t h y l e n e d i p h o s p h o n 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 m e t h y l  

p h o s p h o n i c   a c i d   and  t h e   l i k e .  

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

t h e   p o l y c a r b o x y l a t e   m a t e r i a l s   d e s c r i b e d   in  U.S.   P a t e n t   N o .  

2 , 2 6 4 , 1 0 3 ,   i n c l u d i n g   t h e   w a t e r - s o l u b l e   a l k a l i   m e t a l   s a l t s   o f  

m e l l i t i c   a c i d .   The  w a t e r - s o l u b l e   s l a t s  o f   p o l y c a r b o x y l a t e  

p o l y m e r s   and  c o p o l y m e r s   s u c h   as  a r e   d e s c r i b e d   in  U .S .   P a t e n t  

N o .  3 , 3 0 8 , 0 6 7 ,   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 ,   a r e   a l s o  

s u i t a b l e   h e r e i n .  

I t   i s  t o   be  u n d e r s t o o d   t h a t   w h i l e   t h e   a l k a l i   m e t a l   s a l t s  

of  t h e   f o r e g o i n g   i n o r g a n i c   and  o r g a n i c   p o l y v a l e n t   a n i o n i c  



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

s t a n d p o i n t ,   t h e   a m m o n i u m ,   a l k a n o l a m m o n i u m   ( e . g . ,   t r i e t h a n o l -  

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

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

can  a l s o   be  u s e d .  

A  f u r t h e r   c l a s s   of   b u i l d e r   s a l t s   u s e f u l   h e r e i n   i s   t h e  

w a t e r - s o l u b l e   s i l i c a t e   t y p e   w h i c h   f u n c t i o n s   by  c a t i o n   e x c h a n g e  

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

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

l a t i o n   N a z ( A l O 2 ) z ( S i O 2 ) y · x H 2 O   w h e r e i n   z  and  y  a r e   i n t e g e r s   o f  

a t   l e a s t   6,  t h e   m o l a r   r a t i o   o f   z  to  y  i s   in  t h e   r a n g e   f rom  1 . 0  

to   a b o u t   0 . 5   and  x  i s   an  i n t e g e r   of  f rom  a b o u t   15  to  a b o u t  

264 .   C o m p o s i t i o n s   i n c o r p o r a t i n g   b u i l d e r   s a l t s   of  t h i s   t y p e  
f o r m   t h e   s u b j e c t   of  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 , 4 2 9 , 1 4 3  

p u b l i s h e d   M a r c h   24,  1 9 7 6 ,   Ge rman   O f f e n l e g u n g s s c h r i f t . N o .  

2 , 4 3 3 , 4 8 5   p u b l i s h e d   F e b r u a r y   6,  1 9 7 5 ,   and  O f f e n l e g u n g s s c h r i f t  

No.  2 , 5 2 5 , 7 7 8   p u b l i s h e d   J a n u a r y   2,  1 9 7 6 ,   t h e   d i s c l o s u r e s   o f  

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 .  

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

and  h a v e   t h e   a d v a n t a g e   of   d i s s o l v i n g   e s p e c i a l l y   q u i c k l y ,   i t  

i s   s o m e t i m e s   d e s i r a b l e ,   in   o r d e r   to   i m p r o v e   e n d - r e s u l t  p e r -  

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

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

t h a n   10%)  of  a n i o n i c   s u r f a c t a n t ,   s h o u l d   be  a v o i d e d   in   t h e  

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   b e c a u s e   s u c h   t a b l e t s   c a n n o t  

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

a c c e p t a b l e   d i s s o l v i n g   s p e e d .  

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

t h e r e f o r e   c o n t a i n   up  t o   10%,  p r e f e r a b l y   l e s s   t h a n   5%,  and  m o r e  

p r e f e r a b l y   0.1%  to  2%  of   a  n o n i o n i c   s u r f a c t a n t   a n d ,   n o r m a l l y ,  

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

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

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

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

C8-C22  n o r m a l   f a t t y   a l c o h o l - e t h y l e n e   o x i d e   c o n d e n s a t e s ,   i . e . ,  

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

f r o m   8  to  22  c a r b o n   a t o m s   w i t h   f rom  2  to   20  m o l e s   of  e t h y l e n e  

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

t h e   f o r m u l a   H O ( C 2 H 4 O ) x ( C 3 H 6 O ) y ( C 2 H 4 O ) x 1 , H   w h e r e   y  e q u a l s   a t  



l e a s t   15  and  (C2H4O)x+x1,  e q u a l s   20-90%  of  t h e . t o t a l   w e i g h t  
of  t h e   c o m p o u n d ;   a l k y l   p o l y o x y p r o n y l e n e p o l y o x y e t h y l e n e  c o n -  
d e n s a t e s   h a v i n g   t h e   f o r m u l a   RO-(C3H6O)x ( C 2 H 4 O ) y H   where   R.  i s  

a  C1-C15  a l k y l   g r o u p   and  x  and  y  e a c h   r e p r e s e n t   an  i n t e g e r   o f  

f rom  2  to  98;  p o l y o x y a l k y l e n e   g l y c o l s   h a v i n g   a  p l u r a l i t y   o f  

