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(54)  Automatic  dishwasher  detergent  composition. 
  Detergent  compositions  suitable  for  use  in  automatic 
dishwashing  machines  are  disclosed.  The  compositions 
contain  detergency  builder  materials,  a  chlorine  bleach 
component,  a  low-foaming  nonionic  surfactant  compatible 
with  the  bleach,  optionally  an  alkyl  phosphate  ester  and  a 
source  of  bromide  ions. 



BACKGROUND  OF  THE  I N V E N T I O N  

Field  of  the  I n v e n t i o n  

This   i n v e n t i o n   re la tes   to  d e t e r g e n t   compos i t i ons   which  a r e  

p a r t i c u l a r l y   s u i t a b l e   for  use  in  a u t o m a t i c   d i s h w a s h e r s .   S u c h  

c o m p o s i t i o n s   are  normal ly   a lkal ine   and  c o n t a i n   d e t e r g e n c y   b u i l d e r  

m a t e r i a l s ,   r e l a t i ve ly   low  levels  of  low  s u d s i n g   s u r f a c t a n t s   and  a 

s o u r c e   of  ava i l ab l e   c h l o r i n e .  

SUMMARY  OF  THE  I N V E N T I O N  

This   i n v e n t i o n   is  based   on  m o d i f i c a t i o n s   in  c o n v e n t i o n a l ,  

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

ingly  e f f e c t i v e   c lean ing   and  l e s s e n i n g   of  s p o t t i n g   and  f i lming  

while  r e q u i r i n g   little  or  no  p r e t r e a t m e n t .   While  not  l imi ted  

t h e r e t o ,   g r a n u l a r   compos i t ions   are  e s p e c i a l l y   p r e f e r r e d .   In 

p a r t i c u l a r ,   the  i nven t ion   r e i a t e s   to  au tomat i c   d i s h w a s h e r  

d e t e r g e n t   compos i t i ons   c o n t a i n i n g   a  c h l o r i n e   b leach  i n g r e d i e n t ,   a 

s u r f a c t a n t   compat ib le   with  said  b leach   i n g r e d i e n t   and  a  source   o f  

b r o m i d e   ions  which  c o m p r i s e :  

(1)  from  about   20%  to  about   95%,  p r e f e r a b l y   from  about   40% 

to  about   90%,  by  we igh t   of  a  d e t e r g e n c y   bu i lder   m a t e r i -  

al,  or  m i x t u r e s   t h e r e o f ,   on  an  a n h y d r o u s   b a s i s ;  

(2)  a  ch lo r ine   bleach  i n g r e d i e n t   to  p r o v i d e   from  about   0.1% 

to  abou t   5%.  p r e f e r a b l y   from  abou t   0.5%  to  about   3%,  o f  

ava i l ab le   ch lo r ine   based   on  the  we igh t   of  the  d e t e r g e n t  

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

(3)  from  about   0.1%  to  about   15%,  p r e f e r a b l y   from  a b o u t  

1.5%  to  about   8%  most  p r e f e r a b l y  f r o m   about   2%  to  a b o u t  

6%,  of  a  low  foaming,   non ion ic   s u r f a c t a n t ,   p r e f e r a b l y   a 

s u r f a c t a n t   which  is  solid  at  35°C  (95°F) ,   p r e f e r a b l y   o n e  

c o m p r i s i n g   an  e t h o x y l a t e d   non ion i c   s u r f a c t a n t   d e r i v e d  

from  the  reac t ion   of  a  m o n o h y d r o x y   alcohol  or  a l k y l -  

phenol   in  which  the  alkyl  g r o u p   con t a in s   from  about   8 

to  about   20  c a rbon   a toms ,   e x c l u d i n g   cyclic  c a r b o n  

a toms ,   with  from  about   6  to  abou t   15  moles  of  e t h y l e n e  

oxide  per  mole  of  alcohol  or  a l k y l p h e n o l   on  an  a v e r a g e  
b a s i s ;  



(4)  from  a b o u t   0%  to  a b o u t   50%,  p r e f e r a b l y   from  abou t   2%  to  

a b o u t   20%,  b a s e d   on  the  we igh t   of  the  nonionic   s u r -  

f a c t a n t ,   of  alkyl  p h o s p h a t e   e s t e r   or  m i x t u r e s   t h e r e o f ,  

p r e f e r a b l y   mono  C18  alkyl  p h o s p h a t e   e s t e r s   a n d / o r   di  

Ci8  a lkyl   p h o s p h a t e   e s t e r s ;   a n d  

(5)  a  m a t e r i a l   c a p a b l e   of  g e n e r a t i n g   from  abou t   0.1  mole  t o  
a b o u t   10  moles  of  b romide   ions,   p r e f e r a b l y   from  a b o u t  

.3  to  a b o u t   3  moles  per   mole  of  ava i l ab le   c h l o r i n e   in 

a q u e o u s   s o l u t i o n .  

DETAILED  D E S C R I P T I O N   OF  THE  I N V E N T I O N  

D e t e r g e n c y   B u i l d e r   M a t e r i a l  

C o m p o s i t i o n s   of  the  i n v e n t i o n   conta in   from  abou t   20%  to  a b o u t  

95%,  p r e f e r a b l y   from  abou t   40%  to  abou t   90%,  by  we igh t   of  d e t e r -  

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

b a s i s .  

