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(©  Foam-controlling  detergent  additive  compositions  and  use  thereof  in  detergent  compositions. 
@  A  detergent  additive  composition  comprising  a  mixture 
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(b) 

(a)  a  dispersion  of  polydimethylsiloxane  foam- 
controlling  agent  in  an  ethoxylated  nonionic  surfac- 
tant  having  a  hydrophilic-lipophilic  balance  of  from 
9  to  13  and  a  melting  point  of  from  5°C  to  36°C,  and 

(b)  a  dispersion  of  hydrophobic  silica  foam-controlling 
agent  in  a  water-soluble  or  water  dispersible  orga- 
nic  carrier  having  a  melting  point  of  from  38°C  to 
90=C. 

The  additive  composition  is  suitable  for  use  in  a 
detergent  composition  containing  at  least  12%  of  a  mixture 
of  anionic  and  nonionic  surfactants  to  provide  improved 
detergency  and  foam  regulation  characteristics  across  the 
range  of  wash  temperature  conditions. 
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T h i s   i n v e n t i o n   r e l a t e s   to  d e t e r g e n t   c o m p o s i t i o n s   a n d  

t h e i r   m a n u f a c t u r e .   In  p a r t i c u l a r ,   i t   r e l a t e s   to  heavy   d u t y  

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

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

m a c h i n e s   f o r   w a s h i n g   c l o t h e s   and  t h e   l i k e .  

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

w h i c h   t e n d   to  p r o d u c e   foam  when  a g i t a t e d   in  a q u e o u s  

s o l u t i o n .   For  many  a p p l i c a t i o n s ,   e s p e c i a l l y   in  a u t o m a t i c  

w a s h i n g   and  d i s h w a s h i n g   m a c h i n e s ;   e x c e s s   foam  p r o d u c t i o n   i s  

a  s e r i o u s   p r o b l e m   and  w i t h   many  e f f e c t i v e   s u r f a c t a n t s ,   i t   i s  

n e c e s s a r y   to  add  foam  s u p p r e s s i n g   or  c o n t r o l l i n g   a g e n t s   i n  

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

u n d e r - u s a g e   of  p r o d u c t   by  the   u s e r .   On  t h e   o t h e r   h a n d ,  

c o n s u m e r s   n o r m a l l y   e x p e c t   and  p r e f e r   a  c e r t a i n   amoun t   o f  

foam  to  be  p r e s e n t   and ,   i n d e e d ,   r e s e a r c h   has   shown  t h a t  

c o n s u m e r s   a r e   h i g h l y   s e n s i t i v e   to  a  r e d u c t i o n   in  t he   f o a m  

l e v e l   p a t t e r n .   In  any  p a r t i c u l a r   a p p l i c a t i o n ,   t h e r e f o r e ,  

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

a v o i d   o v e r s u d s i n g   u n d e r   a l l   c o n c e i v a b l e   w a s h i n g   m a c h i n e  

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

to  m e e t   t he   c o n s u m e r s   p r e f e r e n c e   f o r   a  m o d e r a t e   to  g e n e r o u s  

l e v e l   of  f o a m .  

D e t e r g e n t   c o m p o s i t i o n s   c u r r e n t l y   s o l d   f o r   t he   E u r o p e a n  

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

up  to  a b o u t   12%  of  o r g a n i c   s u r f a c t a n t   and  f o r   s u c h  

c o m p o s i t i o n s ,   foam  c o n t r o l   a g e n t s   s a t i s f y i n g   the   a b o v e  

c o n s t r a i n t s   a r e   now  w e l l   e s t a b l i s h e d .   For  e x a m p l e ,   i n  

E u r o p e a n   P a t e n t   a p p l i c a t i o n   No  4 6 3 4 2 ,   i t   i s   t a u g h t   to  use  a 

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



t h e   fo rm  of  a  d i s p e r s i o n   in  an  e t h o x y l a t e d   n o n i o n i c  

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

d i s p e r s i n g   a g e n t .   Once  a g a i n ,   in  E u r o p e a n   P a t e n t  