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

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

c a l s   a n d  t h e   h y d r o p h o b i c   c h a i n s   c o n s i s t i n g   o f   l i n k e d   o x y p r o p y -  
l e n e i r a d i c a l s ,   s a i d   p r o d u c t   h a v i n g   t h r e e   h y d r o p h o b i c   c h a i n s ,  
l i n k e d   by  two  h y d r o p h i l i c   c h a i n s   to   t h e   c e n t r a l   h y d r o p h o b i c  

c h a i n   c o n s t i t u t i n g   30%  to  34%  by  w e i g h t   of  t h e   p r o d u c t ,   t h e  

t e r m i n a l   h y d r o p h o b i c   c h a i n s   t o g e t h e r   c o n s t i t u t i n g   31%  to  39% 

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

t o g e t h e r   c o n s t i t u t i n g   31%  to  3 5 %  b y   w e i g h t   of  t h e   p r o d u c t ,   t h e  

i n t r i n s i c   v i s c o s i t y   of  t h e   p r o d u c t   b e i n g   f rom  0 . 0 6   to  0 . 0 9  

and  t h e   m o l e c u l a r   w e i g h t   b e i n g   f r o m   a b o u t   3 , 0 0 0   to  5 , 0 0 0   ( a l l  

as  d e s c r i b e d   in   U.S .   P a t e n t   No.  3 , 0 4 8 , 5 4 8 ) ;   b u t y l e n e   o x i d e  

c a p p e d   a l c o h o l   e t h o x y l a t e s   h a v i n g   t h e   f o r m u l a   R ( O C 2 H 4 ) y ( O C 4 H 9 ) x  
OH  w h e r e   R , i s   a  C8-C18  a l k y l   g r o u p   and  y  i s   an  i n t e g e r   f r o m  

a b o u t   3 .5   to   1 0  a n d   x  i s   an  i n t e g e r   f rom  a b o u t   0 .5   to  1 . 5 ;  

b e n z y l   e t h e r s   of  p o l y o x y e t h y l e n 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  

h a v i n g   t h e   f o r m u l a .  

w h e r e   R  i s   a  C6-C20   a l k y l   g r o u p   and  x  is   an  i n t e g e r   of  f r o m  

5  to  4 0 ;  a n d   a l k y l   p h e n o x y   p o l y o x y e t h y l e n e   e t h a n o l s   h a v i n g  

t h e   f o r m u l a  

w h e r e   R  i s   a  C8-C20   a l k y l   g r o u p   and  x  i s   a n  i n t e g e r   of  f r o m  

3  to   20.  A l s o   u s e f u l   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 e   p o l y -  

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

1 , 0 0 0   to  1 0 , 0 0 0 ,   e s p e c i a l l y   a b o u t   6 , 0 0 0 ,  a n d   t h e s e   m a t e r i a l s  

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

of   t h e   p r e s e n t   i n v e n t i o n .   O t h e r   n o n i o n i c   d e t e r g e n t s   a r e  

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

s i t i o n s   a n d ' i t   is   n o t   i n t e n d e d   to   e x c l u d e   any  d e t e r g e n t  

p o s s e s s i n g   t h e   d e s i r e d   a t t r i b u t e s .  



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

f r o m   2  to  15  m o l e s   of  e t h y l e n e   o x i d e   w i t h   one  mole   of  a  C8-C20 
a l i p h a t i c   a l c o h o l .   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 s   a r e  

t h o s e   b a s e d   on  e t h y l e n e   o x i d e   c o n d e n s a t e s   w i t h   p r i m a r y   a l i p h a t i c  
a l c o h o l s   made  by  t h e   " o x o "   p r o c e s s .   T h e s e   a l c o h o l s   a r e   p r e -  

d o m i n a n t l y   s t r a i g h t - c h a i n   a l i p h a t i c   a l c o h o l s   w i t h   up  to  a b o u t  

25%  of   s h o r t - c h a i n   b r a n c h i n g   a t   t h e   a - p o s i t i o n .   A  s u i t a b l e  

r a n g e   of   a l c o h o l   e t h o x y l a t e s - i s   made  by  t h e   S h e l l   C h e m i c a l  

Company   and  i s   s o l d   u n d e r   t h e  t r a d e   name  "DOBANOL".  A  p a r t i -  

c u l a r l y   p r e f e r r e d   m a t e r i a l   of   t h i s   t y p e   i s   DOBANOL  4 5 - 4  w h i c h  

i s   t h e   r e a c t i o n   p r o d u c t   o f  4   m o l e s   of   e t h y l e n e   o x i d e   w i t h   1 

m o l e   of   a  C 1 4 - C 1 5   o x o - a l c o h o l .   A n o t h e r   p r e f e r r e d   c o m m e r c i a l l y  

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

r e l a t i v e l y   h i g h l y   b r a n c h e d   a l c o h o l s ,   c o n t a i n i n g   up  to  60%  o f  

C1-C6  b r a n c h i n g   a t   t h e   2 - p o s i t i o n .   T h e s e   a l c o h o l s   a r e   s o l d  

u n d e r   t h e   t r a d e   name  "LIAL"  by  L i q u i c h i m i c a   I t a l i a n a .   A 

p r e f e r r e d   m a t e r i a l   i s   LIAL  1 2 5 - 4 ,   t h e   c o n d e n s a t i o n   p r o d u c t   o f  

4  m o l e s   of  e t h y l e n e   o x i d e   w i t h   a  C 1 2 - C 1 5   a l c o h o l .   A n o t h e r  

u s e f u l   r a n g e   of  e t h o x y l a t e d   a l c o h o l s   is   t h e   "TERGITOL"  r a n g e ,  
t h e s e   c o n s i s t i n g   of   e t h o x y l a t e s   of   s e c o n d a r y   a l c o h o l s .   A 

p r e f e r r e d   m a t e r i a l   i s   TERGITOL  1 5 - S - 3 .  

