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@)  Agglomeration  process  for  making  granular  detergents  and  composition  made  thereby. 

Granular  detergent  compositions  resistant  to  caking 
in  dispenser  cups  are  prepared  by  the  addition  of  water 
or  an  aqueous  sodium  silicate  solution  agglomerating 
agent  to  particulate  ingredients  comprising  sodium  tri- 
polyphosphate  followed  by  the  addition  of  an  alkali  metal 
chloride  having  a  particle  size  such  that  at  least  75% 
by  weight  passes  through  a  35  Tyler  mesh  screen  after 
at  least  about  30%  of  said  agglomerating  agent  has 
been  added  to  said  particulate  ingredients. 



F i e l d   of  the   I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   for   making  a  g r a n u l a r   d e t e r -  

gent   p r o d u c t   and  the  p r o d u c t   of  the  p r o c e s s .   More  p a r t i c u l a r l y ,   t h e  

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

which  are  u s e f u l   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 .  

S t a t e   of  the  A r t  

D e t e r g e n t   c o m p o s i t i o n s   c o m p r i s i n g   in  c o m b i n a t i o n   an  a l k a l i   m e t a l  

p o l y p h o s p h a t e   such  as  sodium  t r i p o l y p h o s p h a t e ,   a l k a l i n e   s a l t s   such  a s  

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

t a i n i n g   compound  t h a t   p r o v i d e s   h y p o c h l o r i t e   ion  in  s o l u t i o n   have  p a r -  

t i c u l a r   u t i l i t y   for  machine  d i s h w a s h i n g .   The  p r o d u c t i o n   of  s u c h  

c o m p o s i t i o n s   made  of  a g g l o m e r a t e s   of  the  i n g r e d i e n t s   has  g e n e r a l l y  

been  a c c o m p l i s h e d   by  the  a d d i t i o n   of  wa te r   or  an  aqueous   sodium  s i l i -  

c a t e   s o l u t i o n   to  a  mix tu re   of  dry  i n g r e d i e n t s .  C o m p o s i t i o n s   p r e p a r e d  

in  such  manner,   however,   are  c h a r a c t e r i z e d   by  a  t e n d e n c y   to  cake  i n  

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

the  d i s p e n s e r   cups  of  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  number  o f  

p r o c e s s   m o d i f i c a t i o n s   have  been  s u g g e s t e d   to  r e d u c e  t h e   c a k i n g   t e n -  

dency  of  d e t e r g e n t   c o m p o s i t i o n s   p r e p a r e d   u s ing   wa t e r   or  s i l i c a t e   s o l u -  

t i o n s   as  a g g l o m e r a t i n g   a g e n t s .   U.S.  P a t e n t   2 , 8 9 5 , 9 1 6   d i s c l o s e s   a n  

o r d e r   of  a d d i t i o n   in  which  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   i s   added  t o  

the  c o m p o s i t i o n   only  a f t e r   the  aqueous   s i l i c a t e   has  been  added  t o  a n  

anhydrous   p o l y p h o s p h a t e .   A  c a r t o n   cak ing   b e n e f i t   is  s a i d - t o   r e s u l t  

from  a  more  r ap id   h y d r a t i o n   of  the  sodium  t r i p o l y p h o s p h a t e   in  t h e  

absence   of  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 .  

It  has  now  been  found  t h a t   a  s u b s t a n t i a l   r e d u c t i o n   in  the  d i s p e n -  

ser  cup  cak ing   t endency   of  a g g l o m e r a t e d   d e t e r g e n t   c o m p o s i t i o n s   c o n -  

t a i n i n g   sodium  t r i p o l y p h o s p h a t e ,   an  a l k a l i   meta l   s i l i c a t e   and  a 

low-foaming   n o n i o n i c   s u r f a c t a n t   can  be  a c h i e v e d   i f   f r o m   2%  t o  

20%  of  c e r t a i n   a l k a l i   metal   s a l t s   are  added  to  the  d e t e r g e n t  

c o m p o s i t i o n   a f t e r   the  a g g l o m e r a t i o n   s tep   c o m p r i s i n g   the  a d d i t i o n   o f  



w a t e r   or   an  a q u e o u s   a l k a l i   m e t a l   s i l i c a t e   s o l u t i o n   t o   a  

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

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

I t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n   t o   p r o d u c e   a g g l o m e r a t e d  

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

in   d i s p e n s e r   c u p s .  

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

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

Summary   of  t h e   I n v e n t i o n  

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   i s   p r o v i d e d   a  

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

o s i t i o n   c o m p r i s i n g   f r o m   15%  t o   50%  of   s o d i u m   t r i p o l y p h o s p h a t e ,  

f r o m   5%  to   25%  s i l i c a t e   s o l i d s   w h e r e i n   t h e   a v e r a g e   S i O 2 : M 2 O  
w e i g h t   r a t i o   i s   f r o m   1 . 0   t o  3 . 6 ,   M  b e i n g  a n   a l k a l i   m e t a l ,  

f r o m   2%  to   12%  of   a  l o w - f o a m i n g   n o n i o n i c   s u r f a c t a n t   and   f r o m  

2%  to   20%  of   a l k a l i   m e t a l   c h l o r i d e s   and   m i x t u r e s   t h e r e o f ,  

