
European  Patent  Office 

Office  europeen  des  brevets 
Qj)  Publication  number: 0  2 0 8   5 3 4  

A 2  

c u n u r c M i v   f  m  I  fcnl  l  A r r L I C A T l U N  

\fy  Application  numoer:  B6305255.1 

(§)  Date  of  filing:  08.07.86 

sy  lnt.CI«:  U  11  D  11  /0Z 
C  11  D  1/83,  C  11  D  3 / 3 7  

5)  Priority:  09.07.85  US  753207  ©  Applicant:  THE  PROCTERS  GAMBLE  COMPANY 
One  Procter  &  Gamble  Plaza 

a n ,   ,  tr  .  ,  ,  Cincinnati  Ohio  45202(US) gj  Dateof  publication  of  application: 
14.01.87  Bulletin  87/3  @  inventor:  eushman,  Mark  Edward 

2\  r»  ■  6237  Airy  Ct. 
^  i f   !?r8i  Contracti"9  st8tes:  West  Chester  Ohio  45069<US) AT  BE  CH  DE  FR  GB  IT  LI  LU  NL 

©  Representative:  Brooks,  Maxim  Courtney  et  al, Procter  &  Gamble  (NTC)  Limited  Whitley  Road 
Longberrton 
Newcastle-upon-Tyne  NE12  9TS(GB) 

*\  —  . . .   
'  '  ~  ~  —  ■ 

y  «i««r-«rioa  granuiar  oeiergent  compositions  and  making  thereof. 
5)  Detergent  compositions  comprising  a  mixture  of  a onionic  surfactant,  a  polyethylene  glycol  and  polyacrylate  of 
pacified  molecular  weight  for  improved  physical  properties nd  cold  water  dispersion  are  disclosed. 

i 

I 
l 

i 

.  —  -g  —  —  -  •  tyj***  ■  y  ln. 



.  b r K A Y - D R I f c u   GRANULAR  DETERGENT  C O M P O S I T I O N S  

AND  MAKING  THEREOF 

Mark  Edward  C u s h m a n  

Technical   F i e ld  

The  p r e s e n t   i nven t ion   re la tes   to  s p r a y - d r i 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 .  

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

The  p r e s e n t   i nven t ion   encompasse s   a  s p r a y - d r i e d   g r a n u l a r  
d e t e r g e n t   composi t ion   c o m p r i s i n g :  

(a)  from  about   5%  to  about  50%  by  weight   of  a  n o n s o a p  
anionic  d e t e r g e n t   s u r f a c t a n t ;   a n d  

(b)  from  about   1%  to  about  10%  of  a  mix tu re   of  n o n i o n i c  
s u r f a c t a n t ,   compr i s ing   an  e t h o x y l a t e d   alcohol  or  alkyl  p h e n o l ,  
p o l y e t h y l e n e   glycol  and  a  p o l y a c r y l a t e ,   said  nonionic   s u r f a c t a n t  

compr i s ing   from  abou t   10%  to  about   80%  of  the  m i x t u r e ,   s a i d  

p o l y e t h y l e n e   glycol  having   a  weight  a v e r a g e   molecular   weight   o f  
from  about   1,000  to  about   20,000,  and  said  p o l y a c r y l a t e   having   a 
weight   a v e r a g e   molecular   weight  of  from  about   1  ,000  to  a b o u t  

20,000  said  mix tu re   having   a  p o l y e t h y l e n e   glycol :   p o l y a c r y l a t e  
weight   ratio  of  from  about   1:10  to  about   10:1,  and  w h e r e i n   s u c h  
mixture   is  added   in  the  c r u t c h e r .  

Detai led  Descr ip t ion   of  the  I n v e n t i o n  

The  d e t e r g e n t   composi t ions   of  the  p r e s e n t   i nven t ion   c o n t a i n  

a  nonsoap   anionic   d e t e r g e n t   s u r f a c t a n t ,   and  a  m i x t u r e   of  a 
nonionic  s u r f a c t a n t ,   a  po lye thy l ene   glycol  of  s e l ec ted   m o l e c u l a r  

weight   and  a  p o l y a c r y l a t e   polymer  of  se lec ted   molecu la r   w e i g h t .  
The  nonionic   s u r f a c t a n t / p o l y e t h y l e n e   glycol  / p o l y a c r y l a t e   m i x t u r e s  
here in   p rov ide   a  s u r p r i s i n g   boost  to  d i s p e r s i o n   r a tes   a n d  
improvemen t   In  phys ica l   p r o p e r t i e s .  

The  compos i t ions   of  the  p r e s e n t   invent ion   are  p r e p a r e d   b y  
spray   d r y i n g   and  have  s u p e r i o r   physical   c h a r a c t e r i s t i c s .  
Anionic  S u r f a c t a n t  

The  d e t e r g e n t   composi t ions   here in   contain  from  abou t   5%  t o  
about  50%,  p r e f e r a b l y   from  about  10%  to  about   30%  of  a  n o n s o a p  
anionic  s u r f a c t a n t ,   or  mix tures   t h e r e o f .   S u r f a c t a n t s   u s e f u l  
herein   are  l isted  in  U.S.   Patent   3 ,664 ,961 ,   Nor r i s ,   i s sued   May 
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! 3 , - 1 9 7 2 ,   and  in  U.S.   Patent   3 ,919 ,678 ,   Laughl in   et  al,  i s s u e d  

December  30,  1975,  both  i n c o r p o r a t e d   herein   by  r e f e r e n c e .  