The  d e t e r g e n c y   b u i l d e r   mater ia l   can  be  any  of  the  d e t e r g e n t  

b u i l d e r   m a t e r i a l s   known  in  the  art   which  inc lude   t r i s o d i u m   p h o s -  

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

sod ium  h e x a m e t a p h o s p h a t e ,   sodium  s i l i ca tes   hav ing   S i O 2 : N a 2 O  

w e i g h t   r a t i o s   of  from  abou t   1:1  to  about   3 . 6 : 1 ,   sodium  c a r b o n a t e ,  

sod ium  h y d r o x i d e ,   sodium  c i t r a t e ,   b o r a x ,   sodium  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 ,   sod ium  n i t r i l o t r i a c e t a t e ,   sodium  c a r b o x y m e t h y l o x y -  

s u c c i n a t e ,   sod ium  c a r b o x y m e t h y l o x y m a l o n a t e ,   p o l y p h o s p h o n a t e s ,  

po lymer i c   c a r b o x y l a t e s   such  as  p o l y a c r y l a t e s ,   and  m i x t u r e s   t h e r e -  

of.  P r e f e r a b l y ,   monomer ic   o r g a n i c   d e t e r g e n c y   b u i l d e r   m a t e r i a l s  

compr i s e   not  more  than   about   10%  of  the  compos i t ion   by  w e i g h t .  

P r e f e r r e d   d e t e r g e n c y   b u i l d e r   ma te r i a l s   have  the  ab i l i ty   t o  

remove  metal  ions  o t h e r   than  alkali  metal  ions  from  w a s h i n g   s o -  

lu t ions   by  s e q u e s t r a t i o n ,   which  as  de f i ned   he re in   i n c l u d e s  

c h e l a t i o n ,   or  by  p r e c i p i t a t i o n   r e a c t i o n s .   Sodium  t r i p o l y p h o s p h a t e  

is  a  p a r t i c u l a r l y   p r e f e r r e d   d e t e r g e n c y   bu i l de r   mater ial   which  is  a  

s e q u e s t e r i n g   a g e n t .   Sodium  c a r b o n a t e   is  a  p r e f e r r e d   p r e c i p i t a t i o n  

d e t e r g e n c y   b u i l d e r ,   p a r t i c u l a r l y   when  it  is  d e s i r a b l e   to  r e d u c e  

the  total  p h o s p h o r o u s   level  of  the  compos i t i ons   of  the  i n v e n t i o n .  

C h l o r i n a t e d   t r i s o d i u m   o r t h o p h o s p h a t e   can  act  as  both  a  c h l o r i n e  

b leach   and  a  p r e c i p i t a t i o n   d e t e r g e n c y   bu i l de r   m a t e r i a l .  



The  Inc lus ion   of  w a t e r - s o l u b l e   s i l i ca tes ,   e s p e c i a l l y   s o d i u m  

s i l i ca t e s   hav ing   S iO2:Na2O  weigh t   ra t ios   of  from  about   1:  1  t o  

abou t   3 .6:1  is  a  p a r t i c u l a r l y   p r e f e r r e d   embodiment   of  the  i n -  

v e n t i o n .   Such  s i l i ca tes   are  a  s o u r c e   of  a lkal in i ty   useful   In  t h e  

a u t o m a t i c   d i s h w a s h i n g   p r o c e s s   and  also  act  to  inhibi t   the  c o r r o -  

sion  of  a luminum,   g l a s s w a r e   and  ceramic   g l a z e s .  

P a r t i c u l a r l y   p r e f e r r e d   c o m p o s i t i o n s   of  the  i nven t ion   c o n t a i n  

from  abou t   15%  to  abou t   50%  sodium  t r i p o l y p h o s p h a t e ,   from  a b o u t  

5%  to  abou t   40%  of  sodium  s i l icate   solids  as  d e s c r i b e d   h e r e i n b e f o r e  

and  from  0%  to  abou t   25%  sodium  c a r b o n a t e   by  w e i g h t .  

Ch lo r ine   Bleach  C o m p o n e n t  

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  conta in   a  c h l o r i n e  

b leach   i n g r e d i e n t   to  p r o v i d e   from  about   0.1%  to  about   5%,  p r e f -  

e r a b l y   from  about   0.5%  to  abou t   3%,  of  available  ch lo r ine   based   o n  

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

An  i n o r g a n i c   c h l o r i n e   b leach   i n g r e d i e n t   such  as  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   can  be  u t i l i z e d ,   but  organic   ch lo r ine   b l e a c h e s  

such  as  the  c h l o r o c y a n u r a t e s   are  p r e f e r r e d .   W a t e r - s o l u b l e   d i -  

c h l o r o c y a n u r a t e s   such  as  sodium  or  po tass ium  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   are  p a r t i c u l a r l y   p r e f e r r e d .  

Methods   of  d e t e r m i n i n g   "ava i l ab le   chlorine"  of  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   ch lo r ine   b leach   ma te r i a l s   such  as  h y p o c h l o r i t e s   a n d  

c h l o r o c y a n u r a t e s   are  well  known  in  the  ar t .   Available  ch lo r ine   is 

the  c h l o r i n e   which  can  be  l i b e r a t e d   by  ac idi f ica t ion  of  a  s o l u t i o n  

of  h y p o c h l o r i t e   ions  (or  a  mater ia l   that   can  form  h y p o c h l o r i t e   i o n s  

in  so lu t i on )   and  at  least   a  molar  e q u i v a l e n t   amount   of  c h l o r i d e  

ions.  A  c o n v e n t i o n a 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  

ch lo r ine   is  add i t ion   of  an  e x c e s s   of  an  iodide  salt  and  t i t r a t i o n   o f  

the  l i b e r a t e d   free  iodine  with  a  r e d u c i n g   a g e n t .  