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

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

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

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

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

t h e   t a b l e t .  

T h i s   can   be  a c h i e v e d   i n  v a r i o u s   w a y s ,   d e p e n d i n g   on  w h e t h e r  

t h e   s u r f a c t a n t   i s   a  s o l i d   or  a  l i q u i d .   A  s o l i d   s u r f a c t a n t   i s  

d e f i n e d   as  h a v i n g   a  m e l t i n g   p o i n t   a b o v e   20°C ,   a  l i q u i d   s u r -  

f a c t a n t   h a v i n g   a  m e l t i n g   p o i n t   of  20°C  o r  l e s s .   P r e f e r r e d  

s o l i d   s u r f a c t a n t s   h a v e   a  m e l t i n g   p o i n t   h i g h e r   t h a n   2 5 ° C .  

Where   t h e   s u r f a c t a n t   to   be  e m p l o y e d   i s   a  s o l i d   s u r -  

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

f o r m .   T h i s   can   be  d o n e   in   any  of   n u m e r o u s   w a y s .   Among  t h e  

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

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

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

c an   be  s p r a y - c o o l e d   to  g i v e   s u r f a c t a n t   p a r t i c l e s .   T h e  



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

p a r t i c l e s   o f ,   f o r   e x a m p l e ,   s o d i u m   m e t a s i l i c 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 ,   t h e   m i x t u r e  b e i n g   t h e n   c o m p r e s s e d   t o g e t h e r .  
In  t h i s   way,   t h e   s u r f a c t a n t   i s   l o c a t e d   in  d i s c r e t e   a r e a s  
w h i c h   a r e   d i s t r i b u t e d   h o m o g e n e o u s l y   t h r o u g h o u t   t h e   t a b l e t .  

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

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

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

a b o v e   d e f i n i t i o n .   T h u s ,   m i x t u r e s   of  s o l i d   and  l i q u i d   s u r -  
f a c t a n t s   c a n ,   when  c o - m e l t e d ,   f o r m   a  s o l i d   m i x t u r e .   An 

e x a m p l e   i s  a   5 0 / 5 0   m i x t u r e   of   p o l y e t h y l e n e   g l y c o l   6000  a n d  

D o b a n o l   4 5 - E - 4   (an  a v e r a g e   t e t r a - e t h o x y l a t e   o f  a   C 1 4 - C 1 5  
a l c o h o l ) .  

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

in  c h a r a c t e r   and  w i t h   t h e s e   m a t e r i a l s   i t   is   d e s i r a b l e   to  s p r a y  

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

m a k i n g   up  t h e   s o l i d   c o m p o s i t i o n   to   be  c o m p r e s s e d .   In  t h i s  

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

of  t h e   p a r t i c l e s   m a k i n g   up  t h e   t a b l e t   and  is  t h e r e b y   l o c a t e d  

in  d i s c r e t e   a r e a s .   For   e x a m p l e ,   i f   a  t a b l e t   c o m p r i s e s   a b o u t  

70%  s o d i u m   m e t a s i l i c a t e   and  a b o u t   30%  s o d i u m   t r i p o l y p h o s p h a t e ,  

t h e   s u r f a c t a n t   c o u l d   be  s p r a y e d   o n t o   t h e   p h o s p h a t e   or  o n t o  

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

p o r t i o n   of  t h e   p h o s p h a t e   or   s i l i c a t e .   N o n i o n i c   s u r f a c t a n t  

l o a d i n g s   o f  u p   to  a b o u t   15%  (by  w e i g h t   of  t h e   p a r t i c l e )   a r e  

p o s s i b l e   w i t h   s o d i u m   m e t a s i l i c a t e   and  up  to  a b o u t   1 0 %  w i t h  

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

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

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

p a r i t c l e   w o u l d   t h e n   be  m i x e d   in   t h e   n o r m a l   way  w i t h   t h e   o t h e r  

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

c a r b o n a t e ,   c a n  b e   e f f e c t i v e   c a r r i e r s .  

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

i s   i n c o r p o r a t e d   i n t o   f rom  5%  to  30%,  p r e f e r a b l y   f rom  10%  t o  

2 0 %  o f   t h e   p a r t i c l e s   m a k i n g   up  t h e   d r y   m i x t u r e   to  be  c o m -  

p r e s s e d .  

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

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

t a b l e t   w i t h   a  s u r f a c t a n t - c o n t a i n i n g   m a t e r i a l   in   m o l t e n   f o r m .  



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

_ f a c t a n t   i s   c o m p l e t e l y   i s o l a t e d   f rom  t h e   b u l k   of   t h e   t a b l e t  

and  can  t h e r e f o r e   n o t   a f f e c t   i t s   h a r d n e s s   and   s t r e n g t h .   When  

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

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

1 0 , 8 0 0  ( m a r k e t e d   by  B A S F ) .  

