
©  

Europaisches  Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  1 7 9   5 3 3  

A 2  

EUROPEAN  PATENT  A P P L I C A T I O N  

©  Application  number:  85201703.7 

©  Date  of  filing:  17.10.85 

©Int.  CI.":  C  11  D  11 /02  
C  11  D  3 /37  

(jo)  Priority:  26.10.84  US  664905 

@  Date  of  publication  of  application: 
30.04.86  Bulletin  86/18 

©  Designated  Contracting  States: 
BE  DE  FR  GB  IT  NL 

©  Qi)  Applicant:  THE  PROCTER  &  GAMBLE  COMPANY 
One  Procter  &  Gamble  Plaza 
Cincinnati  Ohio  45202(US) 

@  Inventor:  Wise,  Rodney  Mahlon 
3677  Davenant  Avenue 
Cincinnati  Ohio  45213(US) 

©  Inventor:  Ziek,  Robert  Richard,  Jr. 
3832  Petoskey  Avenue 
Mariemont  Ohio  45227(US) 

©  Representative:  Gibson,  Tony  Nicholas  et  al, 
Procter  &  Gamble  (NTC)  Limited  Whitley  Road 
Longbenton  Newcastle  upon  Tyne  NE12  9TS(GB) 

©   Spray  dried  granular  detergent  compositions  and  process  for  their  manufacture. 
57  Detergent  compositions  comprising  a  mixture  of  poly- 
ethylene  glycol  and  polyacrylate  of  specified  molecular 
weight  for  improved  physical  properties  and  cold  water  dis- 
persion  are  disclosed. 



T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   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   o f   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   e n c o m p a s s e 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   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  f rom  5%  to   50%  by  w e i g h t   of   a  

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

(b)  f r o m   20%  to   60%  by  w e i g h t   of   a n  

a l k a l i   m e t a l   t r i p o l y 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 ;  

(c)  f r o m   1%  to   10%  o f   a  m i x t u r e   o f   a  

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

h a v i n g   a  p o l y e t h y l e n e   g l y c o l : p o l y a c r y l a t e   w e i g h t   r a t i o   o f  

f rom  1 : 1 0   to   1 0 : 1 ,   s a i d   p o l y e t h y l e n e   g l y c o l  

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

1 , 0 0 0   to   a b o u t   5 0 , 0 0 0 ,   and  s a i d   p o l y a c r y l a t e   h a v i n g   a  

w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t   o f   f r o m   1 , 0 0 0   t o  

2 0 , 0 0 0 .  

D e t a i l e d   D e s c r i p t i o n   o f   t h e   I n v e n t i o n  

The  d e t e r g e n t   c o m p o s i t i o n s   o f   t h e   p r e s e n t   i n v e n t i o n  

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

s o l u b l e   a l k a l i   m e t a l   t r i p o l y 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 ,  

and  a  m i x t u r e   of   a  p o l y a c r y l a t e   p o l y m e r   of   s e l e c t e d  

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

m o l e c u l a r   w e i g h t .   The  p o l y a c r y l a t e / p o l y e t h y l e n e   g l y c o l  

m i x t u r e s   h e r e i n   p r o v i d e   a  s u r p r i s i n g   b o o s t   to   d i s p e r s i o n  

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

p r o p e r t i e s .  

The  c o m p o s i t i o n s   o f   t h e   p r e s e n t   i n v e n t i o n   a r e  

p r e p a r e d   by  s p r a y   d r y i n g   and  h a v e   s u p e r i o r   p h y s i c a l  

c h a r a c t e r i s t i c s .  



S u r f a c t a n t  

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

5%  t o   50%,  p r e f e r a b l y   f r o m   10%  to   30% 

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

S u r f a c t a n t s   u s e f u l   h e r e i n   a r e   l i s t e d   i n   U . S .   P a t e n t  

3 , 6 6 4 , 9 6 1 ,   N o r r i s ,   i s s u e d   May  23,   1 9 7 2 ,   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   e t   a l ,   i s s u e d   D e c e m b e r   3 0 ,  

1 9 7 5 .  

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

s t r u c t u r e   an  a l k y l   g r o u p   c o n t a i n i n g   f r o m   10  t o  

20  c a r b o n   a t o m s   and  a  s u l f o n i c   a c i d   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   t h e   t e r m   " a l k y l "   i s   t h e  

a l k y l   p o r t i o n   o f   a c y l   g r o u p s . )   E x a m p l e s   o f   t h i s   g r o u p   o f  

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

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

h i g h e r   a l c o h o l s   ( C 8 - C 1 8   c a r b o n   a t o m s )   s u c h   as  t h o s e  

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

o i l ;   and   t h e   s o d i u m   and   p o t a s s i u m   a l k y l b e n z e n e   s u l f o n a t e s  

i n   w h i c h   t h e   a l k y l   g r o u p   c o n t a i n s   f r o m   9  t o  

15  c a r b o n   a t o m s ,   i n   s t r a i g h t   c h a i n   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 . ,   t h o s e   of   t h e   t y p e   d e s c r i b e d   in   U . S .  