The  Nonionic  S u r f a c t a n t  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   contain  from  about   0.1%  to  

abou t   15%,  p r e f e r a b l y   from  abou t   1.5%  to  about  8%,  most  p r e f -  

e r a b l y   from  about   2%  to  abou t   6%,  of  a  low-foaming  n o n i o n i c  

s u r f a c t a n t ,   p r e f e r a b l y   one  which  is  solid  at  35°C  (95°F) ,   m o r e  

p r e f e r a b l y   one  which  is  solid  at  25°C  (77°F) .   Reduced   s u r f a c t a n t  



mobili ty  is  a  c o n s i d e r a t i o n   in  s t ab i l i t y   of  the  b l e a c h   c o m p o n e n t .  
P r e f e r r e d   s u r f a c t a n t   c o m p o s i t i o n s   with  r e la t ive ly   low  so lub i l i ty   c a n  

be  i n c o r p o r a t e d   in  c o m p o s i t i o n s   con t a in ing   alkali  metal  

d i c h t o r o c y a n u r a t e s   or  o the r   o r g a n i c   ch lor ine   b l e a c h e s   wi thout   a n  

i n t e r a c t i o n   tha t   r e su l t s   in  loss  of  ava i lab le   c h l o r i n e .   The  n a t u r e  

of  this   p rob lem  is  d i s c l o s e d   in  U.S .   Pa ten t   4 , 3 0 9 , 2 9 9   i s s u e d  

J a n u a r y   5,  1982  to  R a p i s a r d a   et  al  and  in  U.S.  P a t e n t   3 , 3 5 9 , 2 0 7 ,  

i s sued   December   19,  1967,  to  Kaneko  et  al,  both  p a t e n t s   b e i n g  

i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  

In  a  p r e f e r r e d   embod imen t   the  s u r f a c t a n t   is  an  e t h o x y l a t e d  

s u r f a c t a n t   d e r i v e d   from  the  r eac t ion   of  a  m o n o h y d r o x y   alcohol  o r  

a l k y l p h e n o l   c o n t a i n i n g   from  abou t   8  to  about   20  c a r b o n   a t o m s ,  

e x c l u d i n g   cyclic  ca rbon   a toms ,   with  from  abou t   6  to  about   15 

moles  of  e t h y l e n e   oxide  per  mole  of  alcohol  or  a l k y l p h e n o l   on  a n  

a v e r a g e   b a s i s .  

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

d e r i v e d   from  a  s t r a i g h t   chain  fa t ty   alcohol  c o n t a i n i n g   from  a b o u t  

16  to  abou t   20  ca rbon   a toms  (C16-20  a lcohol ) ,   p r e f e r a b l y   a  C18 

a lcohol ,   c o n d e n s e d   with  an  a v e r a g e   of  from  abou t   6  to  about   15 

moles,  p r e f e r a b l y   from  abou t   7  to  about   12  moles ,   and  mos t  

p r e f e r a b l y   from  about   8  to  about   9  moles  of  e t h y l e n e   oxide  p e r  

mole  of  a lcohol .   P r e f e r a b l y   the  e t h o x y l a t e d   nonionic   s u r f a c t a n t   s o  

d e r i v e d   has  a  na r row  e t h o x y l a t e   d i s t r i b u t i o n   r e l a t i v e   to  t h e  

a v e r a g e .  
The  e t h o x y l a t e d   non ion ic   s u r f a c t a n t   can  o p t i o n a l l y   c o n t a i n  

p r o p y l e n e   oxide  in  an  amount   up  to  about   15%  by  we igh t   of  t h e  

s u r f a c t a n t   and  re ta in   the  a d v a n t a g e s   h e r e i n a f t e r   d e s c r i b e d .  

P r e f e r r e d   s u r f a c t a n t s   of  the  i nven t ion   can  be  p r e p a r e d   by  t h e  

p r o c e s s e s   d e s c r i b e d   in  U.S .   Pa t en t   4 ,223 ,163 ,   i s s u e d   S e p t e m b e r  

16,  1980,  Gui l lo ty ,   i n c o r p o r a t e d   he re in   by  r e f e r e n c e .  

The  most  p r e f e r r e d   compos i t ion   conta ins   the  e t h o x y l a t e d  

m o n o h y d r o x y a l c o h o l   or  alkyl  phenol   and  a d d i t i o n a l l y   compr ises   a 

p o l y o x y e t h y l e n e ,   p o l y o x y p r o p y l e n e   block  po lymer ic   c o m p o u n d ;   t h e  

e t h o x y l a t e d   m o n o h y d r o x y   alcohol  or  alkyl  phenol   nonionic   s u r -  

f a c t a n t   c o m p r i s i n g   from  abou t   20%  to  about   80%,  p r e f e r a b l y   f rom 

abou t   30%  to  about   70%,  of  the  total  s u r f a c t a n t   compos i t ion   b y  

w e i g h t .  



Su i t ab l e   block  p o l y o x y e t h y l e n e - p o l y o x y p r o p y l e n e   p o l y m e r i c  

c o m p o u n d s   that   meet  the  r e q u i r e m e n t s   d e s c r i b e d   h e r e i n b e f o r e  

inc lude   those  based  on  e t h y l e n e   g lyco l ,   p r o p y l e n e   g l y c o l ,  

g l y c e r o l ,   t r i m e t h y l o l p r o p a n e   and  e t h y l e n e d i a m i n e   as  the  i n i t i a t o r  

r e a c t i v e   h y d r o g e n   c o m p o u n d .   Po lymer ic   c o m p o u n d s   made  from  a 

s e q u e n t i a l   e t h o x y l a t i o n   and  p r o p o x y l a t i o n   of  in i t i a to r   c o m p o u n d s  
with  a  s ingle   r eac t ive   h y d r o g e n   a tom,   such  as  C12-18  a l i p h a t i c  

a l c o h o l s ,   do  not  p rov ide   s a t i s f a c t o r y   suds   control   in  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 e r t a i n   of  the  block  p o l y m e r  

s u r f a c t a n t   compounds   d e s i g n a t e d   Pturonicw  R  a n d   T e t r o n i c e   b y  
the  B A S F - W y a n d o t t e   C o r p . ,   W y a n d o t t e ,   Mich igan ,   are  s u i t a b l e   in  

the  s u r f a c t a n t   compos i t ions   of  the  i n v e n t i o n .  