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

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

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

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

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

a t   l e a s t   30%  of   s a i d   a g g l o m e r a t i n g   a g e n t   h a s   b e e n   a d d e d   t o  

s a i d   p a r t i c u l a t e   c o m p o n e n t s ,   s a i d   d i s p e n s e r   cup  c a k i n g  
i n h i b i t o r   c o m p r i s i n g   s a i d   one   o r   more   a l k a l i   m e t a l   c h l o r i d e s  

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

a t   l e a s t   80%  p a s s e s   t h r o u g h   a  s c r e e n   o f   mesh   s i z e   0 . 4 2 2   mm, 
a n d   r e c o v e r i n g   s a i d   a g g l o m e r a t e d   g r a n u l a r   d e t e r g e n t   c o m p -  
o s i t i o n .   The  i n v e n t i o n   a l s o   e m b r a c e s   a  c o m p o s i t i o n  

p r e p a r e d   in   a c c o r d a n c e   w i t h   t h e   a b o v e   p r o c e s s .  
D e t a i l e d   D e s c r i p t i o n   of  the  I n v e n t i o n  

The  p r o c e s s   of  the  i n v e n t i o n   is  c a r r i e d   out  in  a p p a r a t u s   s u i t a b l e .  
for  the  mixing  of  dry  p a r t i c u l a t e   components   a n d   a d a p t e d   so  t h a t  

l i q u i d   components   s u c h  a s   water   or  an  aqueous  a l k a l i   m e t a l  s i l i c a t e  

s o l u t i o n   a g g l o m e r a t i n g   agent   can  be  sp rayed   on  or  o t h e r w i s e   added  to  a  
bed  or  f a l l i n g   c u r t a i n   of  one  or  more  p a r t i c u l a t e   components   d u r i n g  

the  mixing  o p e r a t i o n .   Any  s u i t a b l e   mixing  d e v i c e   such  as  an  i n c l i n e d  

pan  a g g l d m e r a t o r ,   a  r o t a t i n g   drum  or  any  o t h e r   v e s s e l   with  s u i t a b l e  

means  of  a g i t a t i o n   may  be  used.  Methods  of  a g i t a t i n g ,   mixing  a n d  

a g g l o m e r a t i n g   p a r t i c u l a t e   components   are  well   known  to  t h o s e   s k i l l e d  



in  the  a r t .   The  a p p a r a t u s   may  be  d e s i g n e d   or  a d a p t e d   for  e i t h e r   c o n -  

t i n u o u s   or  b a t c h   o p e r a t i o n   so  long  as  the  e s s e n t i a l   p r o c e s s  s t e p s   c a n  

be  a c h i e v e d .  

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

b e f o r e   p r o c e s s i n g ,   s c r e e n i n g   or  g r i n d i n g   the  c o m p o s i t i o n   to  any  d e -  

s i r e d   p a r t i c l e   s i z e ,   a d d i t i o n   of  o p t i o n a l   i n g r e d i e n t s   such  as  a n  

a l k a l i   metal   d i c h l o r o c y a n u r a t e   b l e a c h   and  sodium  c a r b o n a t e ,   a n d  a l l o w -  

ing  the  f i n a l   c o m p o s i t i o n   to  come  to  e q u i l i b r i u m   with  r e s p e c t   t o  t e m -  

p e r a t u r e   and  h y d r a t i o n   b e f o r e   pack ing   i n t o   c a r t o n s .  

The  t h e o r e t i c a l   b a s i s   for  t h e   u n e x p e c t e d   improvement   in  d i s p e n s e r  

cup  caking   r e s i s t a n c e   p r o v i d e d   by  i n c o r p o r a t i o n   of  the  d i s p e n s e r   c u p  

cak ing   i n h i b i t o r   is  b e l i e v e d   to  be  at  l e a s t   p a r t i a l l y   r e l a t e d   to  t h e  

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

p h a t e .   This  compound  has  d i f f e r e n t   h y d r a t i o n   c h a r a c t e r i s t i c s   d e p e n d -  

ing  on  i t s   method  of  m a n u f a c t u r e .   A  s o - c a l l e d   Form  I  is  p roduced   i f  

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

c a l c i n a t i o n   s t e p .   A  Form  II  r e s u l t s  w h e n   lower  t e m p e r a t u r e s   a r e  

e m p l o y e d .   Form  I  is  c h a r a c t e r i z e d   by  r e l a t i v e l y   r ap id   h y d r a t i o n   c h a r -  

a c t e r i s t i c s .   Form  II ,   p a r t i c u l a r l y   in  the  absence   of  any  s u b s t a n t i a l  

l e v e l   of  Form  I  m a t e r i a l ,   is  slow  t o  h y d r a t e ,   but  has  a  g r e a t e r  

immedia te   s o l u b i l i t y .   Commerc ia l ly   a v a i l a b l e   sodium  t r i p o l y p h o s p h a t e  

is  g e n e r a l l y   a  mix tu re   of  Form  I  and  Form  I I .   U.S.  P a t e n t s   2 , 6 2 2 , 0 6 8 ,  

2 , 9 6 1 , 4 0 9   and  2 , 9 6 1 , 4 1 0 ,   d i s c l o s e   t h e  

h y d r a t i o n   c h a r a c t e r i s t i c s   of  Form  I  and  Form  II  sodium  t r i p o l y p h o s -  

pha t e   in  the  m a n u f a c t u r e   of  s p r a y - d r i e d   d e t e r g e n t s .  