P a t e n t s   2 , 2 2 0 , 0 9 9   and   2 , 4 7 7 , 3 8 3  

E s p e c i a l l y   v a l u a b l e  

a r e   l i n e a r   s t r a i g h t   c h a i n   a l k y l b e n z e n e   s u l f o n a t e s   i n  

w h i c h   t h e   a v e r a g e   n u m b e r   of   c a r b o n   a t o m s   in   t h e   a l k y l  

g r o u p   i s   f r o m   11  to   13,   a b b r e v i a t e d   as   C 1 1 - 1 3 L A S .  
O t h e r   a n i o n i c   s u r f a c t a n t s   s u i t a b l e   f o r   u s e   h e r e i n  

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

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

t a l l o w   and   c o c o n u t   o i l ;   s o d i u m   c o c o n u t   o i l   f a t t y   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 ;   s o d i u m   o r  

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

s u l f a t e s   c o n t a i n i n g   f r o m   1  t o   10  u n i t s   o f  



e t h y l e n e   o x i d e   p e r   m o l e c u l e   and   f rom  8  to   1 2  '  

c a r b o n   a t o m s   in  t h e   a l k y l   g r o u p ;   and  s o d i u m   or   p o t a s s i u m  

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

f rom  1  to   10  u n i t s   o f   e t h y l e n e   o x i d e   p e r  
m o l e c u l e   and  f rom  10  t o   20  c a r b o n   a t o m s   i n  

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

w a t e r - s o l u b l e   s a l t s   o f   e s t e r s   o f   a l p h a - s u l f o n a t e d   f a t t y  

a c i d s   c o n t a i n i n g   f r o m   6  t o   20  c a r b o n   a t o m s   in   t h e  

f a t t y   a c i d   g r o u p   and  f r o m   1  to   10  c a r b o n   a t o m s   i n  

t h e   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   o f  

2 - a c y l o x y - a l k a n e - l - s u l f o n i c   a c i d s   c o n t a i n i n g   f r o m   2 

t o   9  c a r b o n   a t o m s   in   t h e   a c y l   g r o u p   and  f r o m   9  t o  

23  c a r b o n   a t o m s   in   t h e   a l k a n e   m o i e t y ;   a l k y l   e t h e r  

s u l f a t e s   c o n t a i n i n g   f r o m   10  to   20  c a r b o n   a t o m s   i n  

t h e   a l k y l   g r o u p   and  f r o m   1  to  30  m o l e s   of   e t h y l e n e  

o x i d e ;   w a t e r - s o l u b l e   s a l t s   o f   o l e f i n   or   p a r a f f i n  

s u l f o n a t e s   c o n t a i n i n g   f r o m   12  to   18  c a r b o n   a t o m s ;  

and  b e t a - a l k y l o x y   a l k a n e   s u l f o n a t e s   c o n t a i n i n g   f r o m  

1  t o   -  3  c a r b o n   a t o m s   in   t h e   a l k y l o x y   g r o u p   and  f r o m  

8  to   20  c a r b o n   a t o m s   in   t h e   a l k a n e   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   f o r   u s e   h e r e i n  

i n c l u d e   s o d i u m   C 1 1 - 1 3 L A S ,   C 1 4 - 1 8   a l k y l   s u l f a t e s ,   C 1 4 - 1 8  

a l k y l   l i n e a r   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 rom  _  1 

t o   4  m o l e s   of   e t h y l e n e   o x i d e ,   and  m i x t u r e s   t h e r e o f .  

The  D e t e r g e n t   B u i l d e r  

The  c o m p o s i t i o n s   o f   t h e   p r e s e n t   i n v e n t i o n   c o n t a i n  

f r o m   20%  to   60%,  p r e f e r a b l y   f r o m   30%  t o  

50%,  by  w e i g h t   of   an  a l k a l i   m e t a l   t r i p o l y p h o s p h a t e ,  

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

P o l y e t h y l e n e   G l y c o l / P o l y a c r y l a t e  

The  c o m p o s i t i o n s   o f   t h e   p r e s e n t   i n v e n t i o n   c o n t a i n  

f r o m   1%  to   10%,  p r e f e r a b l y   f r o m   1.5%  t o  

8%  of   a  m i x t u r e   o f   a  p o l y e t h y l e n e   g l y c o l   and  a  



p o l y a c r y l a t e .   The  p o l y e t h y l e n e   g l y c o l   and   t h e  

p o l y a c r y l a t e   a r e   p r e s e n t   in   a  w e i g h t   r a t i o   o f   f r o m  

1 : 1 0   to   1 0 : 1 ,   p r e f e r a b l y   f r o m   1 :3   t o  

3 : 1 .   The  p o l y e t h y l e n e   g l y c o l   h a s   a  w e i g h t   a v e r a g e  
m o l e c u l a r   w e i g h t   of   f r o m   1 , 0 0 0   to   5 0 , 0 0 0 ,  

p r e f e r a b l y   f r o m   4 , 0 0 0   to   2 0 , 0 0 0 .   T h e  

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

f rom  1 , 0 0 0   t o   2 0 , 0 0 0 ,   p r e f e r a b l y   f r o m  

2 , 0 0 0   to   1 0 , 0 0 0 ,   more   p r e f e r a b l y   f r o m   3 , 0 0 0  

to   8 , 0 0 0 .  