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

the  block  p o l y o x y e t h y l e n e - p o l y o x y p r o p y l e n e   po lymer ic   c o m p o u n d s  

of  the  i nven t ion   and  p a r t i c u l a r l y   b e c a u s e   of  the  terminal   p o s i t i o n  

of  the  p o l y o x y p r o p y l e n e   c h a i n s ,   the  c o m p o u n d s   su i t ab le   for  use  in 

the  s u r f a c t a n t   compos i t ions   of  the  i n v e n t i o n   have  r e l a t i ve ly   low 

cloud  p o i n t s .   Cloud  poin ts   of  1%  s o l u t i o n s   in  wate r   are  t y p i c a l l y  

below  about   32°C  and  p r e f e r a b l y   from  about   15°C  to  about   3 0 ° C  

for  opt imum  control   of  s u d s i n g   t h r o u g h o u t   a  full  range   of  w a t e r  

t e m p e r a t u r e s   and  water   h a r d n e s s e s .  

The  p r e f e r r e d   s u r f a c t a n t s   of  the  i nven t ion   in  c o m b i n a t i o n  

with  the  o ther   c o m p o n e n t s   of  the  compos i t ion   p rov ide   e x c e l l e n t  

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

r e s i d u a l   s p o t t i n g   and  f i lming.   In  t hese   r e s p e c t s ,   the  p r e f e r r e d  

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

p e r f o r m a n c e   re la t ive   to  e t h o x y l a t e d   nonionic   s u r f a c t a n t s   w i t h  

h y d r o p h o b i c   g r o u p s   o ther   than  m o n o h y d r o x y   alcohols  and  a l k y l -  

p h e n o l s ,   for  example ,   p o l y p r o p y l e n e   oxide  or  p o l y p r o p y l e n e   o x i d e  

in  combina t ion   with  d iols ,   t r io ls   and  o the r   po lyg lyco l s   o r  

d i a m i n e s .  

Alkyl  P h o s p h a t e   E s t e r  

The  compos i t ions   of  the  i n v e n t i o n   can  op t iona l ly   con ta in   u p  

to  abou t   50%,  p r e f e r a b l y   from  abou t   2%  to  about   20%,  based   on  t h e  



weight   of  e t h o x y l a t e d   nonionic   s u r f a c t a n t   of  a lkyl   p h o s p h a t e   e s t e r  

or  m i x t u r e s   t h e r e o f .  

S u i t a b l e   alkyl   p h o s p h a t e   e s t e r s   are  d i s c l o s e d   in  U.S.   P a t e n t  

3 , 3 1 4 , 8 9 1 ,   i s s u e d   April  18,  1967,  to  Schmolka  et  al,  i n c o r p o r a t e d  

here in   by  r e f e r e n c e .  

The  p r e f e r r e d   alkyl  p h o s p h a t e   e s t e r s   c o n t a i n   from  16-20  

ca rbon   a toms .   Highly  p r e f e r r e d   alkyl  p h o s p h a t e   e s t e r s   a r e  

m o n o s t e a r y l   acid  p h o s p h a t e   and  monooleyl  acid  p h o s p h a t e ,   or  s a l t s  

t h e r e o f ,   p a r t i c u l a r l y   alkali  metal  sa l t s ,   or  m i x t u r e s   t h e r e o f .  

The  alkyl   p h o s p h a t e   e s t e r s   of  the  i n v e n t i o n   have   been  u s e d  

to  r e d u c e   the  s u d s i n g   of  d e t e r g e n t   c o m p o s i t i o n s   s u i t a b l e   for  u s e  

in  a u t o m a t i c   d i s h w a s h i n g   mach ines .   The  e s t e r s   are   p a r t i c u l a r l y  

e f f ec t i ve   for  r e d u c i n g   the  s u d s i n g   of  c o m p o s i t i o n s   c o m p r i s i n g  

nonionic   s u r f a c t a n t s   which  are  he te r i c   e t h o x y l a t e d - p r o p o x y l a t e d   o r  

block  p o l y m e r s   of  e t h y l e n e   oxide  and  p r o p y l e n e   o x i d e .  

Bromide  C o n t a i n i n g   Mate r i a l  

The  c o m p o s i t i o n s   of  the  inven t ion   con ta in   a  w a t e r - s o l u b l e   o r  

w a t e r - s o l u b i l i z a b l e   material   capable   of  r e l e a s i n g   from  abou t   0 .1  

mole  to  a b o u t   10  moles,   p r e f e r a b l y   from  abou t   0.3  mole  to  about   3 

moles,  of  b r o m i d e   ions  in  a q u e o u s   solut ion  per   mole  of  a v a i l a b l e  

c h l o r i n e .  

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

alkali  metal  b r o m i d e s ,   a lkal ine  e a r t h   metal  b r o m i d e s ,   o r g a n i c   s a l t s  

such  as  b r o m o a c e t a m i d e ,   or  b romamine ;   and  i n o r g a n i c   sal ts   s u c h  

as  CuBr   or  ZnBr 2"  The  alkali  metal  b r o m i d e s   and   a lka l ine   e a r t h  

metal  b r o m i d e s   are  p r e f e r r e d ;   sodium  b r o m i d e ,   ca lc ium  b r o m i d e ,  

and  m i x t u r e s   t h e r e o f   are  espec ia l ly   p r e f e r r e d .  

As  d e m o n s t r a t e d   h e r e i n a f t e r ,   the  a d d i t i o n   of  a  sou rce   o f  

bromide   ions  r e s u l t s   in  an  u n e x p e c t e d   b e n e f i t   in  the  s t a r c h  

removal  p e r f o r m a n c e   of  the  compos i t ions   of  the   i n v e n t i o n .   S u c h  

s i g n i f i c a n t   i m p r o v e m e n t   in  s t a r c h   removal  d e c r e a s e s   the  amount   o f  

p r e t r e a t m e n t   n e c e s s a r y   for  e f fec t ive   c l e a n i n g .  

An  a d d i t i o n a l   benef i t   p r o v i d e d   by  c o m p o s i t i o n s   of  the  i n -  

ven t ion   is  i m p r o v e d   spo t t i ng   and  filming  p e r f o r m a n c e .  