A p p l i c a t i o n   No  8829 ,   t h e r e   i s   d i s c l o s e d   a  f o a m - c o n t r o l l i n g  

s y s t e m   c o n s i s t i n g   of  a  m a j o r   p o r t i o n   of  wax  t o g e t h e r   w i t h   a  

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

In  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   a  h i g h   l e v e l   o f  

s u r f a c t a n t ,   h o w e v e r ,   ( in  e x c e s s   of  a b o u t   12%)  p r o b l e m s   o f  

foam  c o n t r o l   in  a u t o m a t i c   w a s h i n g   m a c h i n e s   b e c o m e  

i n c r e a s i n g l y   i n t r a c t i b l e .   T h u s ,   t h e   t e c h n i c q u e   o f  

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

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

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

M o r e o v e r ,   t h e   w a x / s i l i c a / d i s p e r s a n t   s y s t e m s   a r e   a l s o  

f o u n d   to  be  d e f i c i e n t   b e c a u s e   of  t h e i r   i n h e r e n t l y   s l o w  

k i n e t i c s ;   in  o t h e r   w o r d s ,   t h e   r a t e   of  r e l e a s e   of  w a x / s i l i c a  

f a i l s   to  m a t c h   t he   r a t e   of  t r a n s p o r t   of  s u r f a c t a n t   to  t h e  

a i r / w a t e r   i n t e r f a c e .   F u r t h e r m o r e ,   t h e s e   p r o b l e m s   of  f o a m  

c o n t r o l   a r e   f o u n d   to  be  g r e a t l y   e x a c e r b a t e d   in  c o n c e n t r a t e d  

s u r f a c t a n t   s y s t e m s   c o n t a i n i n g   a  m i x t u r e   of  a n i o n i c   a n d  

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

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

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

c o n d i t i o n s .  

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

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

of  wash  t e m p e r a t u r e   c o n d i t i o n s .   I t   f u r t h e r   p r o v i d 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 n t a i n i n g   a  h i g h   l e v e l   of   a  m i x t u r e  

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

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

l o a d   and  r i n s i n g   c o n d i t i o n s .   I t   a l s o   p r o v i d e s   a  d e t e r g e n t  

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

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

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



A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d  

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

(a)  a  d i s p e r s i o n   of  p o l y d i m e t h y l s i l o x a n e  

f o a m - c o n t r o l l i n g   a g e n t   in  an  e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t ,   t h e   n o n i o n i c   s u r f a c t a n t   h a v i n g   a  

h y d r o p h i l i c -   l i p o p h i l i c   b a l a n c e   (HLB)  in  t h e   r a n g e  

f rom  9  to  13  and  a  m e l t i n g   p o i n t   in  t h e   r a n g e   f rom  5 ° C  

to  36°C ,   w h e r e i n   t he   w e i g h t   r a t i o   of  n o n i o n i c  

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

f rom  1 0 : 1   to   1 0 0 : 1 ,   a n d  

(b)  a  d i s p e r s i o n   of  h y d r o p h o b i c   s i l i c a  

f o a m - c o n t r o l l i n g   a g e n t   in  a  w a t e r - s o l u b l e   o r  

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

p o i n t   in  t h e   r a n g e   from  38°C  to  90°C ,   w h e r e i n   t h e  

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

is   in  t h e   r a n g e   f rom  10 :1   to  1 0 0 : 1 ,  

and  w h e r e i n   t h e   w e i g h t   r a t i o   of  d i s p e r s i o n   (a)  to  d i s p e r s i o n  

(b)  is   in  t h e   r a n g e   f rom  1:1   to  5 0 : 1 .  

