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Technica l   F i e l d  

The  p r e s e n t   i nven t ion   re la tes   to  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   o r g a n i c   s u r f a c t a n t ,   n o n - p h o s p h a t e   d e t e r g e n t   b u i l d e r ,  

p r e f e r a b l y   an  alkali  metal  s i l ica te ,   and  p o l y a c r y l a t e   p o l y m e r  

h a v i n g   a  we igh t   a v e r a g e   molecular   we igh t   of  from  abou t   2,000  t o  

a b o u t   1 0 , 0 0 0 .  

B a c k g r o u n d   A r t  

U.S.   Pa t en t   4 ,072,621,   Rose,   i s sued   Feb.   7,  1978,  d i s c l o s e s  

the  add i t ion   of  a  w a t e r - s o l u b l e   copolymer   of  a  v inyl   compound   a n d  

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

b u i l d e r s .  

Br i t i sh   Pa t en t   2 ,048,841,   Burz lo ,   p u b l i s h e d   Dec.  17,  1980, 

d i s c l o s e s   the  use  of  po lymer ic   a c r y l a m i d e s   to  s t ab i l i ze   a q u e o u s  

s u s p e n s i o n s   of  zeo l i t es .   The  s u s p e n s i o n s   are   said  to  be  s u i t a b l e  

for  s p r a y - d r y i n g   to  obtain   d e t e r g e n t   c o m p o s i t i o n s .  

U.S.   Pa ten t   3 , 9 3 3 , 6 7 3 ,   Davies ,   i s sued   Jan .   20,  1976,  d e -  

s c r i b e s   the  use  of  par t ia l   alkali  metal  sal ts   of  homo-  or  c o p o l y m e r s  

of  u n s a t u r a t e d   a l ipha t i c   mono-  or  p o l y c a r b o x y l i c   ac ids   as  b u i l d e r s  

which  p r o v i d e   improved   s t o r a g e   p r o p e r t i e s .  

U.S.   Pa ten t   3 , 7 9 4 , 6 0 5 ,   Diehl,   i s sued   Feb.   26,  1974,  r e l a t e s  

to  the  use  of  from  0.1%  to  20%  of  a  m i x t u r e   of  sa l ts   of  c e l l u l o s e  

su l fa te   e s t e r s   and  copo lymers   of  a  vinyl  c o m p o u n d   with  m a l e i c  

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

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

U.S.   Pa ten t   3 , 9 2 2 , 2 3 0 ,   Lambert i   et  al,  i s sued   November   2 5 ,  

1975,  d i sc loses   d e t e r g e n t   compos i t ions   c o n t a i n i n g   o l igomeric   p o l y -  

a c r y l a t e s .  

U.S.   Pa ten t   4 ,031,022,   Vogt  et  al,  i s sued   June   21,  1977, 

d i s c lo se s   d e t e r g e n t   compos i t ions   con t a in ing   c o p o l y m e r s   of  a l p h a -  

h y d r o x y a c r y l i c   acid  and  acry l ic   a c i d .  

U.S.   Pa t en t   4 , 378 ,080 ,   M u r p h y ,   i s sued   April  5,  1983 ,  

d i s c lo se s   low  levels  of  film  forming  po lymer s   for  i m p r o v i n g  

d e t e r g e n t   g r a n u l e s '   s t r u c t u r e .  

Br i t i sh   Pa ten t   Appl ica t ion   2 ,097 ,419A,   p u b l i s h e d   November   3 ,  



1982,  d i sc loses   "base   bead"   compos i t i ons   c o n t a i n i n g   low  levels   o f  

low  molecular   weight   e spec ia l ly   1 , 0 0 0 - 2 , 0 0 0 ,   p o l y a c r y l a t e   f o r  

s t r u c t u r e   r e a s o n s .  

Br i t i sh   Pa ten t   1,333,915,  p u b l i s h e d   Oct.   17,  1973,  d i s c l o s e s  

tha t   po lyac ry l i c   acids  of  molecular   weight   g r e a t e r   than  1000  a n d  

hav ing   from  5-55%  of  its  c a r b o x y l   g r o u p s   n e u t r a l i z e d   as  t h e  

sodium  salt  are  f r e e - f l o w i n g   p o w d e r s   useful   as  d e t e r g e n t   b u i l d e r s .  

Br i t i sh   Pa ten t   1 ,380,402,   P r i t c h a r d   et  al,  p u b l i s h e d   Jan .   15, 

1975,  r e l a t es   to  the  add i t ion   of  low  levels  of  r e a c t i v e   and  n o n -  
r e a c t i v e   po lymers   to  p r o v i d e   f r e e - f l o w i n g   g r a n u l a r   d e t e r g e n t s  

c o n t a i n i n g   nonionic   s u r f a c t a n t s .  

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

The  p r e s e n t   i nven t ion   e n c o m p a s s e s   a  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 :  

(a)  from  about   5%  to  about   50%  by  w e i g h t   of  o r g a n i c  
s u r f a c t a n t   s e l ec ted   from  the  g r o u p   c o n s i s t i n g   of  a n i o n i c ,   n o n i o n i c ,  

z w i t t e r i o n i c ,   ampho ly t i c   and  ca t ionic   s u r f a c t a n t s ,   and  m i x t u r e s  

t h e r e o f ;  

(b)  from  about   5%  to  about   80%  by  weight   of  n o n - p h o s p h o r -  

ous  d e t e r g e n t   b u i l d e r ;  

(c)  from  about   0.3%  to  about   5%  by  weight   of  a  p o l y a c r y l a t e  

po lymer   soluble   in  an  a q u e o u s   s l u r r y   compr i s ing   the   above   c o m -  

p o n e n t s   and  hav ing   a  weight   a v e r a g e   molecular   we igh t   of  f r o m  

abou t   2,000  to  about   1 0 , 0 0 0 .  

Detailed  D e s c r i p t i o n   of  the  I n v e n t i o n  

The  d e t e r g e n t   compos i t ions   of  the  p r e s e n t   i n v e n t i o n   c o n t a i n  

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

b u i l d e r ,   and  a  p o l y a c r y l a t e   polymer  of  s e l ec ted   mo lecu la r   w e i g h t  

at  a  low  level.  The  p o l y a c r y l a t e   po lymers   h e r e i n   p r o v i d e   a  

s u r p r i s i n g   boost   to  the  removal  of  clay  soils  even   at  t h e s e   low 

levels  which  do  not  p rov ide   s u b s t a n t i a l   bu i lder   c a p a c i t y .  

The  compos i t ions   of  the  p r e s e n t   inven t ion   can  be  p r e p a r e d  

by  d ry ing   an  aqueous   s l u r r y   compr i s ing   the  c o m p o n e n t s ,   b y  

agg lomera t i on   or  by  mixing  the  va r ious   i n g r e d i e n t s ,   e i the r   dry   o r  

in  liquid  form,  e i the r   a q u e o u s   or  a n h y d r o u s .   The  e f f e c t   i s  

ob ta ined   r e g a r d l e s s   of  the  method  of  p r e p a r a t i o n .   It  is  b e l i e v e d  

tha t   the  effect   is  ob ta ined   by  some  kind  of  s u r f a c e   m o d i f i c a t i o n .  