The  pr ior   ar t   has  not  d i s c l o s e d   the  s t a r ch   removal   b e n e f i t  

shown  by  the  a d d i t i o n   of  b romide   in  an  au tomat ic   d i s h w a s h i n g  

c o n t e x t .  

Optional   I n g r e d i e n t s  

China  p r o t e c t i n g   a g e n t s   i n c l u d i n g   soluble  zinc  and  a l u m i n u m  

sa l t s ,   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 

amount s   of  from  abou t   0.1%  to  about   5%,  p r e f e r a b l y   from  a b o u t  

0.5%  to  about   2%. 

Filler  ma t e r i a l s   can  also  be  p r e s e n t   i n c l u d i n g   s u c r o s e ,  

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

from  about   0.001%  to  a b o u t   60%,  p r e f e r a b l y   from  abou t   5%  to  a b o u t  

30%. 

H y d r o t r o p e   ma t e r i a l s   such   as  sodium  b e n z e n e   s u l f o n a t e ,  

sodium  to luene   s u l f o n a t e ,   sod ium  cumene  s u l f o n a t e ,   e t c . ,   can  b e  

p r e s e n t   in  minor  a m o u n t s .  

Dyes ,   p e r f u m e s ,   c r y s t a l   modi f i e r s   and  the  like  can  also  b e  

added   in  minor  a m o u n t s .  

The  c o m p o s i t i o n s   of  the  i nven t ion   are  not  r e s t r i c t e d   as  t o  

manner   of  p r e p a r a t i o n .   The  p r e f e r r e d   compos i t i ons   can  b e  

p r e p a r e d   in  any  m a n n e r ,   i n c l u d i n g   dry  mixing,   tha t   r e s u l t s   in 

format ion  of  a  g r a n u l a r   p r o d u c t   form.  The  p r o c e s s   d e s c r i b e d   in 

U.S.   Patent   2 , 895 ,916   i s sued   Ju ly   21,  1959,  to  Mi l enkev ich   et  a l ,  

and  v a r i a t i o n s   t h e r e o f ,   are  p a r t i c u l a r l y   s u i t a b l e .   A l s o  

p a r t i c u l a r l y   s u i t a b l e   is  the  p r o c e s s   d e s c r i b e d   in  U.S .   P a t e n t  

4 , 4 2 7 , 4 1 7 ,   i s sued   J a n u a r y   24,  1984  to  Poras ik .   Both  of  t h e s e  

p a t e n t s   are  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 .  

As  used  h e r e i n ,   all  p e r c e n t a g e s ,   pa r t s   and  ra t ios   are  b y  

weight   unless   o t h e r w i s e   s t a t e d .  

The  following  Examples   i l l u s t r a t e   the  i nven t ion   and  f a c i l i t a t e  

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

EXAMPLE  I 

A.  33.1  Par t s   by  we igh t   of  p o w d e r e d   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   and  8.0  p a r t s   by  weight   of  h y d r o u s   sodium  s i l i c a t e  

(82%  sol ids ,   S i O  : N a  0   we igh t   ratio  of  2.4)  were  added   to  a 

r ibbon  mixer.   With  the  mixer   in  ope ra t ion   the  following  i n g r e d i -  

ents   were  a d d e d   d u r i n g   a  cycle   time  of  180  s e c o n d s .  

(a)  from  0  s e c o n d s   to  165  s e c o n d s  



A  b lend   of  13.8  p a r t s   of  an  a q u e o u s   sodium  si l icate  s o -  
lut ion  con ta in ing   47.3%  s i l icate   solids  with  a  S i 0 2 :  N a 2 0  
we igh t   ratio  of  2.0  and  4.7  p a r t s   of  an  a q u e o u s   s o d i u m  

s i l i ca te   solution  c o n t a i n i n g   37.5%  s i l icate   solids  with  a 

S iO2:Na2O  weight   rat io  of  3.2  was  added   as  a  s p r a y .  
This   blend  also  c o n t a i n e d   minor  amounts   of  pe r fume  a n d  

d y e .  

(b)  at  60  s e c o n d s  

19.4  Par t s   of  sodium  su l f a t e   and  10.0  p a r t s   of  s o d i u m  

c a r b o n a t e   were  added   d r y .  

(c)  from  60  s econds   to  165  s e c o n d s  

4.0  Par t s   of  a  p o l y o x y a l k y l e n e   nonionic   s u r f a c t a n t   ( c o n -  

d e n s a t i o n   p r o d u c t   of  C18  alcohol  with  a v e r a g e   of  8 . 2 5  

moles  e t hy l ene   ox ide)   and  0.2  pa r t s   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   were  a d d e d   as  a  s p r a y .  

(d)  at  145  s e c o n d s  

5.0  Pa r t s   of  sodium  c h l o r i d e   having  a  pa r t i c l e   size  s u c h  

t h a t   at  least  80%  p a s s e d   t h r o u g h   a  100  Tyle r   m e s h  

s c r e e n   were  added   d r y .  

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

P r o d u c t   was  d i s c h a r g e d   from  m i x e r .  

(f)  2.5  Par 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   w a s  

a d d e d   and  mixed  in  a f t e r   p r o d u c t   d i s c h a r g e d   from  t h e  

mixer   at  step  e)  was  d r i ed   to  a  water   c o n t e n t   of  a b o u t  

10  per  cent  and  aged  for  abou t   24  h o u r s .  

B.  The  p r o c e s s   of  A  is  r e p e a t e d   with  the  add i t ion   of  2.5  p a r t s  

NaBr  a d m i x e d   dry  after   s tep  ( f ) .  

Water   lost  du r ing   p r o c e s s i n g   a c c o u n t s   for  any  excess   o v e r  

100  p a r t s   in  the  Composi t ions   A  and  B .  