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

p r e f o r m e d   d i s p e r s i o n s ,   a  f i r s t   d i s p e r s i o n   (a)  c o m p r i s i n g  

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

s i l i c o n e )   foam  c o n t r o l l i n g   a g e n t   in  an  e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t   of  d e f i n e d   HLB  ( f rom  9  to  13,  p r e f e r a b l y   f r o m  

a b o u t   10  to  a b o u t   1 2 . 5 )   and  m e l t i n g   p o i n t   ( f rom  5°C  to  3 6 ° C ,  

p r e f e r a b l y   f rom  a b o u t   10°C  to  a b o u t   2 8 ° C ) ;   and  a  s e c o n d  

d i s p e r s i o n   (b)  c o m p r i s i n g   h y d r o p h o b i c   s i l i c a   f o a m  

c o n t r o l l i n g   a g e n t   in  a  w a t e r - s o l u b l e   or  w a t e r   d i s p e r s i b l e  

o r g a n i c   c a r r i e r   a l s o   of  d e f i n e d   m e l t i n g   p o i n t   ( f rom  38°C  t o  

9 0 ° C ) .   In  h i g h l y   p r e f e r r e d   c o m p o s i t i o n s ,   t h e   o r g a n i c  

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

h a v i n g   an  HLB  in  t h e   r a n g e   f rom  a b o u t   1 3 . 5   to  a b o u t   1 9 ,  

p r e f e r a b l y   f rom  a b o u t   15  to  a b o u t   1 7 . 5 ,   and  a  m e l t i n g   p o i n t  

in  t he   r a n g e   f rom  a b o u t   38°C  to  a b o u t   60°C,   p r e f e r a b l y   f r o m  

a b o u t   40°C  to  a b o u t   5 5 ° C .  



A l t h o u g h   a  s i l i c o n e   i s   an  e s s e n t i a l   c o m p o n e n t   o f  

d i s p e r s i o n   (a)  and  h y d r o p h o b i c   s i l i c a   i s   an  e s s e n t i a l  

c o m p o n e n t   of  d i s p e r s i o n   ( b ) ,   i t   i s   a l s o   e n v i s a g e d   t h a t  

d i s p e r s i o n   (a)  can   a d d i t i o n a l l y   c o n t a i n   a  p r o p o r t i o n   o f  

h y d r o p h o b i c   s i l i c a   and  d i s p e r s i o n   (b)  can   a d d i t i o n a l l y  

c o n t a i n   a  p r o p o r t i o n   of  s i l i c o n e .   With   r e g a r d   to   t h e  

s i l i c o n e   and  h y d r o p h o b i c   s i l i c a   c o n t e n t   of  d i s p e r s i o n   ( a ) ,  

i t   is   p r e f e r r e d   t h a t   t h e   w e i g h t   r a t i o   of  s i l i c o n e   to  s i l i c a  

is   g r e a t e r   t h a n   a b o u t   2 0 : 1 ,   and  is   p r e f e r a b l y   f r o m   a b o u t  

25:1   to  a b o u t   1 0 0 : 1 ;   a l s o   t h a t   t he   w e i g h t   r a t i o   o f  

h y d r o p h o b i c   s i l i c a   in  d i s p e r s i o n   (b)  to  t h a t   in  d i s p e r s i o n  

(a)  is   g r e a t e r   t h a n   a b o u t   1 : 2 ,   and  i s   p r e f e r a b l y   f rom  a b o u t  

10 :1   to  a b o u t   1 : 1 .   Wi th   r e g a r d   to  t he   s i l i c o n e   c o n t e n t   o f  

d i s p e r s i o n   ( b ) ,   on  t he   o t h e r   h a n d ,   i t   i s   p r e f e r r e d   t h a t   t h e  

w e i g h t   r a t i o   of  s i l i c o n e   in  d i s p e r s i o n   (b)  to  t h a t   i n  

d i s p e r s i o n   (a)  i s   l e s s   t h a n   a b o u t   1 0 : 1   and  i s   p r e f e r a b l y  

from  a b o u t   0 . 1 : 1   to  a b o u t   5 : 1 .  