A n o t h e r   i n g r e d i e n t   t h a t   is   p r e f e r a b l y   i n c l u d e d   in  s u c h  

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

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

O c c a s i o n a l l y ,   s u c h   c o a t e d   t a b l e t s   t e n d   t o - b e c o m e   s o m e -  

w h a t   s t i c k y ,   e s p e c i a l l y   when  h a n d l e d .   To  m i n i m i s e   t h i s ,  a  

s m a l l   q u a n t i t y   of  an  a b s o r b e n t   s o l i d   can  be  i n c l u d e d   in  t h e -  

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

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

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

D G - 1 2 .  

D e t e r g e n t   t a b l e t s   of   t h e   p r e s e n t   i n v e n t i o n   a l s o   p r e f e r -  

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

T h i s   c o m p o n e n t   i s   i n c l u d e d  i n   t h e   c o m p o s i t i o n   a t   a  l e v e l  

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

t e n t   of  f r o m   0.2%  to  10%,  p r e f e r a b l y   0.5%  to  5%.  As  u s e d  

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

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

c h l o r i n e   in   t e r m s   of   o x i d i z i n g   p o w e r .   " A c t i v e   c h l o r i n e "   i s  

o f t e n   u s e d   i n s t e a d   of   " a v a i l a b l e   c h l o r i n e " .   The  same  t y p e  

of  c h l o r i n e   i s   d e s i g n a t e d   by  t h e  t w o   t e r m s ,   b u t   when  e x p r e s s e d  

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

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

c o n t e n t   i s   t w i c e   t h a t   f o r   a c t i v e   c h l o r i n e .   A v a i l a b l e  

c h l o r i n e   c o n t e n t s   b e l o w   0.2%  f a i l   to   g i v e   p r o p e r   c l e a n i n g  

p e r f o r m a n c e ,   w h i l e   a m o u n t s   in  e x c e s s   of  10%  do  n o t   r e s u l t   i n  

any  a d d e d   c l e a n i n g   a b i l i t y .   Any  of   many  known  c h l o r i n e  

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

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

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

s t i t u t e d   i s o c y a n u r i c   a c i d ,   1 , 3 - d i c h l o r o - 5 , 5 - d i m e t h y l h y d a n t o i n ,  

N , N ' - d i c h l o r o b e n z o y l e n e   u r e a ,   p a r a t o l u e n e   s u l p h o d i c h l o r o a m i d e - ,  

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

N , N ' - d i c h l o r o a z o d i c a r b o n a m i d e ,   N - c h l o r o a c e t y l   u r e   N , N ' - d i c h -  



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

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

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

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

C o m p o s i t i o n s   o f  t h e   i n v e n t i o n   can  a l s o   a d v a n t a g e o u s l y  

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

n a t e   i s   one  u s e f u l   m a t e r i a l ,   p r e f e r a b l y   e m p l o y e d   i n ' a n   a m o u n t  

f rom  0 .03%  to  4%,  e s p e c i a l l y  0 . 0 4 %   to  1%.  A n o t h e r   u s e f u l  

a g e n t   i s   a  b i s m u t h - c o n t a i n i n g   s a l t ,  e s p e c i a l l y   f rom  0 . 0 5 %  

to  4%  of  b i s m u t h   c i t r a t e ,   as  d e s c r i b e d   in  our   c o - p e n d i n g  

B r i t i s h   P a t e n t   A p p l i c a t i o n   No.  4 4 8 6 5 / 7 6   (P.&  G  Case   C M - 2 0 ) ,  

t h e   d i s c l o s u r e   of  w h i c h  i s   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 .  

C e r t a i n   of   t h e   p r e f e r r e d   s u r f a c t a n t s   of  t h e   p r e s e n t  
i n v e n t i o n   t e n d   to   o v e r - s u d s   in   u s e   and  t h e r e f o r e   p r e f e r r e d  

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

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

of  f rom  0 .001%  to  a b o u t   6 % ,  p r e f e r a b l l y   0.05%  to  3%.  T h e  

s u d s   s u p p r e s s i n g   ( r e g u l a t i n g )   a g e n t s   known  to  be  s u i t a b l e   a s  

s u d s   s u p p r e s s i n g   a g e n t s   in  t h e   d e t e r g e n t   c o n t e x t   can  be  u s e d  

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

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

w h i c h   can   be  d e s c r i b e d   as  a  s i l o x a n e   h a v i n g   t h e   f o r m u l a  

w h e r e i n   x  i s  f r o m   a b o u t   20  to   a b o u t   2 , 0 0 0 ,   and  R  a n d   R'  a r e  

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

b u t y l   a n d  p h e n y l . .   The  p o l y d i m e t h y l   s i l o x a n e s   (R  and  R'  a r e  

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

a b o u t   200  to   a b o u t   2 0 0 , 0 0 0   and  h i g h e r ,   a r e   a l l   u s e f u l   as  s u d s  

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

c o m m e r i c a l l y   a v a i l a b l e   f rom  Dow  C o r n i n g   C o r p o r a t i o n .   T h e  

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

e m u l s i f i e d   f o rm  and  s u i t a b l e   e m u l s i o n 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   f rom  Dow  C o r n i n g   C o r p o r a t i o n ,   s o l d   u n d e r   t h e  . t r a d e   n a m e s  



DB-31  and  D C - 5 4 4 .  