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

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

p r o d u c t s   of   C 1 0 - 2 0   a l c o h o l s   or  C 8 - 1 8   a l k y l   p h e n o l s   w i t h  

s u f f i c i e n t   e t h y l e n e   o x i d e ,   i . e . ,   more   t h a n   50%  by  w e i g h t  

of   t h e   p o l y m e r ,   so  t h a t   t h e   r e s u l t a n t   p r o d u c t   has   a  

m e l t i n g   p o i n t   a b o v e   3 5 ° C .  

P r e f e r r e d   p o l y m e r s   c o n t a i n   a t   l e a s t   70% 

e t h y l e n e   o x i d e   by  w e i g h t   and  more   p r e f e r r e d   p o l y m e r s  

c o n t a i n   a t   l e a s t   80%  e t h y l e n e   o x i d e   by  w e i g h t .  

P r e f e r r e d   p o l y m e r i c   m a t e r i a l s   h a v e   HLB  v a l u e s   of   a t   l e a s t  

15,   and  more   p r e f e r a b l y   a t   l e a s t   17.  B l o c k  

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

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

o r g a n i c   c o m p o u n d   c o n t a i n i n g   one  or   more   a c t i v e   h y d r o g e n  

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

P o l y m e r s   b a s e d   on  t h e   a d d i t i o n   o f   e t h y l e n e   o x i d e   a n d  

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

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

names   P l u r o n i c s ® ,   P l u r o n i c ®   R,  T e t r o n i c s ®   and   P l u r a d o t s ®  

f rom  t h e   BASF  W y a n d o t t e   C o r p o r a t i o n   o f   W y a n d o t t e ,  

M i c h i g a n .   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   o f   t h e  

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

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

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



when  i t   i s   in   t h e   f o rm  of   an  a t   l e a s t   p a r t i a l l y   n e u -  

t r a l i z e d   a l k a l i   m e t a l   s a l t s .   The  s o d i u m   s a l t s  a r e   m o s t  

p r e f e r r e d .  

S u i t a b l e   p o l y a c r y l a t e s   h e r e i n   a r e   t h e   p a r t i a l l y   o r  

f u l l y   n e u t r a l i z e d   s a l t s   o f   p o l y m e r s   of   a c r y l i c   a c i d .   O n e  

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

o t h e r   c o p o l y m e r i z a b l e   m o n o m e r s .   The  p e r c e n t a g e   by  w e i g h t  

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

a c i d   i s   p r e f e r a b l y   g r e a t e r   t h a n   80%.  S u i t a b l e  

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

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   a c i d ,   v i n y l   c h l o r i d e ,  

v i n y l   a l c o h o l ,   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 r i l e ,  

v i n y l   a c e t a t e ,   m e t h y l   a c r y l a t e ,   m e t h y l   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 ,   v i n y l   m e t h y l   e t h e r ,   v i n y l  

e t h y l   e t h e r ,   v i n y l   p r o p y l   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 .   M i x t u r e s   o f   t h e s e  

p o l y m e r s   can   a l s o   be  u s e d .   The  p o l y a c r y l a t e   may  a l s o   b e  

a d d e d   in   t h e   a c i d   f o r m   and  n e u t r a l i z e d   by  v a r i o u s   b a s e s  

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

l e a s t   90%  by  w e i g h t   o f   u n i t s   d e r i v e d   f r o m   t h e  

a c r y 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   a l l   of   t h e   p o l y m e r  

i s   d e r i v e d   f rom  a c r y l i c   a c i d .   P a r t i c u l a r l y   p r e f e r r e d   i s  

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

m o l e c u l a r   w e i g h t   of   f rom  3 , 0 0 0   to   8 , 0 0 0 .  

I t   i s   e s s e n t i a l   t h a t   t h i s   m i x t u r e   be  a d d e d   in   t h e  

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

i n v e n t i o n   to   be  s e e n .  