Organ ic   S u r f a c t a n t  

The  d e t e r g e n t   compos i t ions   here in   conta in   from  abou t   5%  t o  

abou t   50%  by  we igh t   of  an  o rgan ic   s u r f a c t a n t   s e l e c t e d   from  t h e  

g r o u p   c o n s i s t i n g   of  an ion ic ,   non ion ic ,   z w i t t e r i o n i c ,   a m p h o l y t i c   a n d  

ca t ion ic   s u r f a c t a n t s ,   and  m i x t u r e s   t h e r e o f .   The  s u r f a c t a n t   p r e -  

f e r a b l y   r e p r e s e n t s   from  about   10%  to  abou t   30%  by  we igh t   of  t h e  

d e t e r g e n t   compos i t i on .   S u r f a c t a n t s   useful   he re in   are   l is ted  in  

U .S .   Pa ten t   3 , 6 6 4 , 9 6 1 ,   Nor r i s ,   i ssued  May  23,  1972,  and  in  U . S .  

P a t e n t   3 , 9 1 9 , 6 7 8 ,   L a u g h l i n ,   et  al,  i s sued   December   30,  1975,  b o t h  

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 .   Useful  ca t ionic   s u r f a c t a n t s   a l s o  

inc lude   those   d e s c r i b e d   in  U.S.   Pa ten t   4 , 2 2 2 , 9 0 5 ,   C o c k r e l l ,  

i s s u e d   S e p t e m b e r   16,  1980,  and  in  U.S.   Pa ten t   4 , 2 3 9 , 6 5 9 ,   M u r p h y ,  

i s sued   December   16,  1980,  both  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 .  

W a t e r - s o l u b l e   sal ts   of  the  h igher   fa t ty   a c i d s ,   i . e . .   " s o a p s " ,  

are  useful   an ionic   s u r f a c t a n t s   in  the  compos i t i ons   h e r e i n .   T h i s  

i nc ludes   alkali  metal  soaps  such  as  the  sod ium,   p o t a s s i u m ,   a m m o n -  

ium,  and  s u b s t i t u t e d   ammonium  sal ts   of  h i g h e r   fa t ty   ac ids   c o n -  

t a in ing   from  about   8  to  about   24  ca rbon   a toms,   and  p r e f e r a b l y  

from  about   12  to  about   18  carbon   a toms.   Soaps  can  be  made  b y  

d i r e c t   s a p o n i f i c a t i o n   of  fats  and  oils  or  by  the  n e u t r a l i z a t i o n   o f  

f ree   fa t ty   ac ids .   P a r t i c u l a r l y   useful   are  the  sodium  and  p o t a s -  

sium  sal ts   of  the  m i x t u r e s   of  fat ty  acids  d e r i v e d   from  coconu t   oil 

and  tallow,  i . e . ,   sodium  or  po tass ium  tallow  and  coconu t   s o a p .  
Useful  anionic   s u r f a c t a n t s   also  inc lude   the  w a t e r - s o l u b l e  

s a l t s ,   p r e f e r a b l y   the  alkali  metal,   ammonium  and  s u b s t i t u t e d  

ammonium  s a l t s ,   of  o rgan ic   su l fu r i c   reac t ion   p r o d u c t s   hav ing   in  

t he i r   molecular   s t r u c t u r e   an  alkyl  g r o u p   c o n t a i n i n g   from  abou t   10 

to  about   20  c a rbon   atoms  and  a  su l fonic   acid  or  s u l f u r i c   a c i d  

e s t e r   g r o u p .   ( I n c l u d e d   in  the  term  "alkyl"  is  the  alkyl  por t ion   o f  

acyl  g r o u p s . )   Examples   of  this  g r o u p   of  s y n t h e t i c   s u r f a c t a n t s  

are  the  sodium  and  po tass ium  alkyl  s u l f a t e s ,   e spec ia l ly   t h o s e  

o b t a i n e d   by  su l f a t i ng   the  h igher   alcohols  (CB-C18  ca rbon   a t o m s )  .  

such  as  those   p r o d u c e d   by  r educ ing   the  g l y c e r i d e s   of  tallow  o r  

coconu t   oil;  and  the  sodium  and  po tass ium  a l k y l b e n z e n e   s u l f o n a t e s  

in  which  the  alkyl  g r o u p   con ta ins   from  about   9  to  abou t   15  c a r b o n  



a toms,   in  s t r a i g h t   chain  or  b r a n c h e d   chain  c o n f i g u r a t i o n ,   e . g . ,  
t hose   of  the  type   d e s c r i b e d   in  U .S .   P a t e n t s   2 ,220 ,099   a n d  

2 , 4 7 7 , 3 8 3 .   Especia l ly   va luab le   are  l inear  s t r a i g h t   chain  a l k y l -  

b e n z e n e   su l fona t e s   in  which  the  a v e r a g e   number   of  c a rbon   a t o m s  

in  the  alkyl  g r o u p   is  from  about   11  to  13,  a b b r e v i a t e d   a s  

C 1 1 - n L A S .  
Other   anionic   s u r f a c t a n t s   he re in   are  the  sodium  alkyl  g l y c -  

eryl   e the r   s u l f o n a t e s ,   e spec ia l ly   those   e t h e r s   of  h ighe r   a l c o h o l s  

d e r i v e d   from  tallow  and  coconu t   oil;  sodium  coconut   oil  f a t ty   a c i d  

m o n o g l y c e r i d e   s u l f o n a t e s   and  s u l f a t e s ;   sodium  or  p o t a s s i u m   s a l t s  

of  alkyl  phenol   e t h y l e n e   oxide  e t h e r   su l f a t e s   c o n t a i n i n g   f r o m  

abou t   1  to  about   10  uni ts   of  e t h y l e n e   oxide  per  molecule  and  f r o m  

abou t   8  to  about   12  ca rbon   atoms  in  the  alkyl  g r o u p ;   and  s o d i u m  

or  po tass ium  sal ts   of  alkyl  e t h y l e n e   oxide  e t h e r   s u l f a t e s   c o n t a i n -  

ing  about   1  to  about   10  un i t s   of  e t h y l e n e   oxide  per  molecule  a n d  

from  about   10  to  about   20  ca rbon   atoms  in  the  alkyl  g r o u p .  
Other   useful   anionic   s u r f a c t a n t s   inc lude   the  w a t e r - s o l u b l e  

sa l t s   of  e s t e r s   of  a l p h a - s u l f o n a t e d   fa t ty   acids   c o n t a i n i n g   f r o m  

abou t   6  to  20  carbon   atoms  in  the  fa t ty   acid  g r o u p   and  f r o m  

abou t   1  to  10  carbon   atoms  in  the  e s t e r   g r o u p ;   w a t e r - s o l u b l e   s a l t s  

of  2 - a c y l o x y - a l k a n e - 1 - s u l f o n i c   acids  con t a in ing   from  about   2  to  9 

c a r b o n   atoms  in  the  acyl  g r o u p   and  from  abou t   9  to  abou t   23 

ca rbon   atoms  in  the  a lkane  moiety;  alkyl  e the r   su l f a t e s   c o n t a i n i n g  

from  about   10  to  20  ca rbon   atoms  in  the  alkyl  g r o u p   and  f r o m  

abou t   1  to  30  moles  of  e t h y l e n e   oxide;   w a t e r - s o l u b l e   sal ts   of  o l e f i n  

s u l f o n a t e s   con ta in ing   from  about   12  to  24  ca rbon   atoms;   a n d  

b e t a - a l k y l o x y   a lkane  s u l f o n a t e s   c o n t a i n i n g   from  about   1  to  3 

c a r b o n   atoms  in  the  alkyl  g r o u p   and  from  about   8  to  20  c a r b o n  

atoms  in  the  a lkane  m o i e t y .  