O t h e r   u s e f u l   s u d s   s u p p r e s s i n g   a g e n t s   i n c l u d e   a l k y l  
p h o s p h a t e   e s t e r s   s u c h   as  m o n o s t e a r y l   p h o s p h a t e   and  m i c r o -  

c r y s t a l l i n e   w a x e s   h a v i n g   a  m e l t i n g   p o i n t   of  f r o m   6 5 ° C  t o  

100°C  and  a  m o l e c u l a r   w e i g h t   of  f rom  400  to   1 , 0 0 0 .  

N e u t r a l   f i l l e r s   s u c h   as  s o d i u m   s u l p h a t e   and  s o d i u m  

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

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

c o m p o n e n t s   a r e   e n z y m e s ,   e s p e c i a l l y , p r o t e a s e s   and   a m y l a s e s ,  

( w h i c h   a r e   u s e f u l   in   t h e   a b s e n c e   of  c h l o r i n e   b l e a c h ) ,   t a r n i s h  

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

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

T a b l e 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   p r e p a r e d   s i m p l y   b y  

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

m i x t u r e  i n   a  c o n v e n t i o n a l   t a b l e t   p r e s s   as  u s e d ,   f o r   e x a m p l e ,  
in   t h e   p h a r m a c e u t i c a l   i n d u s t r y .   Any  l i q u i d   i n g r e d i e n t s ,   f o r  

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

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

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

a r e   u s e d   in   g r a n u l a r   f o r m .   E m p l o y i n g   a  g r a n u l a r   f o rm  of  s i l i -  

c a t e   and  p h o s p h a t e   l e a d s   to   a  more   r e a d i l y   s o l u b l e   t a b l e t .  

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

p r e f e r a b l y   be  f r o m   a b o u t   0 . 8   to  1 . 1   g . / c c .  

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

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

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

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

d e s c r i b e d   in   U.K.  P a t e n t   No.  1 , 3 1 9 , 8 8 3 )   w i t h   s u f f i c i e n t   w a t e r  

to   g i v e   a  s o d i u m   t r i p o l y p h o s p h a t e   w i t h   a b o u t   14%  w a t e r   o f  

h y d r a t i o n .   T h i s   m a t e r i a l   has   a  b u l k   d e n s i t y   of  a b o u t   0 . 8   g . / c c .  

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

C o m m e r c i a l l y   a v a i l a b l e   g r a n u l a r   m a t e r i a l s   a r e   a v a i l a b l e   a t   a  

b u l k   d n e s i t y   of  0 . 7 6   g . / c c   and  16%  w a t e r   of  c r y s t a l l i z a t i o n )  

and  of  1 .3   g . / c c .   (1%  w a t e r   of  h y d r a t i o n ) .  

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

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

f a r   h i g h e r   t h a n   a r e   c o n v e n t i o n a l   in   d e t e r g e n t   t a b l e t   m a k i n g .  

For  e x a m p l e ,   U.S .   P a t e n t   No.  3 , 6 7 4 , 7 0 0   i n d i c a t e s   t h a t   s u i t -  -  

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



0 .7   to  5 .6  k g / s q . c m . ,   r e s u l t i n g   in  t a b l e t s   h a v i n g   a ' d e n s i t y  
of  f rom  0 .3   to   1 . 2 8   g . / c c .   By  c o n t r a s t   w i t h   t h i s ,   t h e   p r o c e s s  
of  t h e   p r e s e n t   i n v e n t i o n   u t i l i z e s   p r e s s u r e s , o f   f rom  200  t o  

3 , 0 0 0  k g / s q . c m . ,   p r e f e r a b l y   3 0 0 - 1 , 5 0 0   k g . / s q . c m . ,   g i v i n g  
t a b l e t s   h a v i n g   a  d e n s i t y   of  a t   l e a s t   1 .4   g . / c c .   and  n o r m a l l y  
f rom  1 .5   to  1 .8   g . / c c .   A  p r e f e r r e d   p r e s s u r e   f o r   t h e   t a b l e t  

p r e s s   i s   f rom  a b o u t   300  to   1 , 2 0 0   k g / s q . c m .  
T a b l e t s   p r o d u c e d   a c c o r d i n g   to   t h e   a b o v e   p r o c e s s   have   t h e  

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

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

v e r y   h a r d - s o   t h a t   t h e y   can   be  h a n d l e d   w i t h o u t   f e a r   of  b r e a k -  

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

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

by  a  c h i l d   who,   i n a d v e r t e n t l y ,   i s   p e r m i t t e d   to  h a n d l e   t h e  

t a b l e t .  

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

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

can  be  o v e r c o m e ,   f o r   e x a m p l e ,   by  i n c o r p o r a t i n g   of  any  of  t h e  

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

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

I n c o r p o r a t i o n   of  a  s u r r a c t a n t   can  a l s o   be  h e l p f u l   as  can  t h e  

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

m o u l d .   C o m m e r c i a l l y   a v a i l a b l e  t a b l e t i n g   m a c h i n e s ' c a n   h a v e  

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

O t h e r   c o n v e n t i o n a l   t a b l e t - m a k i n g   a i d s   c a n  b e   i n c l u d e d .  