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

The  c o m p o s i t i o n s   o f   t h e   i n v e n t i o n   c an   a d d i t i o n a l l y  

c o n t a i n   up  to   10%,  p r e f e r a b l y   5%  of   an  o r g a n i c  

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

i o n i c ,   z w i t t e r i o n i c ,   a m p h o l y 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 .   The  c o m p o s i t i o n s   c a n   a l s o   c o n t a i n  

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

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



U s e f u l   n o n i o n i c   m a t e r i a l s   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  t h e   c o n d e n s a t i o n   of   a l k y l e n e   o x i d e   g r o u p s   ( h y d r o p h i l i c  

in   n a t u r e )   w i t h   an  o r g a n i c   h y d r o p h o b i c   c o m p o u n d ,   w h i c h  

may  be  a l i p h a t i c   or   a l k y l   a r o m a t i c   in   n a t u r e .   The  l e n g t h  

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

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   c an   be  r e a d i l y   a d j u s t e d   t o  

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

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 .  

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

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   o f   a l k y l   p h e n o l s ,   e . g . ,  
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 l k y l   p h e n o l s   h a v i n g   a n  

a l k y l   g r o u p   c o n t a i n i n g   f r o m   6  to   15  c a r b o n  

a t o m s ,   in   e i t h e r   a  s t r a i g h t   c h a i n   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 ,   w i t h   f rom  3  to   12  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   m o l e   of   a l k y l   p h e n o l .  

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

f r o m   8  t o   22  c a r b o n   a t o m s ,   in   e i t h e r   s t r a i g h t  

c h a i n   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   f r o m   3  t o  

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

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

a l c o h o l s   h a v i n g   an  a l k y l   g r o u p   c o n t a i n i n g   f r o m   9  t o  

15  c a r b o n   a t o m s   w i t h   f rom  4  to   8  m o l e s  

of   e t h y l e n e   o x i d e   p e r   m o l e   o f   a l c o h o l .  

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

(2)  w a t e r - s o l u b l e   a m i n e   o x i d e s   c o n t a i n i n g   one  a l k y l  

m o i e t y   o f   f r o m   10  t o   18  c a r b o n   a t o m s   and   2 

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

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   f r o m   1  t o  

3  c a r b o n   a t o m s ,   (2)  w a t e r - s o l u b l e   p h o s p h i n e   o x i d e s  

c o n t a i n i n g   one  a l k y l   m o i e t y   o f   10  t o   1 8  

c a r b o n   a t o m s   and  2  m o i e t i e s   s e l e c t e d   f r o m  

a l k y l   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   f r o m   2  to   3  c a r b o n   a t o m s   and   (3)  w a t e r -  

s o l u b l e   s u l f o x i d e s   c o n t a i n i n g   one   a l k y l   m o i e t y   o f   f r o m  



10  t o   18  c a r b o n   a t o m s   and  a  m o i e t y   s e l e c t e d  

f rom  a l k y l   and   h y d r o x y a l k y l  

m o i e t i e s   o f   f r o m   1  t o   3  c a r b o n   a t o m s .  

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

of   a l i p h a t i c ,   o r   a l i p h a t i c   d e r i v a t i v e s   o f   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   w h i c h   t h e   a l i p h a t i c  

m o i e t y   c an   be  s t r a i g h t   c h a i n ,   or   b r a n c h e d ,   and  w h e r e i n  

one  o f   t h e   a l i p h a t i c   s u b s t i t u e n t s   c o n t a i n s   f r o m   a b o u t   8 

to   a b o u t   18  c a r b o n   a t o m s   and   a t   l e a s t   one   a l i p h a t i c  

s u b s t i t u e n t   c o n t a i n s   an  a n i o n i c   w a t e r - s o l u b i l i z i n g   g r o u p .  
U s e f u l   c a t i o n i c   s u r f a c t a n t s   i n c l u d e   t h o s e   d e s c r i b e d  

in   U . S .   P a t e n 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   1 6 ,  

1 9 8 0 ,   and  in   U . S .   P a t e n t   4 , 2 3 9 , 6 5 9 ,   M u r p h y ,   i s s u e d  

D e c e m b e r   16,  1 9 8 0 ,  

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

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

s u b s t i t u e n t s   c o n t a i n s   f r o m   8  t o   18  c a r b o n  

a t o m s .  

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

a l k y l p o l y 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   h a v e   t h e   f o r m u l a   R O ( C n H 2 n O ) t ( g l y c o s y l ) x  
w h e r e i n   R  i s   s e l e c t e d   f r o m   a l k y l ,  

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  m i x -  

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

10  to   18,   p r e f e r a b l y   f r o m   12  t o  

14  c a r b o n   a t o m s ,   n  i s   2  o r -  3 ,   p r e f e r a b l y   2,  t  i s   f r om  0 

t o  *   10,   p r e f e r a b l y   0,  and   x  i s   1 - 1 / 2   to   a b o u t  

10,  p r e f e r a b l y   f r o m   1 - 1 / 2   to   3,  m o s t   p r e -  

f e r a b l y   f r o m   1 .6   t o   2 . 7 .   The  g l y c o s y l   i s  

p r e f e r a b l y   d e r i v e d   f rom  g l u c o s e .  