W a t e r - s o l u b l e   nonionic  s u r f a c t a n t s   are  also  useful   in  t h e  

compos i t ions   of  the  i nven t ion .   Such  nonionic  mater ia ls   i n c l u d e  

c o m p o u n d s   p r o d u c e d   by  the  c o n d e n s a t i o n   of  a lky lene   oxide  g r o u p s  

( h y d r o p h i l i c   in  na tu r e )   with  an  o rgan ic   h y d r o p h o b i c   c o m p o u n d ,  

which  may  be  a l iphat ic   or  alkyl  aromatic   in  n a t u r e .   The  l eng th   o f  

the  p o l y o x y a l k y l e n e   g roup   which  is  c o n d e n s e d   with  any  p a r t i c u l a r  



h y d r o p h o b i c   g r o u p   can  be  readi ly   a d j u s t e d   to  yield  a  w a t e r -  

so luble   compound   hav ing   the  d e s i r e d   d e g r e e   of  ba l ance   b e t w e e n  

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

Su i t ab le   nonionic   s u r f a c t a n t s   inc lude   the  p o l y e t h y l e n e   o x i d e  

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

alkyl  pheno l s   hav ing   an  alkyl  g r o u p   con t a in ing   from  abou t   6  to  15 

c a r b o n   a toms,   in  e i t he r   a  s t r a i g h t   chain  or  b r a n c h e d   chain   c o n f i g -  

u r a t i o n ,   with  from  abou t   3  to  12  moles  of  e t h y l e n e   oxide   per  mole  

of  alkyl  p h e n o l .  

P r e f e r r e d   non ion ic s   are  the  w a t e r - s o l u b l e   c o n d e n s a t i o n  

p r o d u c t s   of  a l i pha t i c   a lcohols   con ta in ing   from  8  to  22  c a r b o n  

a toms,   in  e i t h e r   s t r a i g h t   chain  or  b r a n c h e d   c o n f i g u r a t i o n ,   w i t h  

from  3  to  12  moles  of  e t h y l e n e   oxide  per  mole  of  a lcohol .   P a r t i -  

cu la r ly   p r e f e r r e d   are  the  c o n d e n s a t i o n   p r o d u c t s   of  a lcohols   h a v i n g  

an  alkyl  g r o u p   c o n t a i n i n g   from  about   9  to  15  c a r b o n   atoms  w i t h  

from  about   4  to  8  moles  of  e t h y l e n e   oxide  per  mole  of  a l c o h o l .  

Semi -po la r   nonionic   s u r f a c t a n t s   useful   h e r e in   inc lude   w a t e r -  

soluble   amine  ox ides   c o n t a i n i n g   one  alkyl  moiety  of  from  about   10 

to  18  c a rbon   atoms  and  two  moieties  se lec ted   from  the  g r o u p  

c o n s i s t i n g   of  alkyl  g r o u p s   and  h y d r o x y a l k y l   g r o u p s   c o n t a i n i n g  

from  1  to  3  c a rbon   atoms;  w a t e r - s o l u b l e   p h o s p h i n e   ox ides   c o n t a i n -  

ing  one  alkyl  moiety  of  abou t   10  to  18  c a rbon   atoms  and  t w o  

moieties  s e l ec t ed   from  the  g r o u p   c o n s i s t i n g   of  alkyl  g r o u p s   a n d  

h y d r o x y a l k y l   g r o u p s   c o n t a i n i n g   from  about   1  to  3  c a r b o n   a t o m s ;  

and  w a t e r - s o l u b l e   s u l f o x i d e s   con ta in ing   one  alkyl  moiety  of  f r o m  

abou t   10  to  18  ca rbon   atoms  and  a  moiety  se lec ted   from  the  g r o u p  

c o n s i s t i n g   of  alkyl  and  h y d r o x y a l k y l   moieties  of  from  abou t   1  to  3 

ca rbon   a t o m s .  

Ampholy t i c   s u r f a c t a n t s   inc lude  d e r i v a t i v e s   of  a l ipha t i c   o r  

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

in  which  the  a l ipha t i c   moiety  can  be  s t r a i g h t   chain  or  b r a n c h e d  

and  where in   one  of  the  a l ipha t ic   s u b s t i t u e n t s   c o n t a i n s   from  a b o u t  

8  to  18  ca rbon   atoms  and  at  least  one  a l iphat ic   s u b s t i t u e n t   c o n -  

tains  an  anionic   w a t e r - s o l u b i l i z i n g   g r o u p .  



Zwi t t e r ion ic   s u r f a c t a n t s   inc lude   d e r i v a t i v e s   of  a l i p h a t i c  

q u a t e r n a r y   ammonium,  p h o s p h o n i u m ,   and  su l fonium  c o m p o u n d s   in  

which  one  of  the  a l ipha t ic   s u b s t i t u e n t s   con ta in s   from  abou t   8  t o  

18  c a r b o n   a t o m s .  

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   he re in   do  not  c o m p r i s e  

s u b s t a n t i a l   amounts   of  nonionic   d e t e r g e n t   s u r f a c t a n t s   a n d ,  

p r e f e r a b l y ,   are  anionic   s u r f a c t a n t s ,   e spec ia l ly   those   s e l ec ted   f r o m  

the  g r o u p   c o n s i s t i n g   of  the  alkali  metal  sal ts   of  C 1 1 - 1 3  
a l k y l b e n z e n e   s u l f o n a t e s ,   C14-18  alkyl  s u l f a t e s ,   C14-18  alkyl  l i n e a r  

p o l y e t h o x y   su l f a t e s   con ta in ing   from  abou t   1  to  abou t   4  moles  o f  

e t h y l e n e   oxide ,   and  m i x t u r e s   t h e r e o f .  

The  N o n - P h o s p h o r o u s   D e t e r g e n t  B u i l d e r  
The  compos i t ions   of  the  p r e s e n t   i nven t ion   also  conta in   f r o m  

abou t   5%  to  a b o u t   80%,  p r e f e r a b l y   from  abou t   10%  to  about   70%, 

and  most  p r e f e r a b l y   from  abou t   15%  to  abou t   60%,  by  weight   of  a  

n o n - p h o s p h o r o u s   d e t e r g e n t   b u i l d e r .   The  n o n - p h o s p h o r o u s  

d e t e r g e n t   bu i lde r   can  be  e i t he r   o rgan i c   or  i n o r g a n i c   in  n a t u r e .  

T h e y   func t ion   as  d e t e r g e n c y   b u i l d e r   ma te r ia l s   in  the  l a u n d e r i n g  

s o l u t i o n .  