Useful  an ionic   s u r f a c t a n t s   include  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  sa l t s ,   of  o rgan ic   s u l f u r i c   r e a c t i o n  

p r o d u c t s   hav ing   in  the i r   molecular  s t r u c t u r e   an  alkyl  g r o u p  

: o n t a i n i n g   from  about   9  to  about   20  carbon   atoms  and  a  s u l f o n i c  

acid  or  s u l f u r i c   acid  e s te r   g roup .   ( Inc luded   in  the  term  " a l k y l "  

is  the  alkyl  por t ion   of  acyl  g r o u p s . )   Examples  of  this  g roup   o f  

s y n t h e t i c   s u r f a c t a n t s   are  the  sodium  and  potass ium  alkyl  s u l f a t e s ,  

e spec ia l ly   those   ob ta ined   by  sul fa t ing  the  h igher   alcohols  ( C g - C ^  

ca rbon   a toms)   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  or  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 roup   con ta ins   from  about  9 

to  abou t   15  c a rbon   a toms,   in  s t r a i g h t   chain  or  b r a n c h e d   c h a i n  

c o n f i g u r a t i o n ,   e . g . ,   those   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   and  2 ,477 ,383   both  of  which  are  i n c o r p o r a t e d   herein  b y  

r e f e r e n c e .   Espec ia l ly   va luable   are  l inear  s t r a i g h t   chain  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  a v e r a g e   number   of  ca 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 - 1 3 L A S -  
O the r   an ionic   s u r f a c t a n t s   su i table   for  use  here in   are  t h e  

sodium  alkyl  g l y c e r y l   e the r   s u l f o n a t e s ,   especia l ly   those   e t he r s   o f  

h ighe r   a lcohols   d e r i v e d   from  tallow  and  coconut   oil;  sodium  c o c o -  

nut  oil  fa t ty   acid  monog lyce r ide   su l fona t e s   and  su l f a t e s ;   sodium  o r  

p o t a s s i u m   sal ts   of  alkyl  phenol  e t hy l ene   oxide  e t h e r   s u l f a t e s  

c o n t a i n i n g   from  abou t   1  to  about   10  uni ts   of  e t hy l ene   oxide  p e r  

molecule  and  from  about   8  to  about   12  carbon  atoms  in  the  a l k y l  

g r o u p ;   and  sodium  or  potass ium  salts  of  alkyl  e t h y l e n e   oxide,  

e ther   s u l f a t e s   con t a in ing   from  about  1  to  about   10  units  o f  

e t h y l e n e   oxide   per  molecule  and  from  about   10  to  about   20  c a r b o n  

atoms  in  the  alkyl  g r o u p .  
O the r   usefu l   anionic  s u r f a c t a n t s   include  the  w a t e r - s o l u b l e  

salts   of  e s t e r s   of  a l p h a - s u l f o n a t e d   fat ty  acids  con ta in ing   f rom 

about   6  to  20  ca rbon   atoms  in  the  fat ty  acid  g r o u p   and  f r o m  

about   1  to  10  ca rbon   atoms  in  the  e s te r   g r o u p ;   w a t e r - s o l u b l e   s a l t s  
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of  2 - a c y l o x y - a l k a n e - 1   - su l fon ic   acids  con ta in ing   from  about   2  to  9 
ca rbon   atoms  in  the  acyl  g r o u p   and  from  about   9  to  about   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 rom 
about   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   salts   of  o l e f in  

or  pa ra f f in   s u l f o n a t e s   c o n t a i n i n g   from  about   12  to  18  c a r b o n  

atoms;  and  b e t a - a l k y l o x y   a lkane   su l fona t e s   con ta in ing   from  a b o u t  
1  to  about   3  ca rbon   atoms  in  the  a lkyloxy  g roup   and  from  about  8 
to  about   20  ca rbon   atoms  in  the  a lkane  m o i e t y .  

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   for  use  here in   i n c l u d e  
sodium  C n _ 1 3 L A S ,   C u _ l g   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 t a in ing   from  about   1  to  about   4  moles  o f  
e t h y l e n e   ox ide ,   and  m i x t u r e s   t h e r e o f .  

Nonionic  S u r f a c t a n t /   P o l y e t h y l e n e   Glycol  / P o l y a c r y l a t e   M i x t u r e  

The  compos i t ions   of  the  p r e s e n t   invent ion   conta in   from  a b o u t  
1%  to  about   10%,  p r e f e r a b l y   from  about   1%  to  about   5%,  more  
p r e f e r a b l y   from  about   2%  to  about   4%,  of  a  mix ture   of  a  
po lye thoxy   late  nonionic   s u r f a c t a n t ,   a  p o l y e t h y l e n e   glycol  and  a 
p o l y a c r y l a t e .  

Sui tab le   nonionic   s u r f a c t a n t s   include  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  phenols   having   an  alkyl  g r o u p   con ta in ing   from  about   6  t o  
about   15,  p r e f e r a b l y   from  about   9  to  about   13,  c a rbon   atoms,  in 
e i ther   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  f rom 
about   3  to  about   12,  p r e f e r a b l y   from  about   4  to  about   8,  moles  o f  

e thy l ene   oxide  per  mole  of  alkyl  p h e n o l .  
P r e f e r r e d   nonionics   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 ipha t ic   alcohols  con t a in ing   from  about   8  to  about   20 ,  
p r e f e r a b l y   from  about   10  to  abou t   18,  ca rbon   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 ,   with  from  about   3  t o  
about   12,  p r e f e r a b l y   from  about   4  to  about   8,  moles  of  e t h y l e n e  
oxide  per  mole  of  alcohol.   P a r t i c u l a r l y   p r e f e r r e d   are  t h e  
c o n d e n s a t i o n   p r o d u c t s   of  a lcohols   having  an  alkyl  g r o u p  
con ta in ing   from  about   10  to  about   16  carbon  atoms  with  f rom 
about   4  to  about   8  moles  of  e t h y l e n e   oxide  per  mole  of  a l coho l .  
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-  The  nonionic  s u r f a c t a n t   compr i ses   by  weight   from  about   10% 

o  about   80%,  p r e f e r a b l y   from  about   25%  to  about   70%,  m o r e  

>referably  from  about   35%  to  about   60%  of  the  m i x t u r e .  