The  p r o c e s s   and  p roduc t   of  t h i s   i n v e n t i o n   apply  to  g r a n u l a r   d e t e r -  

gent   c o m p o s i t i o n s   c o m p r i s i n g   the  f o l l o w i n g   e s s e n t i a l   i n g r e d i e n t s :   ( 1 )  

sodium  t r i p o l y p h o s p h a t e ;   (2)  a l k a l i   meta l   s i l i c a t e ;   (3)  a  l o w - f o a m i n g  

n o n i o n i c   s u r f a c t a n t ;   and  (4)  an  a l k a l i   meta l   s a l t   d i s p e n s e r   cup  c a k i n g  

i n h i b i t o r .  

Sodium  T r i p o l y p h o s p h a t e  

The  d e t e r g e n t   c o m p o s i t i o n s   of  the  i n v e n t i o n   c o n t a i n   sodium  t r i -  

p o l y p h o s p h a t e   at  a  l e v e l   of  from  15%  to  50%  and  p r e f e r a b l y  

from  25%  to  45%  by  w e i g h t .  

Anhydrous  sodium  t r i p o l y p h o s p h a t e   c o m p r i s e s .  a l l   or  a  pa r t   of  t h e  

p a r t i c u l a t e   components   c o n t a c t e d   with  the  a g g l o m e r a t i n g   agent   in  t h e  

p r o c e s s   a spec t .   of  the  i n v e n t i o n .   The  sodium  t r i p o l y p h o s p h a t e   can  b e  



in  g r a n u l a r   form  such  t h a t   at  l e a s t   90%  is  r e t a i n e d   on  a  1 0 0  

Tyler   mesh  s c r e e n   or  in  powdered  form  such  t h a t   at  l e a s t   90% 

p a s s e s   th rough   a  100  Tyler   mesh  s e r e e n .  

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

are  the  w a t e r - s o l u b l e   sodium  and  p o t a s s i u m   s a l t s   of  p y r o p h o s p h o r i c  

ac id   (H4P2O7)  and  p o l y m e r i c   m e t a p h o s p h o r i c   ac id   (HP03)n.   The 

va lue   of  n  is  t y p i c a l l y   below  -  50  in  the  i n t e r e s t   of  wa te r   s o l u -  

b i l i t y .   The  sodium  and  p o t a s s i u m   s a l t s   of  m e t a p h o s p h o r i c   ac id   a r e  

o f t e n   d e s i g n a t e d   " g l a s s y "   p h o s p h a t e s   and  e x i s t   as  a  s e r i e s   o f  

po lymers .   Glassy  p h o s p h a t e s   may  a l s o  b e   r e p r e s e n t e d   by  the  f o r m u l a  

(M20)m(P205)n  where in   M  is   an  a l k a l i   me ta l ,   n  is   in  the  range   o f  

from  5   to  5 0   and  m:n  is  in  the  range  of  1:1  to  1 : 1 . 5   on  a  

m o l a r   b a s i s .   An  example  of  a  g l a s s y   p h o s p h a t e   is  sodium  h e x a m e t a p h o s -  

pha te   (Na6P6O18) .  

The  A l k a l i   Metal  S i l i c a t e  

T h e   c o m p o s i t i o n s   made  by  the  p r o c e s s   o f  t h i s   i n v e n t i o n   c o n t a i n  

a l k a l i   metal  s i l i c a t e   s o l i d s   at  a  l e v e l   of  from  5 %   to  25% 

on  an  anhydrous   weight  b a s i s   and  hav ing   an  a v e r a g e   S i02:M20  w e i g h t  

r a t i o   of  from  1 . 0   to  -  3 .6 ,   M  be ing   an  a l k a l i   m e t a l .   P a r t i -  

c u l a r l y   p r e f e r r e d   i s   a  sodium  s i l i c a t e   having   a  we igh t   r a t i o   o f  

S i02:Na20  of  from  1.6  to  3 . 3 ,   most  p r e f e r a b l y   f r o m  

2  to  3.2.   Lower  r a t i o   s i l i c a t e s   which  are  r e l a t i v e l y   more  

a l k a l i n e   p r o v i d e   good  c l e a n i n g   p e r f o r m a n c e   but  in  o r d e r   to  p r o v i d e  

p r o t e c t i o n   to  m a t e r i a l s   such  as  aluminum  and  c h i n a ,   i t   i s   d e s i r a b l e   t o  

have   at  l e a s t   10%  and  u p   to  75%  of  the  S i02  p r e s e n t   at  a  

SiO2:Na2O  r a t i o   above  3 .0 .   I t   is  p o s s i b l e   to  add  a l l   of  the  s i l i -  

c a t e   in  the  form  of  aqueous  s o l u t i o n s   t y p i c a l l y   c o n t a i n i n g   f r o m  

35%  to  55%  s i l i c a t e   s o l i d s   but  a l l   or  a  p o r t i o n   may  be  p a r t   o f  

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

in  dry  form  at  some  o the r   po in t   in  t h e  p r o c e s s .   Aqueous  a l k a l i   m e t a l  

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

l e a s t   45%  w a t e r .  