N o n - p h o s p h o r o u s   d e t e r g e n t   bu i l de r   are  g e n e r a l l y   s e l e c t e d  

from  the  va r ious   w a t e r - s o l u b l e ,   alkali  metal ,   ammonium  o r  

s u b s t i t u t e d   ammonium  c a r b o n a t e s ,   s i l i ca t e s ,   c a r b o x y l a t e s ,   a n d  

p o l y c a r b o x y l a t e s   o the r   than  the  p o l y a c r y l a t e s   as  d e f i n e d  

h e r e i n a f t e r ,   espec ia l ly   n o n - p o l y m e r i c   p o l y c a r b o x y l a t e s .   P r e f e r r e d  

are  the  alkali  metal,   e spec ia l ly   sodium,   sal ts   of  the  a b o v e .  

H o w e v e r ,   the  p r e s e n t   compos i t ions   p r e f e r a b l y   conta in   less  t h a n  

a b o u t   6%,  more  p r e f e r a b l y   less  than  about   4%,  by  weight   o f  

s i l icate   mater ia ls   for  optimum  g r a n u l e   s o l u b i l i t y .  

Specif ic   examples   of  n o n - p h o s p h o r u s ,   i no rgan i c   b u i l d e r s   a r e  

sodium  and  po tass ium  c a r b o n a t e ,   b i c a r b o n a t e ,   s e s q u i c a r b o n a t e ,  

t e t r a b o r a t e   d e c a h y d r a t e ,   and  s i l icate   hav ing   a  molar  ratio  of  S i 0 2  
to  alkali  metal  oxide  of  from  about   0.5  to  about   4 .0 ,   p r e f e r a b l y  

from  about   1.0  to  about   2 . 4 .  

An  espec ia l ly   p r e f e r r e d   d e t e r g e n c y   bu i lde r   is  c r y s t a l l i n e  

a luminos i l i ca te   ion  e x c h a n g e  m a t e r i a l   of  the  f o r m u l a  



where in   z  and  y  a r e   at  least   abou t   6,  the  molar  r a t io   of  z  to  y  i s  

from  about   1.0  to  abou t   0.5  and  x  is  from  abou t   10  to  a b o u t   2 6 4 .  

A m o r p h o u s   h y d r a t e d   a luminos i l i ca t e   ma te r i a l s   u s e f u l   h e r e i n   h a v e  

the  empirical   f o r m u l a  

whe re in   M  is  sod ium,   p o t a s s i u m ,   ammonium  or  s u b s t i t u t e d  

ammonium,  z  is  from  abou t   0.5  to  about   2  a n d   y  is  1,  s a i d  

material   hav ing   a  magnes ium  ion  e x c h a n g e   c a p a c i t y   of  at  l e a s t  

abou t   50  mil l igram  e q u i v a l e n t s   of  CaC03  h a r d n e s s   per   g ram  o f  

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

The  a luminos i l i c a t e   ion  e x c h a n g e   b u i l d e r   m a t e r i a l s   h e r e i n   a r e  
in  h y d r a t e d   form  and  conta in   from  about   10%  to  a b o u t   28%  o f  

wate r   by  we igh t   if  c r y s t a l l i n e ,   and  p o t e n t i a l l y   even   h i g h e r  

amount s   of  wa te r   if  a m o r p h o u s .   Highly  p r e f e r r e d   c r y s t a l l i n e  
a luminos i l i ca te   ion  e x c h a n g e   ma te r i a l s   conta in   f rom  a b o u t   18%  t o  

about   22%  wate r   in  t he i r   c r y s t a l   ma t r ix .   T h e   c r y s t a l l i n e  
a luminos i l i ca te   ion  e x c h a n g e   mate r ia l s   are  f u r t h e r   c h a r a c t e r i z e d   b y  

a  pa r t i c l e   size  d i ame te r   of  from  about   0.1  mic ron   to  a b o u t   10 

microns .   A m o r p h o u s   mate r ia l s   are  often  smal le r ,   e . g . ,   down  t o  

less  than  about   0.01  micron .   P r e f e r r e d   ion  e x c h a n g e   m a t e r i a l s  

have  a  pa r t i c le   size  d i ame te r   of  from  about   0.2  m i c r o n   to  a b o u t   4 

mic rons .   The  term  " p a r t i c l e   size  d i ame te r "   h e r e i n   r e p r e s e n t s   t h e  

a v e r a g e   pa r t i c l e   size  d i ame te r   of  a  g iven   ion  e x c h a n g e   mate r ia l   a s  

d e t e r m i n e d   by  c o n v e n t i o n a l   ana ly t ica l   t e c h n i q u e s   such   as ,   f o r  

example ,   mic roscop ic   d e t e r m i n a t i o n   u t i l iz ing  a  s c a n n i n g   e l e c t r o n  

mic roscope .   The  c r y s t a l l i n e   a luminos i l i ca te   ion  e x c h a n g e   m a t e r i a l s  

here in   are  u sua l ly   f u r t h e r   c h a r a c t e r i z e d   by  t h e i r   calcium  ion  

e x c h a n g e   c a p a c i t y ,   which  is  at  least   about   200  mg.   e q u i v a l e n t   o f  

CaC03  water   h a r d n e s s / g .   of  a luminos i l i ca t e ,   c a l c u l a t e d   on  a n  

a n h y d r o u s   b a s i s ,   and  which  g e n e r a l l y   is  in  the  r a n g e   of  f r o m  

about   300  mg.  e q . / g .   to  about   352  mg.  e q . / g .   T h e  

a luminos i l i ca te   ion  e x c h a n g e   mate r ia l s   here in   a r e   still  f u r t h e r  

c h a r a c t e r i z e d   by  the i r   calcium  ion  e x c h a n g e   rate  w h i c h   is  at  l e a s t  

about   2  g r a i n s   C a + + / g a l l o n / m i n u t e l g r a m / g a l l o n   of  a l u m i n o s i l i c a t e  

( a n h y d r o u s   b a s i s ) ,   and  g e n e r a l l y   lies  within  the  r a n g e   of  f r o m  



abou t   2  g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n   to  abou t   6  g r a i n s / g a l -  

l o n / m i n u t e / g r a m / g a l l o n ,   based  on  calcium  ion  h a r d n e s s .   O p t i m u m  

a luminos i l i ca t e   for  bu i lde r   p u r p o s e s   e x h i b i t   a  calcium  ion  e x c h a n g e  

rate   of  at  least   about   4  g r a i n s / g a l l o n / m i n u t e / g r a m / g a l l o n .  

The  a m o r p h o u s   a luminos i l i ca te   ion  e x c h a n g e   mate r ia l s   u s u a l l y  

have   a  M g   e x c h a n g e   capac i ty   of  at  least   about   50  mg.  e q .  

C a C 0 3 / g .   (12  mg.  Mg++/g . )   and  a  Mg ++  e x c h a n g e   rate  of  at  l e a s t  

a b o u t   1  g r a i n / g a l l o n / m i n u t e / g r a m / g a l l o n .   A m o r p h o u s   ma te r i a l s   d o  

not  e x h i b i t   an  o b s e r v a b l e   d i f f r a c t i o n   p a t t e r n   when  examined   b y  
Cu  r ad i a t i on   (1.54  Angs t rom  U n i t s ) .  