T h e s e   i n c l u d e   g l i d a n t s   and  l u b r i c a n t s   s u c h   as  GLEITOL 

( R e g i s t e r e d   T r a d e   M a r k ) ,   i n s o l u b l e   s t e a r a t e   s a l t s ,   f a t t y   a c i d s ,  

f a t t y   a l c o h o l s ,   s t a r c h ,   p o l y e t h y l e n e   g l y c o l   ( m . w t . ' 6 0 0 0 )   a n d  

A E R O S I L  ( R e g i s t e r e d   T r a d e   M a r k ) .  

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

d i s s o l v i n g   s p e e d s .   E x a m p l e s   of   s u c h   m a t e r i a l s   a r e   f o r m a l -  

d e h y d e - c a s e i n   ( s o l d   u n d e r   t h e   t r a d e   name  ESMA  S P R E N G ) ,  

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

Veegum  c l a y s ,   s u g a r s ,   g e l a t i n   and  z e o l i t e s .  

The  t a b l e t s   can   be  made  in  any  d e s i r e d   s h a p e ,  f o r  

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

e q u i l a t e r a l   t r i a n g u l a r   p r i s m .   A  t a b l e t   o f  t h i s   s h a p e   a n d  

h a v i n g   a  s i z e   of  a b o u t   3 .3   cm  ( t r i a n g l e  s i d e )  b y   1 .7   cm 

( t h i c k n e s s ) ,   w i t h   a  d e n s i t y   of  f r o m  a b o u t   1 .5   to  1 .8   g . / c c ,  



w e i g h s   a b o u t   1 8 - 2 5   g . ,   so  t h a t   two  of  t h e s e   t a b l e t s   p r o v i d e  

s u f f i c i e n t   m a t e r i a l   f o r   one   work   l o a d .   I t   has   b e e n   e s t a -  

b l i s h e d   t h a t   two  t a b l e t s   of  t h i s   s h a p e   and  s i z e   can   b e  d i s -  

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

m a c h i n e s .  

T a b l e t s   of   a b o u t   t h e   a b o v e   s h a p e   and  d i m e n s i o n   h a v e   t h e  

a d d i t i o n a l   a d v a n t a g e   t h a t   n o t   o n l y   can   t h e y   be  a c c o m m o d a t e d  

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

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

who  may,   i n a d v e r t e n t l y ,   be  in   c o n t a c t   w i t h   t h e m .  

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

p r e p a r e d   as  a b o v e   i s   p r o v i d e d   w i t h   an  o u t e r   c o a t i n g .   T h i s .  

c o a t i n g   e n h a n c e s   t h e  e x t e r n a l  a p p e a r a n c e   and  f e e l   of   t h e  

t a b l e t   a n d ,   a d d i t i o n a l l y ,   m i n i m i z e s   t h e   p o s s i b i l i t y   o f  

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

t h e   t a b l e t   comes   i n t o   d i r e c t   c o n t a c t   w i t h   t h e   r e l a t i v e l y  

a l k a l i n e   c o r e .   A  w i d e   r a n g e   of  w a t e r - s o l u b l e   c o a t i n g  

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

s i l i c a t e   s o l u t i o n   ( s o d i u m   s i l i c a t e   w i t h  S i O 2 : N a 2 O   r a t i o   o f  

2 . 0  :   3 . 2 ) ;   g e l a t i n ;   f a t t y   a c i d s ,   s u c h   as  t a l l o w   f a t t y   a c i d ;  

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

w e i g h t   of   f r o m   5 , 0 0 0   to   2 0 , 0 0 0 .   A  p a r t i c u l a r l y   p r e f e r r e d  

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

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

( s o l d   u n d e r   t h e   t r a d e   name  EUDRAGIT  S )  ,  p o l y a c r y l a t e s   ( e . g . ,  

ROHAGIT  s o l d   by  Rohm  &  H a a s ) ,   SYNTHOPLEX  ( R e g i s t e r e d   T r a d e  

M a r k ) ,   z e i n   and   s h e l l a c .  

A  w i d e   r a n g e   of   o r g a n i c   f i l m - f o r m i n g   p o l y m e r s   can   a l s o  

be  u s e d ,   f o r   e x a m p l e s   t h o s e   d e s c r i b e d   in   B r i t i s h   P a t e n t s   N o .  

9 8 9 , 6 8 3 ;   1 , 0 1 3 , 6 8 6 ;   and  1 , 0 3 1 , 8 3 1 ,   t h e   d i s c l o s u r e s   of   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 .  

The  c o a t i n g   can   be  a p p l i e d   u s i n g   any  of  t h e   w e l l - k n o w n  

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

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

e t c .  

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

t h e   c o a t i n g   to   g i v e - t h e   t a b l e t   an  a e s t h e t i c a l l y   p l e a s i n g  

a p p e a r a n c e .   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  p e r f u m e s ,  

b a c t e r i c i d e s ,   e t c .   can   be  a d d e d .  



The  i n v e n t i o n   is  i l l u s t r a t e d   by  t h e   f o l l o w i n g   e x a m p l e s .  