S i l i c a t e   s o l i d s   in  the  c o m p o s i t i o n s   of  the  i n v e n t i o n   can  be  a d d e d  

dry  in  anhydrous   or  hydrous  form.  P r e f e r a b l y   at  l e a s t   a '  p o r t i o n   o f  

the  t o t a l   s i l i c a t e   is  hydrous   s i l i c a t e   mixed  with  sodium  t r i p o l y p h o s -  

pha te   be fo re   the  a d d i t i o n   of  an  a g g l o m e r a t i o n   a g e n t .  



Low-Foaminq  Nonion ic   S u r f a c t a n t  

The  c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   c o n t a i n   from  2.0%  t o  

1 2 %   of  a  low-foaming   n o n i o n i c   s u r f a c t a n t   by  w e i g h t .   A  p r e f e r r e d  

l e v e l   of  s u r f a c t a n t   is  from  3 . 0 %   to  8.0%.  P r e f e r a b l y   t h e  

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

c o m p o s i t i o n   is  e s s e n t i a l l y   f ree   of  s u l f o n a t e d   or  s u l f a t e d   a n i o n i c  

s u r f a c t a n t s .  

Examples  of  n o n i o n i c   s u r f a c t a n t s   i n c l u d e :  

(1)  the  c o n d e n s a t i o n   p r o d u c t   of  1  mole  of  a  s a t u r a t e d   o r  u n s a t u r -  

a t e d ,   s t r a i g h t   or  b r anched   c h a i n ,   a l c o h o l   or  f a t t y   ac id   c o n -  

t a i n i n g   from  10  to  20  ca rbon   atoms  with  f r o m  

4  to  50  moles  of  e t h y l e n e   o x i d e .   S p e c i f i c  

examples   of  such  compounds  i n c l u d e   a  c o n d e n s a t i o n   p r o d u c t   o f  

1  mole  of  coconut   f a t t y   acid   or  t a l l o w   f a t t y   ac id   with  10  

moles  of  e t h y l e n e   ox ide ;   the  c o n d e n s a t i o n   of  1  mole  of  o l e i c .  

ac id   with  9  moles  of  e t h y l e n e   o x i d e ;   the   c o n d e n s a t i o n   p r o d u c t  

of  1  mole  of  s t e a r i c   acid   w i t h  2 5   moles  of  e t h y l e n e   o x i d e ;  

the  c o n d e n s a t i o n   p r o d u c t   of  1  mole  of  t a l l o w   f a t t y   a l c o h o l s  

w i t h   about   9  moles  of  e t h y l e n e   ox ide ;   the  c o n d e n s a t i o n  

p r o d u c t   of  1  mole  of  o l e y l   a l c o h o l   with  10  moles  of  e t h y l e n e  

ox ide ;   the  c o n d e n s a t i o n   p r o d u c t  o f   1  mole  of  C19  a l c o h o l  

and  8  moles   of  e t h y l e n e   ox ide ;   and  the  c o n d e n s a t i o n  p r o d u c t  

of  one  mole  of  C18  a l c o h o l   and  9  moles  of  e t h y l e n e .  o x i d e .  

The  c o n d e n s a t i o n   p r o d u c t   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   17  to  19  carbon   atoms,  and  being  s u b s t a n t i a l l y   f r ee   o f  

c h a i n   l e n g t h s   above  and  below  t he se   numbers,   with  f rom 

6  to  1 5   moles,   p r e f e r a b l y   7  to  12  moles,   most  p r e f e r -  

ably  8  moles,   of  e t h y l e n e   oxide  is  p a r t i c u l a r l y   p r e f e r r e d .  

T h i s   c a n  b e   capped  with  a  low  m o l e c u l a r   weight   (C1-5)  a c i d  

or  a l c o h o l   moie ty ,   so  as  to  min imize   or  e l i m i n a t e   the  n e e d  

for  a  s u d s - s u p p r e s s i n g   a g e n t .  

(2)  P o l y e t h y l e n e   g l y c o l s   having  m o l e c u l a r   w e i g h t s   of  f rom 

1,400  t o   3 0 , 0 0 0 ,   e . g . ,   20 ,000 ;   9 ,500 ;   7 , 500 ;   6 , 0 0 0 ;  

4 ,500 ;   3 ,400;   and  1 ,450.   All  of  t h e s e   m a t e r i a l s   are  w a x l i k e  

s o l i d s   which  melt  between  '49°C  and  9 3 ° C .  

(3)  The  c o n d e n s a t i o n   p r o d u c t s   of  1  mole  of  a l k y l   phenol   w h e r e i n  

the  a l k y l   cha in   c o n t a i n s   from  8  to  1 8   c a r b o n  

atoms  and  from  4  to  50  moles  of  e t h y l e n e   o x i d e .  



S p e c i f i c   examples   of  these   n o n i o n i c s   are  the  c o n d e n s a t i o n  

p r o d u c t s   of  1  mole  of  d e c y l p h e n o l   with  40  moles  of  e t h y l e n e  

ox ide ;   the  c o n d e n s a t i o n   p r o d u c t   of  1  mole  of  d o d e c y l p h e n o l  
with  35  moles  of  e t h y l e n e   o x i d e ;   the  c o n d e n s a t i o n   p r o d u c t   o f  

1  mole  of  t e t r a d e c y l p h e n o l   with  25  moles  of  e t h y l e n e   o x i d e ;  
the  c o n d e n s a t i o n   p r o d u c t   of  1  mole  of  h e p t a d e c y l p h e n o l   w i t h  

30  moles  of  e t h y l e n e  o x i d e ,   e t c .  