Aluminos i l i ca te   ion  e x c h a n g e   ma te r i a l s   useful   in  the  p r a c t i c e  
of  this   inven t ion   are  commercial ly   ava i l ab le .   The  a l u m i n o s i l i c a t e s  

use fu l   in  this   inven t ion   can  be  c r y s t a l l i n e   or  a m o r p h o u s   in  

s t r u c t u r e   and  can  be  n a t u r a l l y - o c c u r r i n g   a luminos i l i ca t e s   o r  

s y n t h e t i c a l l y   d e r i v e d .   A  method  for  p r o d u c i n g   a luminos i l i ca t e   i o n  

e x c h a n g e   mate r ia l s   is  d i s c u s s e d   in  U.S .   Pa ten t   3 , 9 8 5 , 6 6 9 ,  

Krummel  et  al,  i s sued  Oc tober   12,  1976,  i n c o r p o r a t e d   he re in   b y  

r e f e r e n c e .   P r e f e r r e d   s y n t h e t i c   c r y s t a l l i n e   a luminos i l i ca te   i o n  

e x c h a n g e   mater ia l s   useful   he re in   are  ava i lab le   u n d e r   t h e  

d e s i g n a t i o n s   Zeolite  A,  Zeolite  B,  and  Zeolite  X.  In  an  e s p e c i a l l y  

p r e f e r r e d   embod imen t ,   the  c r y s t a l l i n e   a luminos i l i ca t e   ion  e x c h a n g e  

mater ia l   in  Zeolite  A  and  has  the  f o r m u l a  

w h e r e i n   x  is  from  about   20  to  about   30,  e spec ia l ly   about   2 7 .  

W a t e r - s o l u b l e ,   n o n - p h o s p h o r u s   o rgan ic   b u i l d e r s   useful  h e r e i n  

inc lude   the  v a r i o u s   alkali  metal ,   ammonium  and  s u b s t i t u t e d  

ammonium,   c a r b o x y l a t e s ,   p o l y c a r b o x y l a t e s   and  p o l y h y d r o x y s u l f o n -  

a t e s .   Examples   of  n o n - p o l y m e r i c   p o l y c a r b o x y l a t e   b u i l d e r s   are  t h e  

sod ium,   p o t a s s i u m ,   l i thium,  ammonium  and  s u b s t i t u t e d   ammonium 

sa l t s   of  e t h y l e n e d i a m i n e t e t r a a c e t i c   acid,   n i t r i l o t r i a c e t i c   a c i d ,  

o x y d i s u c c i n i c   ac id ,   mellitic  acid,   b e n z e n e   p o l y c a r b o x y l i c   a c i d s ,  

and  c i t r ic   acid.   The  composi t ions   of  this  i nven t ion   only  c o n t a i n  

the  limited  amount   of  p o l y a c r y l a t e   def ined   h e r e i n a f t e r .  

Other   useful   b u i l d e r s   here in   are  sodium  and  p o t a s s i u m  

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



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

ph lo rog luc ino l   t r i s u l f o n a t e .  

Other   su i t ab le   p o l y c a r b o x y l a t e s   are  the  po lyace ta l   c a r b o x y -  

lates  d e s c r i b e d   in  U.S.   Pa ten t   4 , 1 4 4 , 2 2 6 ,   i ssued  March  13,  1979 

to  C r u t c h f i e l d ,   et  a l . ,   and  U.S.   Pa ten t   4 , 2 4 6 , 4 9 5 ,   i ssued  M a r c h  

27,  1979  to  C r u t c h f i e l d ,   et  a l . ,   both  i n c o r p o r a t e d   here in   b y  

r e f e r e n c e .   These   polyaceta l   c a r b o x y l a t e s   can  be  p r e p a r e d   b y  

b r i n g i n g   t o g e t h e r   u n d e r   po lymer i za t ion   cond i t i ons   an  e s t e r   o f  

g lyoxyl ic   acid  and  a  po lymer i za t ion   i n i t i a to r .   The  r e s u l t i n g  

polyaceta l   c a r b o x y l a t e   e s t e r   is  then  a t t a c h e d   to  chemical ly   s t a b l e  

end  g r o u p s   to  s tabi l ize   the  polyaceta l   c a r b o x y l a t e   a g a i n s t   r a p i d  

d e p o l y m e r i z a t i o n   in  a lkal ine   so lu t ion ,   c o n v e r t e d   to  the  c o r r e s -  

pond ing   sal t ,   and  added  to  a  s u r f a c t a n t .  

Other   d e t e r g e n c y   b u i l d e r   mate r ia l s   useful   he re in   are  t h e  

" seeded   bu i lde r "   compos i t ions   d i sc losed   in  Belgian  Pa ten t   N o .  

798,856,   i s sued   Oc tobe r   29,  1973,  i n c o r p o r a t e d   here in   b y  

r e f e r e n c e .   Specif ic   examples   of  such  seeded   b u i l d e r   m i x t u r e s  

are:   3:1  wt.  m i x t u r e s   of  sodium  c a r b o n a t e   and  calcium  c a r b o n a t e  

having   5  micron  pa r t i c l e   d i amete r ;   2.7:1  wt.  m i x t u r e s   of  s o d i u m  

s e s q u i c a r b o n a t e   and  calcium  c a r b o n a t e   having   a  pa r t i c l e   d i a m e t e r  

of  0.5  microns;   20:1  wt.  m i x t u r e s   of  sodium  s e s q u i c a r b o n a t e   a n d  

calcium  h y d r o x i d e   hav ing   a  pa r t i c le   d iamete r   of  0.01  micron;   a n d  

a  3:3:1  wt.  m ix tu re   of  sodium  c a r b o n a t e ,   sodium  a lumina te   a n d  

calcium  oxide  hav ing   a  pa r t i c le   d iamete r   of  5  m i c r o n s .  

P r e f e r a b l y   the  bu i lde r   is  se lec ted   from  the  g r o u p   c o n s i s t i n g  

of  zeol i tes ,   e spec ia l ly   Zeolite  A;  c a r b o n a t e s ,   e spec ia l ly   s o d i u m  

c a r b o n a t e ;   and  c i t r a t e s ,   espec ia l ly   sodium  c i t r a t e .  

Soaps ,   as  d e s c r i b e d   h e r e i n b e f o r e ,   can  also  act  as  b u i l d e r s  

d e p e n d i n g   upon  the  pH  of  the  wash  so lu t ion ,   the  i n so lub i l i t y   o f  

the  calcium  a n d / o r   magnes ium  soaps ,   and  the  p r e s e n c e   of  o t h e r  

bu i l de r s   and  soap  d i s p e r s a n t s .  



The  compos i t ions   here in   p r e f e r a b l y   conta in   from  abou t   0%  t o  

abou t   6%,  p r e f e r a b l y   from  about   0.5%  to  abou t   5%,  and  m o s t  

p r e f e r a b l y   from  about   1%  to  about   4%,  by  we igh t   of  an  alkali  meta l  

s i l ica te   hav ing   a  molar  ratio  of  Si02  to  alkali  metal  oxide   of  f r o m  

abou t   1.0  to  about   3 .2 ,   p r e f e r a b l y   from  abou t   1.6  to  abou t   2 . 4 .  

Sodium  s i l ica te ,   p a r t i c u l a r l y   one  hav ing   a  molar  rat io  of  f r o m  

abou t   1.8  to  about   2 .2 ,   is  p r e f e r r e d .  