EXAMPLE  1 

G r a n u l a r   s o d i u m  m e t a s i l i c a t e   ( 3 4 . 0   g . ) ,   g r a n u l a r   s o d i u m  

t r i p o l y p h o s p h a t e   ( 1 2 . 0   g . ) ,   s o d i u m   a l u m i n a t e   ( 0 . 0 8   g . ) ,   b i s m u t h  

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

b l e n d e d   t o g e t h e r   in   a  m i x i n g   v e s s e l   to   fo rm  a  h o m o g e n e o u s  

p a r t i c u l a t e   m i x t u r e .   A b o u t   21  g.  of  t h i s   m i x t u r e   w e r e   i n t r o -  

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

t r i a n g l e   s i d e s   of  3 .3   cm  and  w e r e   c o m p r e s s e d   in  t h i s   m o u l d  

u n d e r   a  p r e s s u r e   of  550  k g . / s q . c m   to  g i v e   a  t a b l e t   of  a b o u t  

1 .7   cm.  t h i c k n e s s   and  a  d e n s i t y   of  a b o u t   1 . 5 5   g . / c c .  

Two  of  t h e   t a b l e t s   p r e p a r e d   as  a b o v e   can   be  d i s p e n s e d  

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

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

EXAMPLE  2 

A  t a b l e t   p r e p a r e d   as  in   E x a m p l e   1  was  c o a t e d   by  d i p p i n g  

t h e   t a b l e t   i n t o   a  30%  s o l u t i o n   in   e t h a n o l   of  p o l y e t h y l e n e  

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

The  t a b l e t ,   a f t e r   d r y i n g ,   b e c a m e   u n i f o r m l y   c o a t e d   w i t h   0 .3   g .  

of  t h e   c o a t i n g   m i x t u r e .  

The  c o a t i n g   r e d u c e d   any  t e n d e n c y   f o r   t he   t a b l e t   to  a b r a d e  

and  g a v e   a  t a b l e t   w h i c h   was  p l e a s a n t   to  h a n d l e .   The  c o a t i n g  

has   no  i n f l u e n c e   on  t h e   c l e a n i n g   p e r f o r m a n c e   of  t h e   t a b l e t .  

A l t e r n a t i v e l y ,   a  m o l t e n   m i x t u r e   of   p o l y e t h y l e n e   g l y c o l   1 0 0 0 0  

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

t a b l e t   to   f o r m   t h e   c o a t i n g .  

EXAMPLE  3 

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

in  E x a m p l e  1   b u t  w a s   c o m p r e s s e d   u n d e r   a  p r e s s u r e   of  300  k g . /  

s q . c m .   The  r e s u l t a n t   t a b l e t   had  a  d e n s i t y   of  1 .5   g . / c c . ,   g a v e  

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

i n  a n   ADW  m a c h i n e .  

EXAMPLE  4 

G r a n u l a r   s o d i u m   m e t a s i l i c a t e   ( 6 5 . 0   g . ) ,   g r a n u l a r   s o d i u m  

t r i p o l y p h o s h a t e   ( 2 8 . 5   g ) ,   s o d i u m   a l u m i n a t e   ( 1 .2   g . ) ,   and  s o d i u m  



d i c h l o r o i s o c y a n u r a t e   d i h y d r a t e   ( 1 . 5   g . )   w e r e   m i x e d   t o g e t h e r  

and  p o l y e t h y l e n e   g l y c o l   ( . 1 5   g . )   h a v i n g   a  m o l e c u l a r   w e i g h t  

of   1 , 5 0 0   ( p r e p a r e d   in   p a r t i c u l a t e   f o r m - b y   t h e   a c t i o n   of  a  

b l e n d i n g   m a c h i n e )   was  m i x e d   i n t o   t h e   g r a n u l a r   m i x .  A b o u t  

23  g.  of   t h i s   m i x t u r e   w e r e   i n t r o d u c e d   i n t o   a  m o u l d   a n d  

w e r e   c o m p r e s s e d   u n d e r   a  p r e s s u r e   of   350  k g . / s q . c m .   to   g i v e  

a  t a b l e t   of  d e n s i t y   a b o u t   1 .8   g . / c c .  

Two  t a b l e t s   p r e p a r e d   as  a b o v e ,   when  a d d e d   to   an  ADW 

m a c h i n e ,   d i s s o l v e d   r a p i d l y   a n d  g a v e   e x c e l l e n t   c l e a n i n g   p e r -  
f o r m a n c e   when  c o m p a r e d   w i t h   c o m m e r c i a l l y   a v a i l a b l e   A D W . p r o d u c t s .  

S i m i l a r   r e s u l t s   w e r e   o b t a i n e d   when  t h e   a b o v e   E x a m p l e  

was  r e p e a t e d   u s i n g   i n s t e a d   of  p o l y e t h y l e n e   g l y c o l   an  e t h o x y -  

l a t e d   d e r i v a t i v e   (25  m o l e s   o f  e t h y l e n e   o x i d e )   o f   t a l l o w  

a l c o h o l .  

EXAMPLE  5 

D o b a n o l   4 5 - E - 7 , a   h e p t a - e t h o x y l a t e   of  a  C 1 4 - C 1 5   a l c o h o l ,  

( 1 . 5   g . )   was  s p r a y e d   o n t o   g r a n u l a r   s o d i u m   m e t a s i l i c a t e   ( 1 6 . 0  

g . ) .   The  n o n i o n i c - c a r r y i n g   m e t a s i l i c a t e   was  i n t i m a t e l y   m i x e d  

w i t h   s o d i u m   t r i p o l y p h o s p h a t e   ( 2 8 . 5   g . ) ,   g r a n u l a r   s o d i u m   m e t a -  

s i l i c a t e   ( 4 9 . 0   g . )   and  s o d i u m   d i c h l o r o i s o c y a n u r a t e   ( 1 . 1   g )  

and  25  g.  of   t h e   p a r t i c u l a t e   m i x t u r e   was  c o m p r e s s e d ' u n d e r   a  

p r e s s u r e   of   600  k g . / s q . c m .   to   g i v e   t a b l e t s   (23  g . )   of  d e n s i t y  

1 .9   g . / c c .  