The  w e i g h t   r a t i o   of   n o n i o n i c   s u r f a c t a n t   to  s i l i c o n e   i n  

d i s p e r s i o n   (a)  and  of  o r g a n i c   c a r r i e r   to  h y d r o p h o b i c   s i l i c a  

in  d i s p e r s i o n   (b)  i s   a l s o   of  i m p o r t a n c e   f o r   r e a s o n s   o f  

s t a b i l i t y   and  d i s p e r s i b i l i t y .   T h u s ,   in  d i s p e r s i o n   ( a ) ,   t h e  

w e i g h t   r a t i o   of  n o n i o n i c   s u r f a c t a n t   to  s i l i c o n e   i s   f r om  1 0 : 1  

to  1 0 0 : 1 ,   p r e f e r a b l y   f rom  a b o u t   15 :1   to  a b o u t   4 0 : 1 ;   i n  

d i s p e r s i o n   ( b ) ,  t h e   w e i g h t   r a t i o   of  o r g a n i c   c a r r i e r   t o  

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

p r e f e r a b l y   f rom  a b o u t   1 5 : 1   to  a b o u t   5 0 : 1 .  

D e s i r a b l y ,   t he   s t a b i l i t y   of  p o l y d i m e t h y l s i l o x a n e   i n  

d i s p e r s i o n   (a)  i s   m a i n t a i n e d   w i t h   the   a i d   of  a  d i s p e r s i o n  

a g e n t ,   p r e f e r a b l y   a  s i l o x a n e - o x y a l k y l e n e   c o p o l y m e r   h a v i n g  

the  g e n e r a l   f o r m u l a   I :  

w h e r e i n   a  is   0  or  an  i n t e g e r   f rom  1  to  3 ,  R   i s   an  a l k y l  

g r o u p   c o n t a i n i n g   f rom  1  to   30  c a r b o n   a t o m s ,   or  a  g r o u p   o f  

f o r m u l a   I I :  



w h e r e i n   R'  i s   an  a l k y l e n e   g r o u p   c o n t a i n i n g   f rom  1  to  6 

c a r b o n   a t o m s ,   b  has   a  v a l u e   of  f rom  1  to  100;   and  R"  i s   a  

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

a r y l ,   a l k a r y l ,   a r a l k y l   or  a l k e n y l   g r o u p s   c o n t a i n i n g   up  to   2 0  

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

p h o s p h o n a t e ,   b o r a t e  o r   i s o c y a n a t e   g r o u p s ,   or  m i x t u r e s  

t h e r e o f ;   Y  i s   a  g r o u p   h a v i n g   t h e   f o r m u l a   I I I : -  

w h e r e i n   R  i s   as  d e f i n e d   a b o v e   and  c  has   a  v a l u e   f rom  1  t o  

200;   and  w h e r e i n   a t   l e a s t   one  R  g r o u p   in  t h e   c o m p o u n d   h a s  

t h e   f o r m u l a   I I .   The  w e i g h t   r a t i o   of  p o l y d i m e t h y l s i l o x a n e   i n  

d i s p e r s i o n   (a)  to   t h e   s i l o x a n e - o x y a l k y l e n e   c o p o l y m e r   i s  

p r e f e r a b l y   in  t h e   r a n g e   f rom  a b o u t   2:1  to  a b o u t   2 0 : 1 ,   m o r e  

p r e f e r a b l y   f rom  a b o u t   5 :1   to  a b o u t   1 5 : 1 .  

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

of  d i s p e r s i o n   (b)  p r e f e r a b l y   c o m p r i s e s   an  e t h o x y l a t e d  

n o n i o n i c   s u r f a c t a n t   h a v i n g   an  HLB  of  f rom  a b o u t   1 3 . 5   t o  

a b o u t  ' 1 9 .   O t h e r   s u i t a b l e   o r g a n i c   c a r r i e r   c o m p o n e n t s ,  

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

w e i g h t   of  f rom  a b o u t   1500  to  a b o u t   4 0 , 0 0 0   a n d ,  

m i c r o c r y s t a l l i n e   w a x e s .   The  l a t t e r   a r e   f o a m - c o n t r o l l i n g  

a g e n t s   in  t h e i r   own  r i g h t   and  a r e   p r e f e r a b l y   a d d e d   a t   a  

w e i g h t   r a t i o   of  wax  to  s i l i c a   of  from  a b o u t   2 0 : 1   to  a b o u t  