The  p o l y e t h y l e n e   glycol  has  a  weight   a v e r a g e   m o l e c u l a r  

veight  of  from  about   1,000  to  about   20,000,   p r e f e r a b l y   from  a b o u t  

!,000  to  about   12,000,   more  p r e f e r a b l y   from  about   4,000  to  a b o u t  

i0,000.   The  p o l y a c r y l a t e   has  a  weight   a v e r a g e   molecular   w e i g h t  

>f  from  about   1  ,000  to  about  20,000,  p r e f e r a b l y   from  about  2 ,000  

:o  about   10,000,  more  p r e f e r a b l y   from  about   3,000  to  about  8 , 0 0 0 .  

The  p o l y e t h y l e n e   glycol  and  the  po lyac ry l a t e   are  p r e s e n t   in 

a  weight   ratio  of  from  about  1:10  to  about   10:1,  p r e f e r a b l y   f rom 

about  1:3  to  about   3:1,   more  p r e f e r a b l y   from  about   2:1  to  a b o u t  

1 : 2 .  

While  p o l y e t h y l e n e   glycols   are  p r e f e r r e d ,   o ther   s u i t a b l e  

po lymer ic   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  C<iq_2q 

alcohols  or  CQ  ,0  alkyl  phenols   with  su f f i c i en t   e t hy l ene   o x i d e ,  
O"  IB 

i . e . ,   more  than  50%  by  weight   of  the  po lymer ,   so  that   t h e  

r e s u l t a n t   p r o d u c t   has  a  melting  point  above  about   3 5 ° C .  

P r e f e r r e d   po lymers   contain  at  least  about   70%  e thy lene   o x i d e  

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

e t h y l e n e   oxide  by  weight .   P r e f e r r e d   polymeric   mater ia ls   h a v e  

HLB  va lues   of  at  least   about   15,  and  more  p r e f e r a b l y   at  l e a s t  

abou t   17.  Block  and  he te r ic   po lymers   based  on  e thy lene   o x i d e  

and  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 t a 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 r ac t i ce   of  the  i n v e n t i o n .   Polymers  based  on  t h e  

add i t ion   of  e t h y l e n e   oxide  and  p r o p y l e n e   oxide  to  p r o p y l e n e  

g lycol ,   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  commercial ly,  

ava i lab le   u n d e r   the  names  P luronics   ,  Pluronic  R,  Te t ron ics   a n d  

Pluradots®  from  the  BASF  Wyandot te   Corpo ra t i on   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  first   t h r e e  

t r ade   names  are  po loxamer ,   meroxapol   and  poloxamine,   r e s p e c -  

t i v e l y .  
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-  Optimum  solubi l i ty   of  the  p o l y a c r y l a t e   is  o b t a i n e d   when  It  Is 
in  the  form  of  an  at  least  par t i a l ly   n e u t r a l i z e d   alkali  metal  s a l t s .  
The  sodium  sal ts   are  most  p r e f e r r e d .  

Su i tab le   p o l y a c r y l a t e s   he re in   are  the  pa r t i a l l y   or  f u l l y  
n e u t r a l i z e d   sa l t s   of  polymers   of  ac ry l ic   acid.   One  can  also  u s e  
copolymers   formed  with  small  amoun t s   of  o ther   c o p o l y m e r i z a b l e  
monomers .   The  p e r c e n t a g e   by  weight   of  the  p o l y a c r y l a t e   u n i t s  
which  is  d e r i v e d   from  acryl ic   acid  is  p r e f e r a b l y   g r e a t e r   t h a n  
about  80%.  Su i tab le   copo lymer i zab le   monomers   i nc lude ,   for  e x -  
ample,  m e t h a c r y l i c   acid,  h y d r o x y   aery  lie  acid,   vinyl  c h l o r i d e ,  
vinyl  a lcohol ,   f u ran ,   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 r i l e ,   v i n y l  
ace ta te ,   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  methyl  e t h e r ,   vinyl  ethyl   e t h e r ,   vinyl  p r o p y l  
2 ther ,   a c r y l a m i d e ,   e t hy l ene ,   p r o p y l e n e   and  3 - b u t e n o i c   a c i d ,  
f i x t u r e s   of  t hese   polymers   can  also  be  u sed .   The  p o l y a c r y l a t e  
may  also  be  added   in  the  acid  form  and  n e u t r a l i z e d   by  v a r i o u s  
bases  p r e s e n t .  

P r e f e r r e d   copolymers   of  the  above  g r o u p   conta in   at  l e a s t  
about  90%  by  weight   of  uni ts   d e r i v e d   from  the  acry l ic   a c i d .  
P re fe rab ly   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  ave rage   molecular   weight   of  from  about   3,000  t o  
3bout  8 , 0 0 0 .  

It  is  e s sen t i a l   that  this  mix tu re   be  added   in  the  c r u t c h e r  
ra ther   than  post   dosed  for  the  b e n e f i t s   of  the  i nven t ion   to  b e  
seen .  

Optional   I n g r e d i e n t s   -  - 
The  compos i t ions   of  the  i nven t ion   can  add i t iona l ly   contain  u p  

:o  10%,  p r e f e r a b l y   about  5%  of  an  o rgan ic   s u r f a c t a n t   se lec ted   f rom 
:he  g r o u p   c o n s i s t i n g   of  z w i t t e r i o n i c ,   a m p h o l y t e ,   and  c a t i o n i c  
s u r f a c t a n t s   and  mix tu res   t h e r e o f .   The  compos i t ions   can  a l s o  
:ontain  o the r   conven t iona l   i n g r e d i e n t s ,   such  as  n o n p h o s p h o r o u s  
gui lders ,   e i the r   o rgan ic   or  i n o r g a n i c   in  n a t u r e .  