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

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

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



w h e r e i n   z  and   y  a r e   a t   l e a s t   6,  t h e   m o l a r   r a t i o   o f  

z  to   y  i s   f r o m   1 .0   t o   0 .5   and  x  i s   f r o m  

10  to   2 6 4 .   A m o r p h o u s   h y d r a t e d   a l u m i n o s i l i c a t e  

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

M z ( z A l O 2 · y S i O 2 )  
w h e r e i n   M  i s   s o d i u m ,   p o t a s s i u m ,   ammonium  or   s u b s t i t u t e d  

ammonium,   z  i s   f r o m   0 . 5   t o   2  and  y  i s   1,  s a i d  

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

l e a s t   50  m i l l i g r a m   e q u i v a l e n t s   o f   CaCO3  h a r d n e s s  

p e r   g ram  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 l u m i n o s i l i c a t e   i o n   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   f o r m   and   c o n t a i n   f r o m   10%  t o  

28%  of   w a t e r   by  w e i g h t   i f   c r y s t a l l i n e ,   a n d  

p o t e n t i a l l y   e v e n   h i g h e r   a m o u n t s   of   w a t e r   i f   a m o r p h o u s . .  

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

m a t e r i a l s   c o n t a i n   f r o m   18%  to   22%  w a t e r   i n  

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

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

p a r t i c l e   s i z e   d i a m e t e r   o f   f r o m   0 .1   m i c r o n   t o  

10  m i c r o n s .   A m o r p h o u s   m a t e r i a l s   a r e   o f t e n   s m a l l e r ,   e . g . ,  
down  to   l e s s   t h a n   0 . 0 1   m i c r o n .   P r e f e r r e d   i o n  

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

0 .2   m i c r o n   t o   4  m i c r o n s .   The  t e r m   " p a r t i c l e  

s i z e   d i a m e t e 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   p a r t i c l e  

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

s c a n n i n g   e l e c t r o n   m i c r o s c o p e .   The  c r y s t a l l i n e  

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

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   c a l c i u m   i o n   e x c h a n g e  

c a p a c i t y ,   w h i c h   i s   a t   l e a s t   200  mg.  e q u i v a l e n t   o f  

CACO3  w a t e r   h a r d n e s s / g .   o f   a l u m i n o s i l i c a t e ,   c a l c u l a t e d   o n  

an  a n h y d r o u s   b a s i s ,   and  w h i c h   g e n e r a l l y   i s   in   t h e   r a n g e  
of   f rom  300  mg.  e q . / g .   to   352  mg.  e q . / g .   T h e  



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

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

w h i c h   i s   a t   l e a s t   0.009  grams  CaC03  per  minute  per  gram 

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 ) ,   a n d  

g e n e r a l l y   l i e s   w i t h i n   t h e   r a n g e   of   f r o m   0.009  to  0.027  grams 

CaC03  per  minute  per  gram  of  a l u m i n o s i l i c a t e   (anhydrous  b a s i s ) .  

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

c a l c i u m   i o n   e x c h a n g e   r a t e   o f   a t   l e a s t   0.018  grams 

CaCO3  per  minute  per  gram  of  a l u m i n o s i l i c a t a   (anhydrous   b a s i s ) .  

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

u s u a l l y   h a v e   a  Mg++  e x c h a n g e   c a p a c i t y   o f   a t   l e a s t   a b o u t  

50  mg.  e q .   CaCO  / g .   (12  mg.  M g , + + / g . )   and   a  Mg++  e x c h a n g e  

f a t e   o f   a t   l e a s t   0.019  grams  MgC03  per  minute  per  gram  of  a l u m i n o s i l i c a t e  

(anhydrous  b a s i s ) ,   (  g r a i n / g a l l o n / m i n u t e / g r a n / g a l l o n ) .  

A m o r p h o u s   m a t e r i a l s   do  n o t   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  e x a m i n e d   by  Cu  r a d i a t i o n   ( 1 . 5 4  

A n g s t r o m   U n i t s ) .  

A l u m i n o s i l i c a t e   i o n   e x c h a n g e   m a t e r i a l s   u s e f u l   in   t h e  

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

The  a l u m i n o s i l i c a t e s   u s e f u l   in   t h i s   i n v e n t i o n   can   b e  

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

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

e x c h a n g e   m a t e r i a l s   i s   d i s c u s s e d   in   U . S .   P a t e n t   3 , 9 8 5 , 6 6 9 ,  

K r u m m e l ,   e t   a l ,   i s s u e d   O c t o b e r   12 ,   1 9 7 6 .  