EXAMPLE  II 

A.  33.2  Pa r t s   sodium  t r i p o l y p h o s p h a t e   is  me te red   into  a  S c h u g i  

b l e n d e r - a g g l o m e r a t o r   and  we t t ed   with  a  me te red   a tomized  feed  o f  

10  p a r t s   w a t e r ,   4.2  p a r t s   of  a  mix  c o n s i s t i n g   of  2  p a r t s  

p o l y o x y a l k y l e n e   nonionic  s u r f a c t a n t   ( c o n d e n s a t i o n   p r o d u c t   of  C18 
alcohol  with  a v e r a g e   of  7.9  moles  e t h y l e n e   o x i d e ) ,   2  p a r t s  



p o l y e t h e r   polyol  nonionic   s u r f a c t a n t ,   and  0.2  pa r t s   m o n o s t e a r y l  

acid  p h o s p h a t e ,   forming  small  pa r t i c l e   size  a g g l o m e r a t e s   w h i c h  

are  d i s c h a r g e d   into  a  c losed  c o n t a i n e r   and  c o n t i n u o u s l y   s t i r r e d  

for  15  minu tes   r e s i d e n c e   to  e f fec t   h y d r a t i o n   of  the  h y d r a t a b l e  

sa l t s .   The  h y d r a t e d   a g g l o m e r a t e s   are  d i s c h a r g e d   t h r o u g h   a 

g r i n d e r   and  then  fed  to  a  s econd   Schugi   b l e n d e r - a g g l o m e r a t o r  

c o n c u r r e n t l y   with  20  p a r t s   of  sodium  c a r b o n a t e ,   17.2  p a r t s   s o d i u m  

su l fa te   and  22.46  p a r t s   of  an  a q u e o u s   sodium  si l icate  s o l u t i o n  

c o n t a i n i n g   47.3%  solids  and  a  S i 0 2 : N a 2 0   weight   ratio  of  2.4  a d d e d  

as  an  a tomized  s p r a y .   Minor  amoun t s   of  per fume  and  dye  a r e  

also  added   to  the  s i l icate   s o l u t i o n .   The  a g g l o m e r a t e s   of  p e r f u m e  

and  dye  are  also  added   to  the  s i l icate   so lu t ion .   The  a g g l o m e r a t e s  

formed  in  the  second   b l e n d e r - a g g l o m e r a t o r   are  fed  into  a  

f l u i d - b e d   d r y e r   and  2.5  p a r t s   sodium  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   is  a d d e d .   The  a g g l o m e r a t e s   are  then  c o n t a c t e d   w i t h  

hea ted   air  from  b lowers   and  held  for  10  minutes   r e s i d e n c e   t o  

accompl i sh   d r y i n g .   The  d r i ed   a g g l o m e r a t e s   are  d i s c h a r g e d   f r o m  

the  fluid  bed  and  s i z e d .  

B.  The  p r o c e s s   of  A  is  r e p e a t e d   with  the  addi t ion  of  2.5  p a r t s  

NaBr  admixed   with  the  sodium  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 .  

EXAMPLE  III 

The  following  g r a n u l a r   d e t e r g e n t   composi t ions   were  p r e p a r e d  

by  the  p r o c e s s   of  Example  11. 



S t a n d a r d   T e s t i n g   C o n d i t i o n s  

The  compos i t ions   were  e v a l u a t e d   at  a  c o n c e n t r a t i o n   of  0.3%  in 

a  T e r g o t o m e t e r   with  city  water  ( C i n c i n n a t i  -   6.5  g r a i n s  

h a r d n e s s / g a l l o n ) ,   at  a  t e m p e r a t u r e   of  120°F  ( 4 8 . 9 ° C ) .   The  so i l s  

were   b a k e d   onto  s t a in l e s s   steel  c o u p o n s ,   e x c e p t   for  the  s p a g h e t t i  

s t a r c h   which   was  baked  onto  a  P y r e x   c o u p o n .   The  c o u p o n s  
were   a g i t a t e d   at  65  rpm  for  10  minutes   and  soil  removal   e f f i c i e n c y  

was  then   m e a s u r e d   g r a v i m e t r i c a l l y .  

As  can  be  seen ,   the  compos i t ions   of  the  i n v e n t i o n   c o n s i s t e n t -  

ly  out  p e r f o r m e d   the  control   on  all  s o i l s .  

EXAMPLE  IV 

The  compos i t ions   of  Example  III  were  e v a l u a t e d   on  s p a g h e t t i  

s t a r c h   u n d e r   the  s t a n d a r d   t e s t ing   c o n d i t i o n s .   The  t e m p e r a t u r e  

was  v a r i e d .   Soil  removal  e f f i c iency   was  m e a s u r e d   a f te r   10 

m i n u t e s .  

EXAMPLE  V 

The  following  g r a n u l a r   d e t e r g e n t   compos i t i ons   were  p r e p a r e d  

by  the  p r o c e s s   of  Example  I I :  



The  compos i t i ons   were   e v a l u a t e d   for  soil  removal   e f f i c i ency   in 

a  T e r g o t o m e t e r   at  a  c o n c e n t r a t i o n   of  0.3%  in  city  w a t e r  

( C i n c i n n a t i  -   6.5  g r a i n s   h a r d n e s s / g a l l o n )   at  a  t e m p e r a t u r e   o f  

150°F  ( 6 5 . 5 ° C ) .   The  soil  ( s p a g h e t t i   s t a r c h )   was  baked   onto  a 
Pyrex®  coupon  and  a g i t a t e d   for  8  minutes   at  65  r p m .  