Optional   ampholy t ic   s u r f a c t a n t s   include  d e r i v a t i v e s   of  a l i -  
>hatic,  or  a l ipha t 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   a n d  
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sr t lary  amines  In  which  the  a l iphat ic   moiety  can  be  s t r a i g h t  

hain,  or  b r a n c h e d ,   and  where in   one  of  the  a l ipha t i c   s u b s t l t u e n t s  

ontalns   from  about   8  to  about   18  ca rbon   atoms  and  at  least  o n e  

l lphatic   s u b s t l t u e n t   con ta ins   an  anionic  w a t e r - s o l u b l l l z l n g   g r o u p .  

Useful  cat lonlc   s u r f a c t a n t s   Include  those  d e s c r i b e d   In  U . S .  

'atent  4 , 2 2 2 , 9 0 5 ,   Cockre i l ,   Issued  S e p t e m b e r   16,  1980,  and  in  

J.S.  Pa ten t   4 , 2 3 9 , 6 5 9 ,   M u r p h y ,   i ssued  December   16,  1980,  b o t h  

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

Optional   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 l -  

>hatic  q u a t e r n a r y   ammonium  or  p h o s p h o n i u m   or  t e r n a r y   s u l f o n i u m  

i m p o u n d s   in  which  one  of  the  a l iphat ic   s u b s t i t u e n t s   c o n t a i n s  

rom  about   8  to  about   18  carbon   a t o m s .  

Also  useful   in  the  composi t ions   of  the  i nven t ion   are  a l k y l -  

soly  s a c c h a r i d e   s u r f a c t a n t s .   The  p r e f e r r e d   a l k y l p o l y g l y c o s i d e s  

nave  the  formula  R O ( C n H 2 n O ) t ( g l y c o s y l ) x   whe re in   R  is  s e l e c t e d  

From  the  g r o u p   cons i s t i ng   of  a lkyl ,   a l k y l p h e n y l ,   h y d r o x y a l k y l ,  

h y d r o x y a l k y l p h e n y l   and  mix tu re s   t h e r e o f ,   in  which  said  a l k y l  

g roups   conta in   from  about   10  to  about   18,  p r e f e r a b l y   from  a b o u t  

12  to  about   14  ca rbon   atoms,   n  is  2  or  3,  p r e f e r a b l y   2,  t  is  f r o m  

0  to  about   10,  p r e f e r a b l y   0,  and  x  is  from  about   1-1/4  to  a b o u t  

10.  p r e f e r a b l y   from  about   1-1/3  to  about   3,  most  p r e f e r a b l y   f r o m  

about   1-1/3  to  abou t   2.  The  g lycosyl   is  p r e f e r a b l y   de r ived   f r o m  

g l u c o s e .  

D e t e r g e n c y   b u i l d e r s   are  p r e f e r r e d   opt ional   i n g r e d i e n t s   w h e n  

i nc luded ,   the  level  of  d e t e r g e n c y   bu i lde r   is  from  0%  to  about  60%, 

p r e f e r a b l y   from  about   10%  to  about   60%,  more  p r e f e r a b l y   f r o m  

about   20%  to  abou t   60%  of  the  c o m p o s i t i o n .  

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 s   inc lude   the  v a r i o u s  

w a t e r - s o l u b l e ,   alkali  metal,  ammonium  or  s u b s t i t u t e d   ammonium 

p h o s p h a t e s ,   p o l y p h o s p h a t e s ,   p h o s p h o n a t e s ,   p o l y p h o s p h o n a t e s   , 

c a r b o n a t e s ,   s i l ica tes   and  b o r a t e s .  

Especia l ly   p r e f e r r e d   for  use  in  compos i t ions   of  the  i n v e n t i o n  

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

Specific  examples   of  inorgan ic   p h o s p h a t e   b u i l d e r s   are  s o d i u m  

and  po t a s s ium  t r ipoly   p h o s p h a t e ,   p y r o p h o s p h a t e ,   p o l y m e r i c  
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m e t a p h o s p h a t e   having   a  d e g r e e   of  po lymer i za t ion   of  from  about   6 
to  21  ,  and  o r t h o p h o s p h a t e .   Examples   of  p o l y p h o s p h o n a t e   b u i l d e r s  
are  the  sodium  and  potass ium  sal ts   of  e t h y l e n e -   1  ,  1 - d i p h o s p h o n i c  
acid,  the  sodium  and  po t a s s ium  salts   of  e t h a n e   1 - h y d r o x y - 1 ,  
1 - d i p h o s p h o n i c   acid  and  the  sodium  and  po t a s s ium  salts   of  e t h a n e ,  
1  ,1  , 2 - t r i p h o s p h o n i c   acid.  Other   p h o s p h o r u s   bu i l de r   c o m p o u n d s  
are  d i sc losed   in  U.S.  Pat.  Nos.  3 , 159 ,581 ,   3 ,213 ,030 ;   3 , 4 2 2 , 0 2 1 ;  
3 ,422 ,137 ;   3 ,400 ,176   and  3 ,400 ,148   (all  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 ) .   Sodium  t r i p o l y p h o s p h a t e   and  p y r o p h o s p h a t e   a r e  
p a r t i c u l a r l y   p r e f e r r e d .  