(4)  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  .  

where  y  e q u a l s   a t   l e a s t   15  and  (C2H4O)x+x  e q u a l s   20%  t o  

90%  of  the  t o t a l   we igh t   of  the   compound  and  the  m o l e c u l a r  

we igh t   i s  f r o m   2 ,000  t o   1 0 , 0 0 0 ,   p r e f e r a b l y   f r o m  

3 ,000   to  6 ,000 .   These  m a t e r i a l s   a r e ,   for   e x a m -  

p le ,   the  PLURONICS  which  are  wel l   known  in  the  a r t .  

(5)  The  compounds  of  (1)  which  are   capped-  with  p r o p y l e n e   o x i d e ,  

b u t y l e n e   oxide   a n d / o r   s h o r t   cha in   a l c o h o l s   a n d / o r   s h o r t   c h a i n  

f a t t y   a c i d s ,   e . g . ,   t hose   c o n t a i n i n g   from  1  to  5   c a r b o n  

a t o m s ,   and  m i x t u r e s   t h e r e o f .  

(6)  C o n d e n s a t i o n   p r o d u c t s   of  e t h y l e n e   ox ide   and  p r o p y l e n e   o x i d e  

with  a  low  m o l e c u l a r   weight   t r i f u n c t i o n a l   a l c o h o l   such  a s  

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

example ,   the  PLURADOT  p o l y g o l s   made  by  the  BASF  W y a n d o t t e  

C o r p o r a t i o n .  

P r e f e r r e d   s u r f a c t a n t s   are  t h o s e   h a v i n g   the  f o r m u l a  

RO-(C2H4O)xR1  where in   R  is   an  a l k y l   or  a l k y l e n e   g r o u p  

c o n t a i n i n g   from  17  to  19  ca rbon   atoms,  x  i s   a  number  from  6  t o  

15,  p r e f e r a b l y   from  7  to  12,  and  R   is   s e l e c t e d  

f r o m   hydrogen ,   Cl-5  a l k y l   g r o u p s ,   C 2 - 5  
acy l   groups   and  groups   having   the  formula   -(CyH2yO)nH  w h e r e i n   y  

is   3  to  4  and  n  is  a  number  from  1  t o   4 .  

Also  p r e f e r r e d   are  the  low  s u d s i n g   compounds  of  (4) ,   the  o t h e r  

compounds  of  (5) ,   and  C17-19  m a t e r i a l s   of  (1)  which  h a v e  a   n a r -  

row  e thoxy  d i s t r i b u t i o n .  

In  a d d i t i o n   to  the  above  men t ioned   s u r f a c t a n t s ,   o t h e r   s u i t a b l e  

s u r f a c t a n t s   can  be  found  in  the  d i s c l o s u r e   of  U.S.  P a t e n t s   3 , 5 4 4 , 4 7 3 ,  

3 , 6 3 0 , 9 2 3 ,   3 , 8 8 8 , 7 8 1   and  4 , 0 0 1 , 1 3 2 .  



A l k a l i   M e t a l   S a l t   D i s p e n s e r   Cup  C a k i n g   I n h i b i t o r  

The  c o m p o s i t i o n s   of   t h e   i n v e n t i o n   c o n t a i n   f r o m   2%  to   2 0 % ,  

p r e f e r a b l y  f r o m   4%  to   15%,  of   a  d i s p e n s e r   cup  c a k i n g   i n h i b -  

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

t h e r e o f .  

O p e r a t i v e   d i s p e n s e r   cup  c a k i n g   i n h i b i t o r s   a r e   in   t h e   f o r m  

of   d r y   p o w d e r s   h a v i n g  a   p a r t i c l e   s i z e   s u c h   t h a t   a t   l e a s t   80% 

p a s s e s   t h r o u g h   a  35  T y l e r   mesh   s c r e e n   (mesh   s i z e   0 . 4 2 2   m m ) .  

The  d i s p e n s e r   cup  c a k i n g   i n h i b i t o r   i s   a d d e d   d u r i n g   t h e   p r o c e s s  

of   t h e   i n v e n t i o n   a f t e r   a t   l e a s t   30%,  p r e f e r a b l y   75%,  and  m o s t  

p r e f e r a b l y   90%,  o f   t h e   w a t e r   o r   a q u e o u s   s o d i u m   s i l i c a t e  

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

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

An  e s p e c i a l l y   p r e f e r r e d   m a t e r i a l   is  sodium  c h l o r i d e  h a v i n g   a  p a r -  
t i c l e   s i ze   such  t h a t   at  l e a s t   80%  p a s s e s   t h r o u g h   a  100  Tyle r   mesh  

s c r e e n   (mesh  s i z e   0 . 1 5 2   m m ) .  

W a t e r  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   are  made  by  a  p r o c e s s   in  w h i c h  

e i t h e r   water  or  an  aqueous  sodium  s i l i c a t e   s o l u t i o n   is  used  as  t h e  

a g g l o m e r a t i n g   a g e n t .  