The  alkali  metal  s i l ica tes   can  be  p u r c h a s e d   in  e i the r   liquid  o r  

g r a n u l a r   form.  Si l icate  s l u r r i e s   can  c o n v e n i e n t l y   be  used  t o  

avoid  hav ing   to  d i sso lve   the  dr ied   form  in  the  a q u e o u s   s l u r r y  

( e . g . ,   c r u t c h e r   mix)  of  the  componen t s   h e r e i n .  

P o l y a c r y l a t e   P o l y m e r  

The  compos i t ions   of  the  p r e s e n t   i nven t ion   con ta in   from  a b o u t  

0 . 3 %   to  a b o u t   5%,  p r e f e r a b l y   from  about   1.0%  to  abou t   3%,  a n d  

more  p r e f e r a b l y   from  about   1.5%  to  abou t   2%,  by  we igh t   of  a 

p o l y a c r y l a t e   polymer   having   a  molecular   we igh t   of  from  a b o u t  

2,000  to  about   10,000,   p r e f e r a b l y   from  about   3,000  to  a b o u t  

8 ,000 ,   and  more  p r e f e r a b l y   from  abou t   3,000  to  abou t   6 , 0 0 0 .  

Optimum  so lubi l i ty   of  the  polymer  is  o b t a i n e d   when  it  is  in  t h e  

form  of  an  at  least   pa r t i a l ly   n e u t r a l i z e d   alkali  metal ,   ammonium  o r  

s u b s t i t u t e d   ammonium  ( e . g . ,   mono- ,   di-  or  t r i e t h a n o l   ammon ium)  

sal t .   The  alkali  metal ,   espec ia l ly   sodium,   sal ts   are  m o s t  

p r e f e r r e d .  

Lower  levels  of  p o l y a c r y l a t e   are  p r e f e r r e d   for  cost  r e a s o n s  

and  t h e r e   is  less  chance   of  an  a d v e r s e   e f fec t   on  o the r   d e t e r g e n t  

p r o p e r t i e s ,   e . g . ,   c leaning  of  o ther   soils ,   p e r f o r m a n c e   by  m i n o r  

i n g r e d i e n t s   such  as  enzymes   or  b r i g h t e n e r s ,   e t c .  

Su i t ab le   po lymers   here in   are  the  at  least   pa r t i a l l y   n e u t r a l i z e d  

sal ts   of  po lymers   of  acryl ic   acid.  One  can  also  use  c o p o l y m e r s  

formed  with  small  amounts   of  o ther   c o p o l y m e r i s a b l e   m o n o m e r s .  

The  p e r c e n t a g e   by  weight   of  the  polymer  un i t s   which  is  d e r i v e d  

from  acry l ic   acid  is  p r e f e r a b l y   g r e a t e r   than  about   80%.  S u i t a b l e  .  

c o p o l y m e r i s a b l e   monomers  inc lude ,   for  example ,   m e t h a c r y l i c   a c i d ,  

h y d r o x y a c r y l i c   acid,   vinyl  ch lo r ide ,   vinyl  alcohol,   f u r a n ,  

a c r y l o n i t r i l e ,   m e t h a c r y l o n i t i l e ,   vinyl  a c e t a t e ,   methyl  a c r y l a t e ,  



methyl  m e t h a c r y l a t e ,   s t y r e n e ,   a l p h a - m e t h y l s t y r e n e ,   vinyl   m e t h y l  
e t h e r ,   vinyl  e thyl   e t h e r ,   vinyl  p ropyl   e t h e r ,   a c r y l a m i d e ,  

e t h y l e n e ,   p r o p y l e n e   and  3 - b u t e n o i c   a c i d .  

P r e f e r r e d   c o p o l y m e r s   of  the  above  g r o u p   conta in   at  l e a s t  

about   90%  by  we igh t   of  un i t s   d e r i v e d   from  the  ac ry l i c   a c i d .  

P r e f e r a b l y   e s s e n t i a l l y   all  of  the  polymer   is  d e r i v e d   from  a c r y l i c  

acid.   P a r t i c u l a r l y   p r e f e r r e d   is  sodium  p o l y a c r y l a t e ,   e s p e c i a l l y  

when  it  has  an  a v e r a g e   molecular   weight   of  from  abou t   3,000  t o  

about   6 , 0 0 0 .  

Optional   C o m p o n e n t s  

The  compos i t i ons   of  the  i nven t ion   p r e f e r a b l y   con ta in   f r o m  

abou t   0.3%  to  abou t   6.0%,  p r e f e r a b l y   from  about   0.5%  to  a b o u t  

4.0%,  and  more  p r e f e r a b l y   from  about   0.7%  to  a b o u t   3.0%  b y  

weight   of  a  w a t e r - s o l u b l e   po lymer ic   mater ia l ,   or  m i x t u r e s   t h e r e o f ,  

con ta in ing   at  least   abou t   50%  e t h y l e n e   oxide  by  w e i g h t ,   s a i d  

polymer  or  m i x t u r e s   t h e r e o f   having   a  melting  point   not  less  t h a n  

abou t   35°C.  P r e f e r a b l y   the  po lymer ic   material   will  have  a  m e l t i n g  

point  not  less  than  about   45°C,  more  p r e f e r a b l y   not  less  t h a n  

about   50°C  and  most  p r e f e r a b l y   not  less  than  about   5 5 ° C .  

Because   the  po lymer ic   mate r ia l s   useful   in  the  p r a c t i c e   of  t h e  

i n v e n t i o n  a r e   g e n e r a l l y   m i x t u r e s   r e p r e s e n t i n g   a  r ange   of  m o l e c u l a r  

we igh t s ,   the  ma te r i a l s   tend  to  sof ten  and  begin  to  become  l i q u i d  

over   a  r ange   of  t e m p e r a t u r e s   of  from  about   3°C  to  abou t   7 ° C  

above  the i r   melting  poin t .   Mix tu res   of  two  or  more  p o l y m e r i c  

mater ia ls   can  have  an  even  wider   r a n g e .  

P r e f e r r e d   po lymers   conta in   at  least  about   70%  e t h y l e n e   o x i d e  

by  weight   and  more  p r e f e r r e d   po lymers   contain  at  least   abou t   80% 

e thy l ene   oxide  by  we igh t .   P o l y e t h y l e n e   glycol  which  can  be  s a i d  

to  contain  e s s e n t i a l l y   100%  e t h y l e n e   oxide  by  weight   is  p a r t i c u l a r l y  

p r e f e r r e d .  

P r e f e r r e d   p o l y e t h y l e n e   glycols   have  an  a v e r a g e   m o l e c u l a r  

weight  at  least  about   1000,  and  more  p r e f e r a b l y   from  about   2500 .  

to  about   20,000  and  most  p r e f e r a b l y   from  about   3000  to  a b o u t  

1 0 , 0 0 0 .  



Other   su i tab le   polymeric   mater ia ls   are  the  c o n d e n s a t i o n  

p r o d u c t s   of  C10-20  alcohols  or  C8-18  alkyl  phenols   with  s u f f i c i e n t  

e t h y l e n e   oxide,   not  less  than  about   50%  by  weight  of  the  p o l y m e r ,  

so  that   the  r e s u l t a n t   p r o d u c t   has  a  melting  point  above  a b o u t  

3 5 ° C .  