The  d e t e r g e n t   composi t ions   of  the  i nven t ion   can  a l so  
opt ional ly   conta in   w a t e r - i n s o l u b l e   a luminos i l i ca te   ion  e x c h a n g e  
material   of  the  f o r m u l a  

N a z [ ( A I 0 2 ) z ' ( S i 0 2 ) y ] - x H 2 0  
where in   z  and  y  are  at  least  abou t   6,  the  molar  ratio  of  z  to  y  i s  
from  abou t   1.0  to  about   0.5  and  x  is  from  about   10  to  abou t   264.  
Amorphous   h y d r a t e d   a luminos i l i ca te   mater ia ls   useful   here in   h a v e  
the  empir ical   f o r m u l a  

M z ( z A l 0 2 * y S i 0 2 )  
where in   M  is  sodium,   po t a s s ium,   ammonium  or  s u b s t i t u t e d   a m m o n -  
ium,  z  is  from  about   0.5  to  about   2  and  y  is  1,  said  ma te r i a l  
having  a  magnes ium  ion  e x c h a n g e   capac i ty   of  at  least   about   50 
milligram  e q u i v a l e n t s   of  CaCOg  h a r d n e s s   per  gram  of  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 ica te   ion  e x c h a n g e   bu i lde r   mater ia l s   here in   a r e  
in  h y d r a t e d   form  and  contain   from  about   10%  to  about   28%  o f  
water  by  weight   if  c r y s t a l l i n e ,   and  po ten t i a l ly   even  h i g h e r  
amounts   of  wate 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   mate r ia l s   conta in   from  about   18%  to  
about  22%  water   in  their   c rys t a l   ma t r ix .   The  c r y s t a l l i n e   a l u m i n o -  
silicate  ion  e x c h a n g e   mater ia ls   are  f u r t h e r   c h a r a c t e r i z e d   by  a  
par t ic le   size  d iameter   of  from  about   0.1  micron  to  about   10 
microns.   A m o r p h o u s   mater ia ls   are  often  smal ler ,   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 l e   size  d iameter   of  from  about   0.2  micron  to  about   4 
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licrjons.  The  term  " p a r t i c l e   size  d iameter"   here in   r e p r e s e n t s   t h e  

ve rage   par t ic le   size  d i ame te r   of  a  given  ion  e x c h a n g e   material  a s  

le termined  by  conven t iona l   analyt ica l   t e c h n i q u e s   such  as,  f o r  

ixample,  microscopic  d e t e r m i n a t i o n   uti l izing  a  s cann ing   e l e c t r o n  

nicroscope.   The  c r y s t a l l i n e   a luminosi l ica te   ion  e x c h a n g e   m a t e r i a l s  

herein  are  usual ly   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 

jxchange  c apac i t y ,   which  is  at  least  about  200  mg.  equ iva len t   o f ,  

: aCO,   water  h a r d n e s s   /g.   of  a luminos i l i ca te ,   ca lcu la ted   on  a n  

m h y d r o u s   bas is ,   and  which  gene ra l l y   is  in  the  range  of  f r o m  

jbout  300  mg.  e q . / g .   to  about   352  mg.  e q . / g .   The  a l u m i n o s i l i -  

:ate  ion  e x c h a n g e   mater ia l s   here in   are  still  f u r t h e r   c h a r a c t e r i z e d  

by  their   calcium  ion  e x c h a n g e   rate  which  is  at  least  about   2 

grains   C a + + / g a l l o n / m i n u t e / g r a m / g a l l o n   of  a luminos i l ica te   ( a n h y -  

drous  b a s i s ) ,   and  g e n e r a l l y   lies  within  the  range   of  from  about   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  about   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 .   Optimum  a l u m i n o -  

sil icate  for  bu i lder   p u r p o s e s   exh ib i t   a  calcium  ion  e x c h a n g e   r a t e  

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 i o n .  

The  amorphous   a luminos i l i ca t e   ion  e x c h a n g e   mater ia ls   u s u a l l y  

have  a  Mg4"1"  e x c h a n g e   capac i ty   of  at  least  about   50  mg.  e q .  

C a C 0 2 / g .   (12  mg.  M g ^ / g . )   and  a  Mg++  e x c h a n g e   rate  of  at  l e a s t  

about   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 .   Amorphous   mater ials   d o  

not  exhib 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  radia t ion  (1.54  A n g s t r o m   U n i t s ) .  

Aluminosi l icate   ion  e x c h a n g e   mater ials   useful   in  the  p r a c t i c e  

of  this  invent ion  are  commercia l ly   avai lable .   The  a l u m i n o s i l i c a t e s  

useful   in  this  i nven t ion   can  be  c ry s t a l l i ne   or  amorphous   ' i n  

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 ica tes   oc  

syn the 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 luminosi l ica te   ion 

e x c h a n g e   mater ia ls   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 ssued  Oc tobe r   12,  1976,  i n c o r p o r a t e d   herein  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 ry s t a l l i ne   a luminosi l ica te   ion 

e x c h a n g e   mater ia ls   useful   he re in   are  avai lable  unde r   the  d e s i g -  

nat ions   Zeolite  A,  Zeolite  B,  and  Zeolite  X.  In  an  e s p e c i a l l y  
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p r e f e r r e d   embodiment ,   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  
mater ia l   has  the  fo rmuia  

N a 1 2 l A I 0 2 ) 1 2 ( S l 0 2 ) 1 2 r x H 2 0  
w h e r e i n   x  Is  from  about   20  to  about   30,  e spec ia l ly   about   27 .  