The  f i n i s h e d   c o m p o s i t i o n s   w i l l   c o n t a i n   water   in  the  form  of  h y d r a -  

ted  s a l t s ,   p r e f e r a b l y   from  9 %   t o   1 2 %   by  w e i g h t .  

A l k a l i   Metal  D i c h l o r o c y a n u r a t e  

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

i n c o r p o r a t e d   in  the  c o m p o s i t i o n s   of  the  i n v e n t i o n   in  an  amount  s u f f i -  

c i e n t   to  p r o v i d e   a v a i l a b l e   c h l o r i n e   equal   to  f r o m   0.75%  t o  

2.5%  by  weight   of  the  c o m p o s i t i o n .   A  p r e f e r r e d   m a t e r i a l   is  s o d i u m  

d i c h l o r o c y a n u r a t e   d i h y d r a t e   as  d i s c l o s e d   in  U.S.  P a t e n t   3 , 9 3 6 , 3 8 6 ,  

which  p r o v i d e s   56%  a v a i l a b l e  

c h l o r i n e   by  we igh t .   The  a b i l i t y   of  a  compound  to  p r o v i d e   h y p o c h l o r i t e  

ion  in  s o l u t i o n   is  g e n e r a l l y   measured  as  " a v a i l a b l e   c h l o r i n e " .   T h e  

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

c h l o r i t e   ( e . g . ,   2  NaOH  +  C l 2 @  -   NaOCl  +  NaCl  +  H 2 0 ) . .   A v a i l -  

able   c h l o r i n e   is  the  c h l o r i n e   l i b e r a t e d   by  a c i d i f i c a t i o n   of  a  s o l u t i o n  

of  h y p o c h l o r i t e   ions  and  at  l e a s t   a  molar  e q u i v a l e n t   amount  o f  

c h l o r i d e   ions .   The  usua l   a n a l y t i c a l   method  of  d e t e r m i n i n g   a v a i l a b l e  

c h l o r i n e   in  a  s o l u t i o n   is  a d d i t i o n   of  an  exces s   of  an  i o d i d e   s a l t   a n d  

t i t r a t i o n   of  the  l i b e r a t e d   f ree   i o d i n e   with  a  r e d u c i n g   a g e n t .  



Opt iona l   A l k a l i   Metal  C a r b o n a t e s  

O p t i o n a l l y ,   the  p r o c e s s   and  c o m p o s i t i o n   of  the  i n v e n t i o n   u t i l i z e  

a l k a l i   metal   c a r b o n a t e   to  p r o v i d e   the  a l k a l i n i t y  n e e d e d   for  op t imum 

c l e a n i n g   p e r f o r m a n c e .  

A lka l i   meta l   c a r b o n a t e s ,   p a r t i c u l a r l y   sodium  c a r b o n a t e ,   can  b e  

p r e s e n t   in  the  c o m p o s i t i o n s   at  l e v e l s   up  t o   25%,  p r e f e r a b l y   f rom 

2%  to  -  12%  by  w e i g h t .  

Other   O p t i o n a l   I n g r e d i e n t s  

In  a d d i t i o n   to  the  above  i n g r e d i e n t s   i t   can  b e  d e s i r a b l e ,   i f   t h e  

p r o d u c t   sudses   too  much,  to  i n c o r p o r a t e   one  of  the  many 

s u d s - s u p p r e s s i n g   i n g r e d i e n t s   d i s c l o s e d   in  the  above  men t ioned   p a t e n t s  

at  a  l e v e l   of  f r o m  

0.01%  to   10%,  p r e f e r a b l y   from  0.05%  to  3%.  The 

p r e f e r r e d   suds  s u p p r e s s i n g   m a t e r i a l s   are  mono-  and  d i s t e a r y l   a c i d  

p h o s p h a t e s ;   the  s e l f - e m u l s i f i e d   s i l o x a n e   suds   s u p p r e s s o r s   of  U . S .  

P a t e n t   4 , 1 2 6 , 0 4 5 ,   and  m i x t u r e s  

t h e r e o f .  

Organic   s e q u e s t e r i n g   b u i l d e r s   such  as  c i t r a t e s   and  n i t r i l o t r i -  

a c e t a t e s   can  be  p r e s e n t   in  the  c o m p o s i t i o n s ,   but  p r e f e r a b l y   at  l e v e l s  

no  g r e a t e r   than  10%  by  we igh t .   The  p r e s e n c e . o f   o r g a n i c   b u i l d e r s  

t ends   to  hur t   the  pe r fo rmance   of  t h e s e   c o m p o s i t i o n s   by  l e a v i n g   v i s i b l e  

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

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

e t c . ,   can  be  p r e s e n t   in  amounts  up  t o   5%,  p r e f e r a b l y   f r o m  

0.2%  to  2 % .  
F i l l e r   m a t e r i a l s ,   sodium  s u l f a t e   in  p a r t i c u l a r ,   to  c o n t r o l   p r o d u c t  

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

amounts  up  to  60%,  p r e f e r a b l y   not  more  t h a n   30%  b y  w e i g h t .  

D y e s ,   pe r fumes ,   c r y s t a l   m o d i f i e r s   and  the  l i k e   can  a l so   be  a d d e d  

in  minor  a m o u n t s .  