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

a v a i l a b l e   u n d e r   t h e   d e s i g n a t i o n s   Z e o l i t e   A,  Z e o l i t e   B ,  
and  Z e o l i t e   X.  In   an  e s p e c i a l l y   p r e f e r r e d   e m b o d i m e n t ,  

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

t h e   f o r m u l a  

w h e r e i n   x  i s   f r o m   20  to   30 ,   e s p e c i a l l y  

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 r g a n i c   b u i l d e r s   u s e f u l  



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

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

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   a r e   t h e   s o d i u m ,  

p o t a s s i u m ,   l i t h i u m ,   ammonium  and   s u b s t i t u t e d   a m m o n i u m  

s a l t s   o f   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   a c i d ,  

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   a c i d ,   m e l l i t i c   a c i d ,  

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 i c   a c i d .   T h e  

c o m p o s i t i o n s   o f   t h i s   i n v e n t i o n   o n l y   c o n t a i n   t h e   l i m i t e d  

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

O t h e r   s u i t a b l e   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   a r e   t h e  

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

4 , 1 4 4 , 2 2 6 ,   i s s u e d   M a r c h   13,   1979  to   C r u t c h f i e l d ,   e t   a l ,  

and   U . S .   P a t e n t   4 , 2 4 6 , 4 9 5 ,   i s s u e d   M a r c h   27 ,   1979  t o  

C r u t c h f i e l d ,   e t   a l .  

T h e s e   p o l y a c e t a l   c a r b o x y l a t e s   c a n   be  p r e p a r e d  

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

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

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

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

p o l y a c e t a 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   i n  

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

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

0%  to   10%,  p r e f e r a b l y   f r o m   0.5%  t o  

8%,  and  m o s t   p r e f e r a b l y   f rom  1%  to   6%, 

by  w e i g h t   of  an  a l k a l i   m e t a l   s i l i c a t e   h a v i n g   a  m o l a r  

r a t i o   o f   S i 0 2   to   a l k a l i   m e t a l   o x i d e   o f   f r o m   1 . 0   t o  

3 . 2 ,   p r e f e r a b l y   f r o m   1 .4   t o   2 . 4 .  

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

1 . 6   t o   .  2 .2   i s   p r e f e r r e d .  



The  a l k a l i   m e t a l   s i l i c a t e s   can   be  p u r c h a s e d   i n  

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

c o n v e n i e n t l y   be  u s e d   to   a v o i d   h a v i n g   to   d i s s o l v e   t h e  

d r i e d   fo rm  in  t h e   c r u t c h e r   mix  of   t h e   c o m p o n e n t s   h e r e i n .  

O t h e r   i n g r e d i e n t s   c o m m o n l y   u s e d   in   d e t e r g e n t  

c o m p o s i t i o n s   can   be  i n c l u d e d   in   t h e   c o m p o s i t i o n s   o f   t h e  

p r e s e n t   i n v e n t i o n .   T h e s e   i n c l u d e   c o l o r   s p e c k l e s ,  

b l e a c h i n g   a g e n t s   s u c h   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   a n d  

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

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

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

s u l f o n a t e s   and  x y l e n e   s u l f o n a t e s ,   e n z y m e s ,   e n z y m e -  

s t a b i l i z i n g   a g e n t s ,   p e r f u m e s   and  w a t e r .  

The  d e t e r g e n t   c o m p o s i t i o n s   of   t h e   p r e s e n t   i n v e n t i o n  

can   c o m p r i s e   a  p o r t i o n   of   c o m p o s i t i o n s   c o n t a i n i n g   a  w i d e  

v a r i e t y   of  m a t e r i a l s   s u i t a b l e   f o r   d e t e r g e n t   or   o t h e r  

u s e s .  

The  f o l l o w i n g   n o n l i m i t i n g   e x a m p l e s   i l l u s t r a t e   t h e  

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

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

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

COMPARATIVE  EXAMPLE  I  

A  b a s e   p r o d u c t   was  p r e p a r e d   by  s p r a y   d r y i n g  

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



EXAMPLE  I I  

The  b a s e   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   t o   E x a m p l e   I  

w i t h   v a r y i n g   r a t i o s   of   p o l y e t h y l e n e   g l y c o l   (PEG)  w i t h   a  

w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t   o f   8 , 0 0 0   and  s o d i u m  

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

4 , 5 0 0   as   shown  b e l o w   a d d e d   i n   t h e   c r u t c h e r   m i x .  

E i g h t - f i v e   g r a m s   (85  g . )   of   p r o d u c t   w e r e   sewn  i n t o   b l a c k  

f a b r i c   p o c k e t s   and  a g i t a t e d   on  d e l i c a t e   a g i t a t i o n   a t   6 0 ° F  

( 1 5 . 5 ° C )   i n   a  Kenmore   w a s h e r .   P o c k e t s   w e r e   r e m o v e d   a n d  

c u t   a t   5  m i n u t e s   and  10  m i n u t e s   and   g r a d e d   on  a  1-7  s c a l e  

w h e r e   1  i s   p o o r l y   d i s p e r s e d   w i t h  m o s t   of   t h e   p r o d u c t  

r e m a i n i n g   c a k e d   in   t h e   p o c k e t   and   7  i s   c o m p l e t e l y  

d i s p e r s e d .   G r a d e s   r e p o r t e d   a r e   a v e r a g e s   o f   two  r e p l i c a t e  

t e s t s .  