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  va r ious   alkali  metal,   ammonium  and  s u b s t i t u t e d   ammon-  
ium,  c a r b o x y l a t e s ,   nonpo lymer i c   poly  car  boxy  lates  a n d  
p o l y h y d r o x y s u l f o n a t e s .   Examples   of  nonpo lymer i c   potycar   boxy  l a t e  
b u i l d e r s   are  the  sodium,  po t a s s ium,   l i th ium,  ammonium  a n d  
s u b s t i t u t e d   ammonium  sal ts   of  e t h y l e n e d l a m l n e t e t r a a c e t l c   a c i d ,  
n i t r i l o t r i a c e t i c   acid,  o x y d i s u c c i n i c   acid,   mellitic  acid,   b e n z e n e  
p o l y c a r b o x y l i c   acids ,   and  ci t r ic   acid.   The  compos i t ions   of  t h i s  
i n v e n t i o n   only  contain  the  limited  amount  of  p o l y a c r y l a t e   d e f i n e d  
h e r e i n a f t e r .  

O the r   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   loxymalonate   ,  c a r b o x y m e t h y   loxy  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 i 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  
p h l o r o g l u c i n o t   t r i s u i f o n a t e .  

Other   sui table   nonpo lymer i c   poly  c a r b o x y l a t e s   are  the  p o l y -  
acetal   c a r b o x y l a t e s   d e s c r i b e d   in  U.S.   Pa ten t   4 ,144 ,226 ,   i s s u e d  
March  13,  1979  to  C r u t c h f i e l d ,   et  al,  and  U.S.   Pa ten t   4 , 2 4 6 , 4 9 5 ,  
i s sued   March  27,  1979  to  C r u t c h f i e l d ,   et  al,  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 .   These   polyaceta l   c a r b o x y l a t e s   can  be  p r e -  
pa r ed   by  b r i n g i n g   t o g e t h e r   u n d e r   po lymer iza t ion   condi t ions   a n  
e s t e r   of  g lyoxyl ic   acid  and  a  po lymer iza t ion   in i t i a to r .   T h e  
r e s u l t i n g   polyacetal   c a r b o x y l a t e   e s te r   is  then  a t t ached   t o  
chemica l ly   s table   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   aga ins t   rapid  d e p o l y m e r i z a t i o n   in  a lkal ine  so lu t ion ,   a n d  
c o n v e r t e d   to  the  c o r r e s p o n d i n g .  

The  composi t ions   here in   p r e f e r a b l y   conta in   from  about   0%  to  
abou t   10%,  p r e f e r a b l y   from  about   0.5%  to  about   8%,  and  mos t  
p r e f e r a b l y   from  about  1%  to  about   7%,  by  weight   of  an  alkali  metal  
s i l icate   having   a  molar  ratio  of  Si02  to  alkali  metal  oxide  of  f r o m  
about   1.0  to  about   3.2,   p r e f e r a b l y   from  about   1.4  to  about   2 . 4 .  
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Sodium  s i l ica te ,   p a r t i c u l a r l y   one  having  a  molar  ratio  of  about  1 . 6  

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 anu la r   form.  Sil 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  having  to  d i sso lve   the  dr ied   form  in  the  c r u t c h e r   mix  of  t h e  

components   h e r e i n .  

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

These  include  color  s p e c k l e s ,   b leach ing   agen t s   such  as  p e r b o r a t e s  

and  p e r c a r b o n a t e s   and  bleach  a c t i v a t o r s ,   suds  b o o s t e r s   or  s u d s  

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  s u s p e n d i n g  

a g e n t s ,   soil  re lease   a g e n t s ,   d y e s ,   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 ,   pH  a d j u s t i n g   a g e n t s ,   n o n b u i l d e r   a lka l in i ty   s o u r c e s ,  

h y d r o t r o p e s   such  as  to luene   su l fona te s   and  xylene   s u l f o n a t 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 ,   pe r fumes   and  w a t e r .  

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

comprise  a  por t ion   of  compos i t ions   conta in ing   a  wide  va r i e ty   o f  

mater ials   su i tab le   for  d e t e r g e n t   or  o ther   u s e s .  

The  following  nonl imit ing  examples   i l l u s t r a t e   the  d e t e r g e n t  

composi 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  rat ios  used  here in   are  by  w e i g h t  

unless   o the rwi se   s p e c i f i e d .  

COMPARATIVE  EXAMPLE  i 

A  base  p r o d u c t   was  p r e p a r e d   by  spray   d r y i n g   accord ing   t o  

the  following  f o r m u l a .  

Na  C,_  l inear  alkyl  s u l -  

fonate  (LAS)  10 .3  

Na  C14_15  alkyl  su l fa te   (AS)  10 .3  

Na  t r i p o l y p h o s p h a t e   43.  3 

Na  si l icate  solids  (1 .6 r )   6 . 9  

Na  su l fa te   17 .0  

Na  c a r b o n a t e   (d ry   mixed)  1 5 . 5  

D i e t h y l e n e t r i a m i n e   p e n t a c e t a t e   0 . 7  

Minor  i n g r e d i e n t s   and  water   b a l a n c e  
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EXAMPLE  II 
t  —  —   —  ̂—  —  

The  base  p r o d u c t   was  p r o d u c e d   a c c o r d i n g   to  Example  I  w i t h  
v a r y i n g   rat ios  of  p o l y e t h y l e n e   glycol  (PEC)  with  a  weight   a v e r a g e  
molecular   weight   of  8,000  and  sodium  p o l y a c r y l a t e   with  w e i g h t  
a v e r a g e   molecular   weight   of  4 ,500,   and  nonionic   s u r f a c t a n t  

(C12-13E6.5   t opped)   as  shown  below  added   in  the  c r u t c h e r   m i x .  
S e v e n t y - t w o   grams  (72  g . )   of  p r o d u c t   were  sewn  into  black  f a b r i c  
pocke t s   and  ag i t a t ed   on  del icate   ag i t a t ion   at  60°F  (15 .5°C)   in  a  
Kenmore  w a s h e r .   Pockets   were  removed  and  cut  at  3  minutes ,   5 
m i n u t e s ,   7  minu tes ,   and  10  minutes   and  g r a d e d   on  a  1-7  s c a l e  
where   1  is  poorly  d i s p e r s e d   with  most  of  the  p r o d u c t   r e m a i n i n g  
caked  in  the  pocket   and  7  is  completely   d i s p e r s e d .   G r a d e s  

r e p o r t e d   are  a v e r a g e s   of  two  r ep l i ca te   t e s t s .  