As  used  h e r e i n ,   a l l   p e r c e n t a g e s ,   p a r t s   and  r a t i o s   are  by  w e i g h t  

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

The  f o l l o w i n g   Examples  i l l u s t r a t e   the  i n v e n t i o n   and  f a c i l i t a t e   i t s  

u n d e r s t a n d i n g .  



EXAMPLE  I  

A.  33.1  P a r t s   by  weight   of  powdered  anhydrous   sodium  t r i p o l y p h o s p h a t e  

and  8.0  p a r t s   by  weight  of  hydrous   sodium  s i l i c a t e   (82%  s o l i d s ,  

S i02:Na20  weight   r a t i o   of  2 .4)   were  added  to  a  r i b b o n   mixer .   W i t h  

the  mixer  in  o p e r a t i o n   t h e  f o l l o w i n g   i n g r e d i e n t s   were  added  d u r i n g   a  

c y c l e   time  of  180  s e c o n d s .  

a )  f r o m   0  seconds   to  165  s e c o n d s - - a d d e d   as  a  s p r a y  

blend  of  13.8  p a r t s   of  an  aqueous  sodium  s i l i c a t e   s o l u t i o n  

c o n t a i n i n g   47.3%  s i l i c a t e   s o l i d s   with  a  S iO2:Na2O  w e i g h t  

r a t i o   of  2.0  and  4.7  p a r t s   of  an  aqueous   sodium  s i l i c a t e  

s o l u t i o n   c o n t a i n i n g   37.5%.  s i l i c a t e   s o l i d s   wi th   a  

S i02 :Na20   weight  r a t i o   of  3 .2 .   This   s o l u t i o n   a l so   c o n -  

. t a i n e d   minor  amounts  of  perfume  and  d y e .  

.  b )   at  60  s e c o n d s - - a d d e d   d r y  

19.4  p a r t s   of  sodium  s u l f a t e   and  10.0  p a r t s   of  sodium  c a r -  

b o n a t e .  

c )   from  60  seconds   to  165  s e c o n d s - - a d d e d   as  a  s p r a y  

4 . 0   p a r t s   of  a  p o l y o x y a l k y l e n e   n o n i o n i c   s u r f a c t a n t   ( c o n d e n s a -  

t i on   p r o d u c t   of  C18  a l c o h o l   with  a v e r a g e   of  8 .25  m o l e s  

e t h y l e n e   o x i d e ) .  

d)  at  145  s e c o n d s - - a d d e d   d r y  

5.0  p a r t s   of  sodium  c h l o r i d e   hav ing   a  p a r t i c l e   s i z e   such  t h a t   a t  

l e a s t   80%  passed   t h r o u g h   a  100  Ty le r   mesh  s c reen   (mesh  s i z e   0 .152  mm). 

e)  a f t e r   180  s e c o n d s  

P roduc t   is  d i s c h a r g e d   from  m i x e r .  

f)  2.5  p a r t s   of  sodium  d i c h l o r o c y a n u r a t e   d i h y d r a t e   was  added  a n d  

mixed  in  a f t e r   d ry ing   and  aging  of  the  p r o d u c t   d i s c h a r g e d  

from  the  mixer  at  s t ep   e ) .  

B.  The  p r o c e s s   of  A  was  r e p e a t e d   w i t h  t h e   e l i m i n a t i o n   of  s t e p   d ) .  

24.4  P a r t s   sodium  s u l f a t e   .added  at  s t e p  b )   r e p l a c e d   the  sodium  c h l o r -  

ide  of  s tep   d ) .  

The  c o m p o s i t i o n s   were  packed  in  a i r t i g h t   c o n t a i n e r s   pend ing   e v a l u -  

a t i o n .   R e s i s t a n c e   to  a u t o m a t i c   d i s h w a s h e r   d i s p e n s e r   cup  c a k i n g   was 

measured  as  i n d i c a t e d   in  the  t a b l e   b e l o w .  



Compos i t i on   A  was  s u p e r i o r   to  Compos i t i on   B  in  r e s i s t a n c e   to  d i s -  

p e n s e r   cup  c a k i n g .   No  Compos i t ion   A  r e m a i n e d   in  the  d i s p e n s e r   cup  a t  

the  end  of  the  r i n s e   cyc l e ,   the  p o i n t  o f   p r i n c i p a l   n o t i c e   of  d i s p e n s e r  

cup  c a k i n g .  
EXAMPLE  I I  

The  p r o c e s s   o f   E x a m p l e   I - A   was  r e p e a t e d   w i t h  t h e   s u b s t i t u t i o n  

of   NaCl   h a v i n g   a  p a r t i c l e   s i z e   s u c h   t h a t   80%  p a s s e d   t h r o u g h  a  

35  T y l e r   mesh   s c r e e n   (mesh  s i z e   0 . 4 2 2   mm)  and  l e s s   t h a n   20% 

p a s s e d   t h r o u g h   a  100  T y l e r   mesh   s c r e e n   (mesh   s i z e   0 . 1 5 2   m m ) .  

The  r e s u l t a n t   c o m p o s i t i o n   was  s u p e r i o r   t o   C o m p o s i t i o n   B  o f  

E x a m p l e   I  b u t   s l i g h t l y   i n f e r i o r   t o   C o m p o s i t i o n   A  of  E x a m p l e   I .  