Block  and  he te r ic   polymers   based  on  e t h y l e n e   oxide  a n d  

p r o p y l e n e   oxide  addi t ion   to  a  low  molecular   weight   o r g a n i c  

compound  con ta in ing   one  or  more  act ive  h y d r o g e n   atoms  a r e  

su i t ab le   in  the  p rac t i ce   of  the  i nven t ion .   Polymers   based   on  t h e  

addi t ion   of  e t hy l ene   oxide  and  p r o p y l e n e   oxide  to  p r o p y l e n e  

glycol ,   e t h y l e n e d i a m i n e ,   and  t r i m e t h y l o l p r o p a n e   are  commerc ia l ly  
ava i lab le   u n d e r   the  names  P lu ron i c so ,   P luronicø   R,  T e t r o n i c s a   a n d  

Pluradots®  from  the  BASF  Wyandot te   C o r p o r a t i o n   of  W y a n d o t t e ,  

Michigan.   C o r r e s p o n d i n g   n o n p r o p r i e t a r y   names  of  the  f i rs t   t h r e e  

t r ade   names  are  po loxamer ,   meroxapol   and  p o l o x a m i n e ,  

r e s p e c t i v e l y .  

P r e f e r a b l y   these   e t h y l e n e   oxide  po lymers   are  i n c o r p o r a t e d  

into  the  d e t e r g e n t   c r u t c h e r   and  dried  with  a  major  por t ion   of  t h e  

d e t e r g e n t   composi t ion  when  forming  g r a n u l a r   c o m p o s i t i o n s .  

Other   i n g r e d i e n t s   commonly  used  in  d e t e r g e n t   c o m p o s i t i o n s  

can  be  inc luded   in  the  composi t ions   of  the  p r e s e n t   i n v e n t i o n .  

These   inc lude  s o l v e n t s ,   d i l u e n t s ,   sou rces   of  ionic  s t r e n g t h ,   co lor  

s p e c k l e s ,   b leach ing   a g e n t s   and  bleach  a c t i v a t o r s ,   suds   b o o s t e r s  

or  suds   s u p p r e s s o r s ,   a n t i - t a r n i s h   and  a n t i - c o r r o s i o n   a g e n t s ,   soil 

re lease   a g e n t s ,   dyes ,   f i l lers ,   optical  b r i g h t e n e r s ,   g e r m i c i d e s ,  

n o n - b u i l d e r   a lkal in i ty   s o u r c e s ,   enzymes ,   e n z y m e - s t a b i l i z i n g  

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

The  following  non- l imi t ing   examples   i l l u s t r a t e   the  d e t e r g e n t  

compos i t ions   of  the  p r e s e n t   i n v e n t i o n .  

All  p e r c e n t a g e s ,   p a r t s ,   and  ratios  used  here in   are  by  w e i g h t  

un less   o the rwise   s p e c i f i e d .  



EXAMPLE  I 

The  above  compos i t i ons   with  the  i nd ica t ed   amounts   of  t h e  

ind ica t ed   sodium  p o l y a c r y l a t e s   were  t e s t ed   in  a u t o m a t i c  

m i n i w a s h e r s   with  a s s o r t e d   soils  and  s t a ins   p r e s e n t   inc lud ing   t h e  

p a r t i c u l a t e   soil  (clay)  tha t   de f ines   the  "Clean ing   I n d e x " .   T h e  

"Clean ing   Index"  is  o b t a i n e d   by  f ind ing   the  panel  score   g r a d e s  
for  each  p r o d u c t   us ing  a  scale  in  which  0  means  " T h e r e   is  n o  

d i f f e r e n c e . " ;   1  means  "I  t h ink   I  see  a  d i f f e r e n c e . " ;   2  means  " I  

see  a  d i f f e r e n c e . " ;   and  3  means  "I  see  a  big  d i f f e r e n c e . " .   T h e  

control   p r o d u c t   con ta ins   no  p o l y a c r y l a t e   and  the  bes t   p e r f o r m i n g  

p r o d u c t   is  set  at  100  with  all  o the r   g r a d e s   being  r a n k e d   as  a  

p e r c e n t   of  the  d i f f e r e n c e .  

Tes t   1 

Cond i t i ons :   95°F;  i nd ica t ed   water   h a r d n e s s ;   P r o d u c t   A  w i t h  

d i f f e r e n t   molecular   weight   sodium  p o l y a c r y l a t e s   at  the  1.5%  l e v e l .  



Tes t   2 

C o n d i t i o n s :   95°F,   i nd ica t ed   h a r d n e s s ,   P r o d u c t   B  with  1.5% 

of  sodium  p o l y a c r y l a t e   with  the  ind ica ted   molecular   w e i g h t .  

As  can  be  seen  from  the  above ,   t h e r e   is  e s s e n t i a l l y   no  
benef i t   from  using  a  p o l y a c r y l a t e   with  a  molecular   we igh t   a b o v e  

about   10,000  and  for  a  c o n s i s t e n t   meaningfu l   b e n e f i t ,   t h e  

molecular   weight   should  be  less  than  about   8 ,000.   For  o p t i m u m  



p e r f o r m a n c e ,   the  molecular   we igh t   should   not  exceed   abou t   6 , 0 0 0 .  

Po lymers   con t a in ing   less  than  100%,  e . g . ,   80%,  a c r y l a t e   m o n o m e r s  

can  be  used  with  s u b s t a n t i a l l y   e q u i v a l e n t   r e s u l t s .  

Tes t   3 

C o n d i t i o n s :   95°F;  u n d e r b u i l t ,   and  P r o d u c t   A  c o n t a i n i n g   t h e  

ind ica t ed   amounts   of  Na  Zeolite  A  and  Na  P o l y a c r y l a t e   (M.W.  

4 5 0 0 ) .  

As  can  be  seen  from  the  a b o v e ,   the  clay  i m p r o v e m e n t   i s  

e s s e n t i a l l y   i n d e p e n d e n t   of  the  amount   of  o the r   d e t e r g e n t   b u i l d e r  

p r e s e n t   and  t he re   is  e s s e n t i a l l y   no  a d v a n t a g e   in  us ing  more  t h a n  

abou t   5%  of  the  p o l y a c r y l a t e .  

EXAMPLE  II 

The  above  composi t ion   was  p r e p a r e d   as  a  s p r a y - d r i e d  

g r a n u l e   and  t es ted   with  ( con t ro l )   and  wi thout   1.5%  added   s o d i u m  

p o l y a c r y l a t e   (M.W.  4500).  The  t e m p e r a t u r e   was  95°F . ,   the  w a t e r  

had  10  g r a i n s / g a l .   h a r d n e s s   and  the  r e su l t s   in  panel  score   g r a d e  

uni ts   d i f f e r e n c e   were  as  follows  for  clay  r e m o v a l .  



Clay  on  cotton  fabr ic :   0.9  LSD  =  0 . 5 1  

Clay  on  po lycot ton   fabr ic :   1.0  LSD  =  0 .41 

Based  on  these   r e s u l t s ,   it  is  clear  tha t   a  small  amoun t   of  a 
low  molecular   weight   p o l y a c r y l a t e   p rov ides   a  s u b s t a n t i a l   c l e a n i n g  

boost   for  clay  r e m o v a l .  