Solubi l i ty   g r ade   at  M i n u t e s  
% 

4500  MW  % 

%  Poly-  C 2 , E 6 5 T  
P r o d u c t   PEG  aery  late  Nonionic  3  5  7  10 

A  0  0  0  1  2  6.5  7  
B  0  1.03  0  1  6  7  4 
C  0.69  1.03  0  1  6  7  7 
D  0.69  1.03  1.37  7  7  7  7 

As  can  be  seen ,   the  p r o d u c t s   con ta in ing   all  th ree   ii 

s tents   iKfcL.,  p o l y a c r y l a t e ,   and  nonionic  s u r f a c t a n t )   of  the  i n v e n -  
tion  have  the  most  improved   cold  water   d i s p e r s i o n .  
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.  -  A  s p r a y - d r i e d   g r a n u l a r   d e t e r g e n t   composi t ion  c o m p r i s i n g :  

(a)  from  about   5%  to  about   50%  of  a  n o n - s o a p   a n i o n i c  

s u r f a c t a n t   or  mix tu res   t he reo f ;   a n d  

(b)  from  abou t   1%  to  about   10%  of  a  m i x t u r e   of  n o n i o n i c  

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

mix tu re   being  added  in  the  c r u t c h e r ,   said  n o n i o n i c  

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

p r o d u c t   of  an  a l iphat ic   alcohol  con t a in ing   from  about   10 

to  about   20  ca rbon   atoms  or  an  alkyl  p h e n o l ,  

wherein  the  alkyl  g r o u p   con ta ins   from  about   6  to  about   15  c a r b o n  

atoms,  c o n d e n s e d   with  from  about   3  to  about   12  moles  of  e t h y l e n e  

oxide  per  mole  of  alcohol  or  alkyl  phenol ,   said  p o l y e t h y l e n e   g l y c o l  

having  a  weight   a v e r a g e   molecular   weight   of  from  about   1000  t o  

about   20,000,   and  said  p o l y a c r y l a t e   having  a  weight   a v e r a g e  

molecular   weight   of  from  about   1,000  to  about   20,000;   the  ratio  o f  

p o l y e t h y l e n e   glycol  to  p o l y a c r y l a t e   being  from  abou t   10:1  to  1 : 1 ,  

and  said  nonionic  s u r f a c t a n t   compr i s ing   from  abou t   10%  to  a b o u t  

80%  of  the  m i x t u r e .  

2.  The  composi t ion  of  Claim  1  where in   the  m i x t u r e   of  n o n i o n i c  

s u r f a c t a n t ,   p o l y e t h y l e n e   glycol  and  p o l y a c r y l a t e   compr ises   f r o m  

about   1%  to  about   5%  of  the  c o m p o s i t i o n .  

3.  The  composi t ion   of  Claim  2  where in   the  nonionic   s u r f a c t a n t  

compr i ses   from  abou t   25%  to  about   70%  of  the  m i x t u r e   and  t h e  

ratio  of  p o l y e t h y l e n e   glycol  to  p o l y a c r y l a t e   is  from  about   3:1  t o  

about   1 : 3 .  

4.  The  composi t ion   of  Claim  3  where in   the  p o l y e t h y l e n e   g l y c o l  

has  a  weight   a v e r a g e   molecular   weight   of  from  abou t   2000  to  a b o u t  

12,000,  and  the  p o l y a c r y l a t e   has  a  weight   a v e r a g e   m o l e c u l a r  

weight   of  from  abou t   2,000  to  about   1 0 , 0 0 0 .  



rw-,k,w..  H^w.  winy  w  v-iaim  j  wnere in   the  p o l y a c r y l a t e  
Is  sodium  p o l y a c r y l a t e .  

w.MKviiuuii  yi  v îaiiM  j  r u n n e r   c o m p r i s i n g :  
(a)  from  about   20  to  abou t   60%  of  a  d e t e r g e n c y   bu i lde r ;   a n d  
(b)  from  about   1%  to  abou t   10%  of  an  alkali  metal  s i l i c a t e  

having   a  ratio  of  from  abou t   1.6  to  about   2 . 4 .  

7.  The  composi t ion  of  Claim  1  c o m p r i s i n g :  
(a)  from  about   10%  to  abou t   30%  of  n o n - s o a p   a n i o n i c  

s u r f a c t a n t   se lec ted   from  the  g r o u p   cons i s t i ng   of  a lka l i  
metal  salts  of  C n _ 1 3   a l k y l b e n z e n e   s u l f o n a t e s ,   C 1 1 M 8  
alkyl  s u l f a t e s ,   C ] I M 8   alkyl  po lye thoxy   s u l f a t e s  
con ta in ing   from  abou t   1  to  about   4  moles  of  e t h y l e n e  
oxide  and  mix tu re s   t h e r e o f ;  

(b)  from  about   10%  to  a b o u t   60%  of  i no rgan i c   p h o s p h a t e  
d e t e r g e n c y   bu i lde r   s e l e c t e d   from  the  g r o u p   c o n s i s t i n g  
of  alkali  metal  p h o s p h a t e s   and  p o l y p h o s p h a t e s ;   a n d  