EXAMPLE  VI 

The  following  d e t e r g e n t   compos i t ions   were  t e s t e d   for  s p o t -  

t i n g / f i l m i n g .   The  t e s t s   were  run  at  130°F  ( 54 .4°C)   with  2 8 . 7  

g r a i n s   of  p r o d u c t   a d d e d   to  a  Kenmore  d i s h w a s h e r .   Water  h a r d -  

ness   was  7  grams  per   ga l lon .   E ighteen   g rams   of  a  c o m b i n a t i o n  

C r i s c o / m i l k   soil  was  a d d e d   to  the  p r e w a s h .   Four  g l a s s e s   w e r e  

used  for  t e s t i n g ,   g l a s s e s   two  and  four  were  milk  coa ted   for  e a c h  

of  the  t h r ee   c y c l e s .   T h e r e   was  a  minimum  cool  down  of  two  

hou r s   be tween   c y c l e s .  



S p o t t i n g  

F i l m i n g  

As  can  be  seen  a b o v e ,   the  compos i t ion   with  the  s o u r c e   o f  

b r o m i d e   ions  o u t p e r f o r m e d   an  e q u i v a l e n t   compos i t ion   w i t h o u t  

b romide   on  spo t t i ng   while  p e r f o r m i n g   equal ly   on  f i l m i n g .  



1.  A  low  s u d s i n g   d e t e r g e n t   compos i t ion   su i t ab le   for  use  In  a n  

au toma t i c   d i s h w a s h i n g   mach ine   c o m p r i s i n g   on  an  a n h y d r o u s   b a s i s :  

(a)  from  about   20%  to  abou t   95%  by  weight   of  a  d e t e r g e n c y  

bu i l de r   mater ia l   or  m i x t u r e s   t h e r e o f ;  

(b)  a  ch lor ine   b leach   i n g r e d i e n t   to  p rov ide   from  about   0.1% 

to  about   5%  of  a v a i l a b l e   c h l o r i n e   based   on  the  weight  o f  

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

(c)  from  about   0.1%  to  abou t   15%  of  a  low-foaming  n o n i o n i c  

s u r f a c t a n t ;  

(d)  up  to  about   50%,  b a s e d   on  the  weight   of  the  low  foam-  

ing  nonionic   s u r f a c t a n t   of  an  alkyl  p h o s p h a t e   es ter   o r  

m i x t u r e s   t h e r e o f ;  

(e)  a  material   c a p a b l e   of  g e n e r a t i n g   from  about   0.1  mole  to  

abou t   10  moles  of  b r o m i d e   ions  per  mole  of  the  a v a i l a b l e  

ch lo r ine   in  a q u e o u s   s o l u t i o n .  

2.  The  composi t ion   of  Claim  1  in  g r a n u l a r   f o r m .  

3.  The  compos i t ion   of  Claim  1  whe re in   said  mater ia l   capable  o f  

g e n e r a t i n g   bromide   ions  is  s e l e c t e d   from  the  g r o u p   cons i s t i ng   o f  

alkali  metal  b r o m i d e s ,   a lka l ine   e a r t h   metal  b r o m i d e s ,   C u B r ,  

ZnBr2 ,   n - b r o m o a c e t a m i d e   and  m i x t u r e s   t h e r e o f .  

4.  The  compos i t ion   of  Claim  3  w h e r e i n   said  b romide   c o n t a i n i n g  

mater ia l   is  sodium  b r o m i d e ,   calc ium  b romide ,   or  m i x t u r e s   t h e r e o f .  

5.  The  compos i t ion   of  C l a i m  4   where in   the  said  bromide  is 

p r e s e n t   in  about   a  1:1  molar  rat io  with  the  ava i lab le   c h l o r i n e .  



6.  The   compos i t ion   of  Claim  1  where in   the  low  foaming  n o n i o n i c  

s u r f a c t a n t   Is  a  solid  at  35°C  ( 9 5 ° F ) .  

7.  The   composi t ion   of  Claim  6  where in   the  low-foaming   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)  from  about   20%  to  abou t   80%  based  on  the  weight   of  t h e  

s u r f a c t a n t   compos i t ion   of  the  r eac t ion   p r o d u c t   of  a 

m o n o h y d r o x y   alcohol  or  alkyl  phenol   c o n t a i n i n g   f rom 

abou t   8  to  about   20  ca rbon   a toms ,   e x c l u d i n g   c y c l i c  

c a r b o n   a toms,   with  from  about   6  to  a b o u t   15  moles  o f  

e t h y l e n e   oxide  per  mole  of  alcohol  or  a lkyl   phenol   on  a n  

a v e r a g e   b a s i s ;  

(b)  from  about   20%  to  abou t   80%  based   on  the  weight   of  t h e  

s u r f a c t a n t   compos i t ion   of  a  block  p o l y o x y e t h y l e n e -  

p o l y o x y p r o p y l e n e   po lymer ic   compound   c o n t a i n i n g   in  i t s  

s t r u c t u r e   the  n u c l e u s   of  a  r e l a t i v e l y   low  m o l e c u l a r  

we igh t   r eac t ive   h y d r o g e n   compound   hav ing   from  2  t o  

abou t   6  r eac t ive   h y d r o g e n   a toms,   the  s t r u c t u r e   b e i n g  

such   that   at  least  abou t   80%  of  the  o x y e t h y l e n e   g r o u p s  

are  p r e s e n t   in  cha in s   a t t a ched   to  the  r e a c t i v e   h y d r o g e n  

compound   and  at  least   about   80%  of  the  o x y p r o p y l e n e  

g r o u p s   are  p r e s e n t   in  chains   a t t a c h e d   to  the  p r e d o m i -  

nan t ly   o x y e t h y l e n e   c h a i n s ,   the  a v e r a g e   molecular   w e i g h t  

be ing   from  about   2000  to  about   12,000  and  e t h y l e n e  

oxide  c o n s t i t u t i n g   from  about   5%  to  abou t   30%  by  w e i g h t  

of  the  block  p o l y o x y e t h y l e n e - p o t y o x y p r o p y l e n e   p o l y m e r i c  

c o m p o u n d ;  