P r e f e r r e d   compos i t ions   are  (1)  s p r a y - d r i e d   d e t e r g e n t  

g r a n u l e s   where in   at  least  the  s u r f a c t a n t   and,   p r e f e r a b l y ,   t h e  

d e t e r g e n t   bu i lde r   are  both  in  the  d e t e r g e n t   c r u t c h e r   mix  p r ior   t o  

s p r a y   d r y i n g   and  (2)  liquid  c o m p o s i t i o n s .  



1.  A  d e t e r g e n t   composi t ion   c o m p r i s i n g :  

(a)  from  abou t   5%  to  abou t   50%  by  w e i g h t   of  an  o r g a n i c  

d e t e r g e n t   s u r f a c t a n t   se lec ted   from  the  g r o u p   c o n s i s t i n g   o f  

an ion ic ,   non ion ic ,   z w i t t e r i o n i c ,   ampho ly t i c   and  c a t i o n i c  

s u r f a c t a n t s ,   and  m i x t u r e s   t h e r e o f ;  

(b)  from  about   5%  to  abou t   80%  by  we igh t   of  a  

n o n - p h o s p h o r u s   d e t e r g e n t   b u i l d e r ;  

(c)  from  about   0.3%  to  about   5%  by  we igh t   of  a  p o l y a c r y l a t e  

polymer   so luble   in  an  a q u e o u s   s l u r r y   c o m p r i s i n g   the  above  c o m -  

p o n e n t s   and  hav ing   a  weight   a v e r a g e   molecular   we igh t   of  f r o m  

about   2,000  to  about   1 0 , 0 0 0 .  

2.  The  composi t ion   of  Claim  1  w h e r e i n   the  o r g a n i c   s u r f a c t a n t  

compr i s e s   an  anionic   s u r f a c t a n t   s e l ec t ed   from  the  g r o u p   c o n s i s t i n g  

of  alkali  metal  sal ts   of  C11-13  a l k y l b e n z e n e   s u l f o n a t e s ,   C 1 4 - 1 8  
alkyl  s u l f a t e s ,   C14-18  alkyl  p o l y e t h o x y   s u l f a t e s   c o n t a i n i n g   f r o m  

abou t   1  to  abou t   4  moles  of  ethy!  me  ox ide ,   and  m i x t u r e s   t h e r e o f .  

3.  The  composi t ion   of  Claim  1  whe re in   the  n o n - p h o s p h a t e  

d e t e r g e n t   bu i lde r   compr i ses   a  zeol i te ,   a  c a r b o n a t e   or  m i x t u r e s  

t h e r e o f .  

4.  The  composi t ion   of  Claim  1  compr i s i ng   from  a b o u t   1%  to  a b o u t  

4%  by  weight   of  an  alkali  metal  s i l ica te   hav ing   a  molar  ratio  o f  

from  about   1.6  to  about   2 . 4 .  

5.  The  composi t ion   of  Claim  1  w h e r e i n   the  p o l y a c r y l a t e   is  a  s a l t  

of  a  homopolymer   of  acry l ic   ac id ,   h y d r o x y a c r y l i c   acid  o r  

m e t h a c r y l i c   acid,   or  a  copolymer   t h e r e o f   c o n t a i n i n g   at  least   a b o u t  

80%  by  weight   of  uni ts   de r ived   from  said  a c i d s .  

6.  The  composi t ion  of  Claim  5  whe re in   the  po lymer   has  a  w e i g h t  

a v e r a g e   molecular   weight   of  from  about   3,000  to  a b o u t   6 , 0 0 0 .  

7.  The  composi t ion  of  Claim  6  whe re in   the  po lymer   is  s o d i u m  

p o l y a c r y l a t e .  



8.  The  composi t ion   of  Claim  2  compr i s ing   from  abou t   10%  t o  

abou t   30%  by  we igh t   of  the  o rgan ic   s u r f a c t a n t ;   from  a b o u t   15%  t o  

abou t   60%  by  weight   of  n o n - p h o s p h a t e   d e t e r g e n t   b u i l d e r   s a l t  

compr i s ing   h y d r a t e d   sodium  Zeolite  A,  c a r b o n a t e ,   n i t r i l o t r i a c e t a t e ,  

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

9.  The  composi t ion   of  Claim  8  compr i s ing   from  about   1%  to  a b o u t  

3%  by  weight   of  sodium  p o l y a c r y l a t e   hav ing   a  we igh t   a v e r a g e  
molecular   we igh t   of  from  about   3,000  to  about   8 , 0 0 0 .  

10.  The  compos i t ion   of  Claim  9  p r e p a r e d   by  s p r a y - d r y i n g   a n  

a q u e o u s   s l u r r y   of  the  c o m p o n e n t s .  

11.  The  composi t ion   of  Claim  10  compr i s ing   from  abou t   10%  t o  

abou t   30%  by  we igh t   of  a luminos i l ica te   ion  e x c h a n g e   mater ial   of  t h e  

formula  N a 1 2 [ [ A l O 2 ) 1 2 . ( S i O 2 ) 1 2 ] . x   H20,   where in   x  is  from  a b o u t  

20  to  abou t   30 .  

12.  The  composi t ion   of  Claim  1  which  is  s u b s t a n t i a l l y   f ree   o f  

nonionic   d e t e r g e n t   s u r f a c t a n t .  

13.  The  composi t ion   of  Claim  12  where in   the  n o n - p h o s p h a t e  

d e t e r g e n t   bu i lde r   compr i se s   a  zeoli te ,   a  c a r b o n a t e   or  m i x t u r e s  

t h e r e o f .  

14.  The  composi t ion   of  Claim  12  compr i s ing   from  abou t   1%  t o  

about   4%  by  weight   of  an  alkali  metal  s i l icate  having   a  molar  r a t i o  

of  from  about   1.6  to  about   2 . 4 .  

15.  The  composi t ion  of  Claim  12  where in   the  p o l y a c r y l a t e   is  a  
salt  of  a  homopolymer   of  acryl ic   acid,   h y d r o x y a c r y l i c   acid  o r  

m e t h a c r y l i c   acid,   or  a  copolymer   t he r eo f   con ta in ing   at  least   a b o u t  

80%  by  weight   of  uni ts   d e r i ved   from  said  a c i d s .  



16.  The  composi t ion  of  Claim  12  where in   the  polymer  has  a  

weight   a v e r a g e   molecular   weight   of  from  about   3,000  to  a b o u t  

6 , 0 0 0 .  

17.  The  composi t ion  of  Claim  12  where in   the  polymer  is  s o d i u m  

p o l y a c r y l a t e .  

18.  The  composi t ion  of  Claim  1  p r e p a r e d   by  s p r a y - d r y i n g   in  

which  the  o rgan ic   d e t e r g e n t   s u r f a c t a n t   is  in  the  s p r a y - d r i e d  

p o r t i o n .  

19.  The  composi t ion  of  Claim  1  in  the  form  of  a  l i q u i d .  

20.  The  composi t ion   of  Claim  19  which  is  an  a q u e o u s   l i q u i d .  
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