The  t a b l e t   d i s s o l v e d   r a p i d l y   in   t h e   wash  c y c l e   of  an  ADW 

m a c h i n e   and  g a v e   e x c e l l e n t   c l e a n i n g   p e r f o r m a n c e .  

EXAMPLE  6 

D o b a n o l   4 5 - E - 4 ,   a  t e t r a - e t h o x y l a t e   of  a  C 1 4 - C 1 5   a l c o h o l ,  

( 1 . 0   g . )   was  s p r a y e d   o n t o   g r a n u l a r   s o d i u m   t r i p o l y p h o s p h a t e  

( 2 0 . 0   g . ) .   T h i s   was  t h e n   m i x e d   t o g e t h e r   w i t h   m o r e   s o d i u m  

t r i p o l y p h o s p h a t e   ( 2 0 . 0   g . ) ,   s o d i u m   m e t a s i l i c a t e   ( 6 0 . 0   g . ) ,  

s o d i u m   d i c h l o r o i s o c y a n u r a t e   ( 1 . 5   g . )   and  m o n o s t e a r y l   a c i d  

p h o s p h a t e   ( 0 . 5   g . ) .   The  p a r t i c u l a t e   m i x t u r e   was  c o m p r e s s e d  

u n d e r   a  p r e s s u r e   of  1200   k g . / s q . c m .   to   g i v e   t a b l e t s   of  d e n -  

s i t y   2 . 0   g . / c c .  

The  t a b l e t s   e x e m p l i f i e d   i n   t h e   T a b l e s   b e l o w   can   a l l   b e  

p r e p a r e d   in   t h e   m a n n e r   d e s c r i b e d   in   E x a m p l e   1,  p r e f e r a b l y   i n  

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



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

t a b l e t   d e n s i t y   of  b e t w e e n   1 .5  and  1 . 8 .   Where   s u r f a c t a n t  

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

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

m i x t u r e   b e f o r e   c o m p r e s s i n g .  

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

A,  B,  C , . . . . . .   e t c .   h a v e   t h e   f o l l o w i n g   m e a n i n g :  

The  f o l l o w i n g   a r e   f u r t h e r   E x a m p l e s   of  t he   i n v e n t i o n .  



EXAMPLES 



EXAMPLES 





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

i s e d   in   t h a t   t h e   t a b l e t   has   a  d e n s i t y   of  a t   l e a s t   1.4  g . / c c .  
and  an  a l k a l i n i t y   e q u i v a l e n t   to  a t   l e a s t   3  g.  of  s o d i u m  

h y d r o x i d e   p e r   100  g.  of  t h e   t a b l e t .   c o m p o s i t i o n .  

2.  A  t a b l e t   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  i t  

has   a  d e n s i t y   of  f rom  1 .5   to  1 . 8 .  

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

in   t h a t   i t   has   an  a l k a l i n i t y   e q u i v a l e n t   to  a t  l e a s t   2.5  g.  o f  

s o d i u m   h y d r o x i d e   p e r   100  g .  
4.  A  t a b l e t   a c c o r d i n g   to   a n y o n e   of  C l a i m s   1  to   3,  c h a r a c t e r -  

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

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

5.  A  t a b l e t   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1  to  4,  c h a r a -  

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

' s i l i c a t e   s a l t   and  a  p h o s p h a t e   s a l t   in  a  r a t i o   of  f rom  2 : 1  

to  4 : 1 .  

6.  A  t a b l e t   a c c o r d i n g   to  C l a i m   5,  c h a r a c t e r i s e d   in  t h a t  

t h e  s i l i c a t e  s a l t   i s   a  m e t a s i l i c a t e   and  t h e   p h o s p h a t e   s a l t  

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

7.  A  t a b l e t   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1  t o  6   c h a r a c t e r -  

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

8.  A  p r o c e s s   f o r   p r e p a r i n g   a  d e t e r g e n t   t a b l e t   h a v i n g   a  

d e n s i t y   of  a t   l e a s t   1 .4   g . / c c . ,   c h a r a c t e r i s e d   i n ' t h a t   a  

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

s i l i c a t e   s a l t   and  a  w a t e r - s o l u b l e   p h o s p h a t e   s a l t   is   c o m -  

p r e s s e d   u n d e r   a  p r e s s u r e   of  f rom  200  to  3 , 0 0 0   k g . / s q . c m .  

9.  A  p r o c e s s   a c c o r d i n g   to  C l a i m   8 ,  c h a r a c t e r i s e d   in  t h a t  

t h e   m i x t u r e   is  c o m p r e s s e d   u n d e r   a  p r e s s u r e   of  f rom  300  t o  

1200   k g . / s q . c m .  

10. .   A  p r o c e s s   a c c o r d i n g   to  C l a i m   9,  c h a r a c t e r i s e d   in  t h a t  

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