As  c a n   be  s e e n ,   t h e   p r o d u c t s   c o n t a i n i n g   b o t h   t h e   PEG 

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

c o l d   w a t e r   d i s p e r s i o n .  

EXAMPLES  I I I  -   V I  

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

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



S a m p l e s   w e r e   p r e p a r e d   w i t h   t h e   f o l l o w i n g   a d d i t i v e  

p a r t s   to  1 7 . 5   p a r t s   a n i o n i c   s u r f a c t a n t .   A d d e d   w a t e r   w a s  

k e p t   c o n s t a n t   a t   1 .5   p a r t s .  

C o n t r o l   -  No  a d d i t i v e s  

A  -  1%  PEG  8 0 0 0  

B  -  1%  P o l y a c r y l a t e  

C  -  1 %  o f   a  1:1  m i x t u r e   of   PEG  a n d  

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

The  s a m p l e s   w e r e   p l a c e d   in   an  o v e n   f o r   s e v e r a l  

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

t h e s e   v a r i a n t s ;   v i s c o s i t y ,   s t i r r e d   v i s c o s i t y   and  p h a s e  

c o n t i n u i t y .   A  f i l t e r   p a p e r   w i c k i n g   t e s t   was  u s e d   t o  

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

or   e x t e r n a l   ( i . e . ,   l y e   or  a q u e o u s   p h a s e   w i c k s   or   w e t s  

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

s u r f a c t a n t   p h a s e   s l o w s   or   p r e v e n t s   w i c k i n g ) .  

Top  L a y e r   F l u i d i t y  

1  -   no  f l o w ;   3  -   s t i f f ,   b u t   f l o w s ;   5  -   f l u i d ,   c r e a m y ;   7  -  

w a t e r y   t h i n  

S a m p l e  

As  can   be  s e e n ,   t h e   s a m p l e   w i t h   t h e   m i x t u r e   o f  

P E G / p o l y a c r y l a t e   was  o v e r a l l   l e s s   v i s c o u s   a t   e l e v a t e d  

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

w i t h   o n l y   PEG  or   p o l y a c r y l a t e ,   w h i l e   r e m a i n i n g  

c r y s t a l l i n e   a t   room  t e m p e r a t u r e .   T h i s   c r y s t a l l i n e  

p r o p e r t y   u s u a l l y   t r a n s l a t e s   i n t o   c r i s p ,   n o n - s t i c k y  

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



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

r e s i s t a n c e .  

F l u i d i t y ,   s t i r r e d  

1  -   t h i c k e s t ;   2  -   t h i c k / m a y o n n a i s e ;   4  -   p u d d i n g - l i k e ;   6  -  

c r e a m y ;   7  -   w a t e r y / t h i n  

S a m p l e  

A g a i n ,   t h e   P E G / p o l y a c r y l a t e   s a m p l e   was  c o n s i s t a n t l y  

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

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

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

f i n i s h e d   g r a n u l e .  

P h a s e   c o n t i n u o u s  

S a m p l e  

#  -  T w o   p h a s e   i n c o m p a t i b i l i t y   ( s e p a r a t i o n )  

The  s a m p l e   w i t h   t h e   P E G / p o l y a c r y l a t e   m i x t u r e   s h o w e d  

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

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

f l o w i n g   f i n i s h e d   g r a n u l e s   and   more   r a p i d   d i s s o l u t i o n   o r  

d i s p e r s i o n   in   wash   w a t e r .  



When  t a k e n   t o g e t h e r ,   t h e   r e s u l t s   o f   t h e   p a s t e   t e s t s  

c l e a r l y   show  t h a t   t h e   P E G / p o l y a c r y l a t e   m i x t u r e   s h o w s  

b e t t e r   p h y s i c a l   c h a r a c t e r i s t i c s   in   t h e   p a s t e   f o r m .   T h e s e  

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

as  s t o r a g e   s t a b i l i t y   and  c a k i n g   r e s i s t a n c e   in   t h e  

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



1.  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   compos i t i on   c o m p r i s i n g :  

(a)  from  5%  to  50%  of  a  nonsoap  an ion i c   s u r f a c t a n t   or  m i x t u r e s  

t h e r e o f ;  

(b)  from  20%  to  60%  of  an  a l k a l i   metal  t r i p o l y p h o s p h a t e   b u i l d e r  

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

(c)  from  1%  to  10%  of  a  mixture   of  p o l y e t h y l e n e   g lyco l   and  a  

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

said  mix tu re   having  a  p o l y e t h y l e n e   g lyco l   to  p o l y a c r y l a t e   w e i g h t  

r a t i o   of  from  1:10  to  10:1,   said  p o l y e t h y l e n e   g lyco l   having  a  w e i g h t  

average   m o l e c u l a r   weight  of  from  1,000  to  50,000,   and  s a i d  

p o l y a c r y l a t e   having  a  weight  average  mo lecu la r   weight   of  from  1 , 0 0 0  

to  2 0 , 0 0 0 .  