8.  A  l o w - s u d s i n g   g r a n u l a r   d e t e r g e n t   compos i t i on   su i t ab le   f o r  

use  in  an  au tomat ic   d i s h w a s h i n g   machine  c o m p r i s i n g :  

(a)  from  about   40%  to  abou t   90%  by  we igh t   of  a  d e t e r g e n c y  

bu i lde r   mater ia l ,   or  m ix tu re s   t h e r e o f ;  

(b)  an  o rgan ic   ch lo r ine   bleach  c o m p o n e n t   to  p rov ide   f rom 

about   .5%  to  about   3%  of  avai lable   c h l o r i n e   based   on  t h e  

weight   of  the  d e t e r g e n t   c o m p o s i t i o n ;  



(c)  from  abou t   1.5  to  about   8%  of  an  e t h 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   compr i s i ng   a  s u r f a c t a n t   d e r i v e d   from  a 

s t r a i g h t   chain  alcohol  which  con ta ins   from  about   16  to  

about   20  c a r b o n   atoms  e x c l u s i v e   of  cyclic  ca rbon   a t o m s  

c o n d e n s e d   with  an  a v e r a g e   of  from  about   7  to  about   12 

moles  of  e t h y l e n e   oxide  per  mole  of  said  a l c o h o l ;  

(d)  from  abou t   0%  to  about   20%  based   on  the  weight   of  t h e  

e t h o x y l a t e d   nonionic   s u r f a c t a n t   of  an  alkyl  p h o s p h a t e  

e s t e r   or  d i e s t e r   c o n t a i n i n g   from  about   16  to  about   20 

ca rbon   atoms  or  the  monova len t   salts  t h e r e o f ,   or  m i x -  

t u r e s   t h e r e o f ;  

(e)  from  a b o u t   0.3  mole  to  abou t   3  moles  of  an  alkali  me ta l  

b r o m i d e ,   a lkal ine   ea r th   metal  bromide  or  m i x t u r e s  

t h e r e o f   per  mole  of  ava i lab le   c h l o r i n e .  

9.  The  compos i t ion   of  Claim  8  w h e r e i n   the  said  e t h o x y l a t e d  

nonionic   s u r f a c t a n t   compr i se s   from  abou t   2%  to  about   6%  of  a 

s u r f a c t a n t   d e r i v e d   from  a  s t r a i g h t   chain  Ct8  alcohol  c o n d e n s e d  

with  an  a v e r a g e   from  about   7  to  abou t   9  moles  of  e t h y l e n e   o x i d e  

per  mole  of  said  a l c o h o l .  

10.  The  compos i t ion   of  Claim  9  whe re in   the  s u r f a c t a n t   a d d i t i o n -  

ally  compr i se s   from  abou t   20%  to  about   80%  based   on  the  weight   o f  

the  s u r f a c t a n t   compos i t ion   of  a  block  p o l y o x y e t h y l e n e - p o l y o x y -  

p r o p y l e n e   po lymer ic   compound   c o n t a i n i n g   in  its  s t r u c t u r e   t h e  

nuc l eus   of  a  r e l a t i v e l y   low  molecular   weight   r eac t ive   h y d r o g e n  

compound   hav ing   from  2  to  about   6  r e ac t i ve   h y d r o g e n   a toms ,   t h e  

s t r u c t u r e   being  such  tha t   at  least  abou t   80%  of  the  o x y e t h y l e n e  

g r o u p s   are  p r e s e n t   in  cha ins   a t t a c h e d   to  the  r eac t ive   h y d r o g e n  

compound   and  at  least   about   80%  of  the  o x y p r o p y l e n e   g r o u p s   a r e  

p r e s e n t   in  c h a i n s   a t t a c h e d   to  the  p r e d o m i n a n t l y   o x y e t h y l e n e  

c h a i n s ,   the  a v e r a g e   molecular   weight   being  from  about   2000  to  



abou t   12,000  and  e t h y l e n e   oxide  c o n s t i t u t i n g   from  abou t   5%  t o  
about   30%  by  we igh t   of  the  block  p o l y o x y e t h y l e n e - p o l y o x y p r o -  

py lene   po lymer ic   c o m p o u n d .  

11.  The  compos i t ion   of  Claim  8  where in   the  d e t e r g e n c y   b u i l d e r  

mate r ia l ,   or  m i x t u r e s   t h e r e o f ,   comprise   a  material   s e l e c t e d   f r o m  

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

ate ,   sodium  s i l i ca t e ,   h y d r a t e s   t he r eo f ,   and  m i x t u r e s   t h e r e o f .  

12.  The  compos i t ion   of  Claim  8  where in   the  o r g a n i c   c h l o r i n e  

bleach  i n g r e d i e n t   is  a  sodium  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 ,  

po ta s s ium  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 ,   or  m i x t u r e s   t h e r e o f .  

13.  The  composi t ion   of  Claim  8  where in   the  alkyl  p h o s p h a t e   e s t e r  
is  s e l ec t ed   from  the  g r o u p   compr i s ing   mono  C18  alkyl  acid  p h o s -  
p h a t e ,   di-C18  alkyl  acid  p h o s p h a t e ,   and  h y d r a t e s   t h e r e o f   a n d  
m i x t u r e s   t h e r e o f .  

14.  The  composi t ion   of  Claim  8  whe re in   the  bromide   sou rce   i s  
sodium  b romide ,   calcium  b romide ,   or  m i x t u r e s   t h e r e o f .  

15.  The  composi t ion   of  Claim  14  w h e r e i n   t h e   bromide  sou rce   i s  
p r e s e n t   in  a  1:1  molar  ratio  with  the  ch lo r ine   b leach   i n g r e d i e n t .  

16.  The  composi t ion   of  Claim  1  c o n t a i n i n g   material   c apab le   o f  
g e n e r a t i n g   from  about   0.3  mole  to  about   3  moles  of  said  b r o m i d e  
ions  per  mole  of  the  avai lable   c h l o r i n e .  
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