EXAMPLE  I I I  

The  m a t e r i a l s   l i s t e d   in   t h e   t a b l e   b e l o w   w e r e   a d d e d   t o  

C o m p o s i t i o n   B  of   E x a m p l e   I  a t   t h e   l e v e l s   and   p r o c e s s   c y c l e   t i m e  

i n d i c a t e d .   300  g r a m s   of   e a c h   r e s u l t a n t   c o m p o s i t i o n   was  m i x e d  

w i t h   100  g r a m s   of   37°C  d i s t i l l e d   w a t e r   and   s t i r r e d   in   a  400  m l  

b e a k e r .   V i s c o s i t y   o f   t h e   p r o d u c t   s l u r r i e s   was  m e a s u r e d   by  a  

B r o o k f i e l d   s p i n d l e   v i s c o m e t e r   (No .4   s p i n d l e / 6   rpm)  a f t e r   s e v e n  

m i n u t e s .  

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

be  p r e d i c t i v e   of  t h e   i m p r o v e m e n t   in   r e s i s t a n c e   to   d i s p e n s e r  

cup  c a k i n g .  



A l l   d i s p e n s e r   cup  c a k i n g   i n h i b i t o r   m a t e r i a l s   l i s t e d   a b o v e  

had   a  p a r t i c l e   s i z e   s u c h   t h a t   a t   l e a s t   80%  by  w e i g h t   p a s s e d  

t h r o u g h   a  100  T y l e r   mesh   s c r e e n   (mesh   s i z e   0 . 1 5 2   mm)  e x c e p t  

g r a n u l a r   NaCl   f o r   w h i c h   80%  p a s s e s   t h r o u g h   a  35  T y l e r   m e s h  

s c r e e n   (mesh   s i z e   0 . 4 2 2   mm)  and   50%  i s   r e t a i n e d   on  a  65  

T y l e r   m e s h   s c r e e n   (mesh  s i z e   0 . 2 1 1   m m ) .  



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

d e t e r g e n t   c o m p o s i t i o n   c o m p r i s i n g   f r o m   15%  to   50%  of  s o d i u m  

t r i p o l y p h o s p h a t e ,   f r o m   5%  to   25%  s i l i c a t e   s o l i d s   w h e r e i n   t h e  

a v e r a g e   S i o 2 : M 2 o   w e i g h t   r a t i o   i s   f r o m   1 .0   to   3 . 6 ,   M 

b e i n g   an  a l k a l i   m e t a l ,   f r o m   2%  to   12%  of  a  l o w - f o a m i n g  

n o n i o n i c   s u r f a c t a n t  a n d   f r o m   2%  to   20%  of  a l k a l i   m e t a l  

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

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

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

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

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

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

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

a t   l e a s t   30%  of  s a i d   a g g l o m e r a t i n g   a g e n t   h a s   b e e n   a d d e d   t o  

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

i n h i b i t o r   c o m p r i s i n g   s a i d   one  or  more   a l k a l i   m e t a l   c h l o r i d e s  

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

l e a s t   80%  p a s s e s   t h r o u g h   a  s c r e e n   of  mesh   s i z e   0 . 4 2 2   mm,  a n d  

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

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

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

3.  A  p r o c e s s   a c c o r d i n g   to   e i t h e r   one  of  C l a i m s   1  and  2 

w h e r e i n   t h e   d i s p e n s e r   cup  c a k i n g   i n h i b i t o r   h a s   a  p a r t i c l e  

s i z e   s u c h   t h a t   a t   l e a s t   80%  p a s s e s   t h r o u g h   a  s c r e e n   of  m e s h  

s i z e   0 . 1 5 2   mm. 

4.  A  p r o c e s s   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   1-3   w h e r e i n  

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

75%  of  s a i d   a g g l o m e r a t i n g   a g e n t   has   b e e n   a d d e d   to   s a i d  

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

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

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

p r o v i d e   an  a v a i l a b l e   c h l o r i n e   l e v e l   of  f r o m   0.5%  to   3 . 0 % .  

6.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1-5  w h e r e i n  

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

p r o d u c t   of  an  a l c o h o l   or  a  f a t t y   a c i d   c o n t a i n i n g   f r o m   10  t o  

20  c a r b o n   a t o m s   w i t h   f rom  4  to   50  m o l e s   e t h y l e n e   o x i d e .  



7.  A  p r o c e s s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   1-5  w h e r e i n  

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

h a v i n g   t h e   f o r m u l a   R O - ( C H 2 H 4 O ) x R 1   w h e r e i n   R  i s   a n  

a l k y l   or  a l k y l e n e   g r o u p   c o n t a i n i n g   f r o m   17  to   19  c a r b o n  

a t o m s ,   x  i s   a  n u m b e r   f r o m   6  to   1 5  a n d   R 1  i s   s e l e c t e d   f r o m  

h y d r o g e n ,  C 1 - 5   a l k y l   g r o u p s ,   C2-5  a c y l   g r o u p s ,  a n d   g r o u p s  
h a v i n g   t h e   f o r m u l a  - ( C y H 2 y O ) n H   w h e r e i n   y  i s   3  to   4  and  n  

i s   f r o m   1  to   4 .  

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

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