2.  A  c o m p o s i t i o n   acco rd ing   to  claim  1  where in   the  mix tu re   o f  

p o l y e t h y l e n e   g lyco l   and  p o l y a c r y l a t e   compr ises   from  1%  to  3%  of  t h e  

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

3.  A  c o m p o s i t i o n   a cco rd ing   to  e i t h e r   one  of  c la ims   1  and  2  w h e r e i n  

the  p o l y e t h y l e n e   g lyco l   and  p o l y a c r y l a t e   are  p r e s e n t   in  a  w e i g h t  

r a t i o   of  from  1:3  to  3 : 1 .  

4.  A  c o m p o s i t i o n   a cco rd ing   to  any  one  of  c la ims   1-3  wherein  t h e  

p o l y a c r y l a t e   has  a  weight  average   mo lecu la r   weight  of  from  2,000  t o  

1 0 , 0 0 0 .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  one  of  c la ims   1-4  wherein  t h e  

p o l y e t h y l e n e   g lyco l   has  a  weight  average  of  from  4,000  to  20,000,  a n d  

the  p o l y a c r y l a t e   has  a  weight  average  m o l e c u l a r   weight   of  from  3 , 0 0 0  

to  8 , 0 0 0 .  

6.  A  c o m p o s i t i o n   a cco rd ing   to  any  one  of  c la ims   1-5  wherein  t h e  

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 .  



7.  A  compos i t i on   acco rd ing   to  any one  of  c la ims   1-6  wherein  t h e  

a l k a l i   metal  t r i p o l y p h o s p h a t e   b u i l d e r   is  sodium  t r i p o l y p h o s p h a t e .  

8.  A  compos i t i on   acco rd ing   to  any  one  of  c la ims  1-7  wherein   t h e  

nonsoap  a n i o n i c   s u r f a c t a n t   is  s e l e c t e d   from  a l k a l i   metal  s a l t s   o f  

C11-13  a l k y l b e n z e n e   s u l f o n a t e s ,   C14-18  a l ky l   s u l f a t e s ,   C14-18 
a lky l   po lye thoxy   s u l f a t e s   c o n t a i n i n g   from  1  to  4  moles  of  e t h y l e n e  

oxide  per  mole  of  s u l f a t e   and  m ix tu r e s   of  any  of  the  f o r e g o i n g .  

9.  A  compos i t i on   a c c o r d i n g   to  any  one  of  c la ims   1-8  compr i s ing   f rom 

10%  to  30%  of  the  nonsoap  an ion ic   s u r f a c t a n t .  

10.  A  compos i t i on   a cco rd ing   to  claim  9  a d d i t i o n a l l y   compr i s ing   f rom 

1%  to  8%  by  weight  of  an  a l k a l i   metal  s i l i c a t e   having  a n  

S i o 2 : a l k a l i   metal  oxide  molar  r a t i o   of  from  1.6  to  2 . 4 .  

11.  A  p roce s s   for  spray  dry ing   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  

c o m p r i s i n g :  

(a)  from  5%  to  50%  of  a  nonsoap  a n i o n i c   s u r f a c t a n t   or  m i x t u r e s  

t h e r e o f ;  

(b)  from  20%  to  60%  of  an  a l k a l i   metal   t r i p o l y p h o s p h a t e   b u i l d e r  

or  mix tu res   t h e r e o f ;  

(c)  from  1%  to  10%  of  a  mix ture   of  p o l y e t h y l e n e   g lyco l   and  a  

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

wherein  the  components  are  mixed  in  the  c r u t c h e r   along  with  enough 

a d d i t i o n a l   water  so  tha t   the  water  c o n t e n t   of  the  c r u t c h e r   pas te   i s  

from  25%  to  50%  and  then  spray  d r i ed   with  an  i n l e t   a i r   t e m p e r a t u r e   o f  

from  400°F  (204°C)  to  800°F  ( 4 2 7 ° C ) .  

12.  A  p roce s s   a cco rd ing   to  claim  11  where in   the  water  con t en t   of  t h e  

c r u t c h e r   p a s t e   is  from  28%  to  40%  and  the  i n l e t   a i r   t e m p e r a t u r e   i n  

the  spray  tower  is  from  500°F  (260°C)  to  700°F  ( 3 7 1 ° C ) .  
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