(c)  from  about   1%  to  abou t   5%  of  said  mix tu re   of  n o n i o n i c  
s u r f a c t a n t ,   p o l y e t h y l e n e   g lycol ,   and  p o l y a c r y l a t e  
where in   said  nonionic   s u r f a c t a n t   is  an  e t h y l e n e   o x i d e  
c o n d e n s a t e   of  an  a l i pha t i c   alcohol  con ta in ing   from  a b o u t  
10  to  about   18  c a rbon   atoms  or  alkyl  pheno l ,   w h e r e i n  
the  alkyl  g r o u p   c o n t a i n s   from  about   9  to  abou t   13 
ca rbon   atoms,   c o n d e n s e d   with  an  a v e r a g e   of  from  a b o u t  
4  to  about   8  moles  of  e t h y l e n e   oxide  per  mole  of  a l coho l  
or  alkyl  phenol ,   a n d  

vnereln  sa 'd  Po lye thy l ene   glycol   has  a  weight   a v e r a g e   m o l e c u l a r  
veight  of  from  about   2,000  to  abou t   12,000,   said  p o l y a c r y l a t e   i s  
sodium  p o l y a c r y l a t e   having  a  we igh t   a v e r a g e   molecular   weight   o f  
rom  abou t   3,000  to  about   8 ,000 ,   the  nonionic   s u r f a c t a n t  
:omprises  from  about   35%  to  abou t   60%  of  the  m i x t u r e ,   the  w e i g h t  
atio  of  p o l y e t h y l e n e   glycol  to  p o l y a c y l a t e   is  from  about   1:3  t o  
ibout  3:1,   and  where in   said  m i x t u r e   is  added   in  the  c r u t c h e r .  
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I.  -  The  composi t ion  of  Claim  7  f u r t h e r   c o m p r i s i n g :  

(a)  at  least  about   20%  of  the  d e t e r g e n c y   b u i l d e r ;   a n d  

(b)  from  about   0.5%  to  about   8%  of  an  alkali  metal  s i l i c a t e  

having  a  ratio  of  from  about   1.1  to  abou t   2 . 4 .  

3.  The  s p r a y - d r i e d   g r a n u l a r   d e t e r g e n t   composi t ion   of  Claim  1 

:omp  r i s i n g :  

(a)  from  about   10%  to  about   30%  of  n o n - s o a p   a n i o n i c  

s u r f a c t a n t   compr i s ing   a  mix ture   of  alkali  metal  salts  o f  

C11-13  alkyl  b e n z e n e   s u l f o n a t e s ,   and  C l i M 8   a lky l  

su l fa tes   where in   the  ratio  of  the  alkyl  su l fona te   to  t h e  

alkyl  su l fa te   is  from  about   3:1  to  abou t   1 : 3 ,  

(b)  from  about   20%  to  about   60%  of  an  alkali  meta l  

t r l p o l y p h o s p h a t e ,   p y r o p h o s p h a t e   or  m ix tu r e s   t h e r e o f ;  

a n d  

(c)  from  about   1%  to  about   5%  of  a  m i x t u r e   o f :  

(1)  nonionic   s u r f a c t a n t   compr i s ing   an  e thy lene   o x i d e  

c o n d e n s a t e   of  an  a l ipha t ic   a lcohol ,   wherein  t h e  

alkyl  g r o u p   con ta ins   from  abou t   10  to  about   18 

carbon  a toms,   and  is  c o n d e n s e d   with  from  about   4 

to  about   8  moles  of  e t h y l e n e   oxide  per  mole  o f  

a l coho l ;  

(2)  a  p o l y e t h y l e n e   glycol  with  a  weight   a v e r a g e  

molecular   we igh t   of  from  abou t   4,000  to  a b o u t  

10,000;  a n d  

(3)  a  sodium  p o l y a c r y l a t e   with  a  weight   a v e r a g e  

molecular   weight   of  from  abou t   3,000  to  ab 'ou t  

8 , 0 0 0 ,  

where in   the  nonionic  compr i ses   from  abou t   35%  to  about   60% 

of  the  mix ture   and  the  ratio  by  weight   of  p o l y e t h y l e n e   g l y c o l  

to  sodium  p o l y a c r y l a t e   is  from  about   1:3  to  abou t   3 : 1 .  

10.  A  composi t ion  a c c o r d i n g   to  Claim  9  also  compr is ing   t r o m  

about   0.5%  to  about   8%  of  sodium  si l icate  solids  having  a  mola r  

ratio  of  S i O _ : N a , 0   of  from  abou t   1.6  to  about   2 . 2 .  
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11.  A  composi t ion  a c c o r d i n g   to  Claim  9  where in   the  m i x t u r e   o f  
anionic   s u r f a c t a n t s   has  about   a  1:1  ratio  on  a  weight   b a s i s .  

12.  A  p roces s   for  sp ray   d r y i n g   a  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  
a c c o r d i n g   to  Claim  1  whe re in   the  componen t s   are  mixed  in  t h e  
c r u t c h e r   along  with  e n o u g h   addi t iona l   water   so  t h a t   the  w a t e r  
c o n t e n t   of  the  c r u t c h e r   pas t e   is  from  about   25%  to  abou t   50%  a n d  
then  sp ray   dried  with  an  inlet  air  t e m p e r a t u r e   of  from  a b o u t  
400°F  (20U°C)  to  about   800°F  (H27°C) .  

13.  The  p rocess   of  Claim  12  where in   the  water   c o n t e n t   of  t h e  
c r u t c h e r   paste   is  from  abou t   28%  to  about   10%  and  the  Inlet  a i r  

t e m p e r a t u r e   In  the  sp ray   tower   is  from  about   500°F  (260°C)  t o  
about   700°F  (371  ° C ) .  
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