1 : 1 ,   more  p r e f e r a b l y   f rom  a b o u t   15 :1   to  a b o u t   2 : 1 .   In  t h e  

c a s e   b o t h   of  t he   m i c r o c r y s t a l l i n e   waxes   and  t h e  

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

c o m p r i s e s   at  l e a s t   a b o u t   35%,  more  p r e f e r a b l y   a t   l e a s t   a b o u t  

45%  of  e t h o x y l a t e d   n o n i o n i c   s u r f a c t a n t   in  o r d e r   to  p r o m o t e  

t r a n s p o r t   of  s i l i c a   to  t he   a i r / w a t e r   i n t e r f a c e   a n d ,   in  t h e  

c a s e   of  wax,  to  p r o v i d e   t he   n e c e s s a r y   d e g r e e   of  w a t e r  

d i s p e r s i b i l i t y .  



The  d e t e r g e n t   a d d i t i v e   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  

a re   u t i l i z e d   h e r e i n   f o r   m a k i n g   f o a m - c o n t r o l l e d   d e t e r g e n t  

c o m p o s i t i o n s ,   e i t h e r   by  p r e m i x i n g   d i s p e r s i o n   (a)  a n d  

d i s p e r s i o n   (b)  p r i o r   to  a d d i n g   t he   r e m a i n d e r   of  t h e  

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

(a)  and  d i s p e r s i o n   (b)  w i t h   t h e   r e m a i n d e r   of  t h e   d e t e r g e n t  

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

c o n s t i t u t e s   f rom  a b o u t   1%  to  a b o u t   30%,  p r e f e r a b l y   f r o m  

a b o u t   4%  to  a b o u t   25%  of  t he   t o t a l   c o m p o s i t i o n   w i t h  

d i s p e r s i o n   (a)  g e n e r a l l y   c o n s t i t u t i n g   f rom  a b o u t   0.9%  t o  

a b o u t   25%,  p r e f e r a b l y   f r o m   a b o u t   3.7%  to  a b o u t   23%,  a n d  

d i s p e r s i o n   (b)  g e n e r a l l y   c o n s t i t u t i n g   f rom  a b o u t   0.1%  t o  

a b o u t   5%,  p r e f e r a b l y   f rom  a b o u t   0.3%  to  a b o u t   2%  by  w e i g h t  

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

p a r t i c u l a r l y   v a l u a b l e   f o r   use   in  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   a n i o n i c   s u r f a c t a n t   wh ich   i s   g e n e r a l l y   p r e s e n t   i n  

such   c o m p o s i t i o n s   a t   l e v e l   of  f rom  a b o u t   3%  to  a b o u t   30%,  

p r e f e r a b l y   f rom  a b o u t   5%  to  a b o u t   20%,  more  p r e f e r a b l y   f r o m  

a b o u t   8%  to  a b o u t   15%,  w i t h   a  t o t a l   l e v e l   of  a n i o n i c   a n d  

e t h o x y l a t e d   n o n i o n i c   s u r f a c t a n t s   in  t he   r a n g e   f rom  a b o u t   12% 

to  a b o u t   50%,  p r e f e r a b l y   f rom  a b o u t   14%  to  a b o u t   30%.  

With  r e g a r d   to  t h e   f o a m - c o n t r o l l i n g   a g e n t s ,   t h e  

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

t o t a l ,   f r o m ' a b o u t   0.05%  to  a b o u t   0 .75%,   more  p r e f e r a b l y   f r o m  

a b o u t   0.3%  to  a b o u t   0.5%  by  w e i g h t   of  d e t e r g e n t   c o m p o s i t i o n  

and  from  a b o u t   1%  to  a b o u t   30%,  more  p r e f e r a b l y   f rom  a b o u t  

3%  to  a b o u t   12%  by  w e i g h t   of  a d d i t i v e   c o m p o s i t i o n ;   w h i l e   t h e  

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

f rom  a b o u t   0 .003%  to  a b o u t   0 . 0 4 5 % ,   more  p r e f e r a b l y   f r o m  

a b o u t   0.008%  to  a b o u t   0 . 0 2 5 % ,   by  w e i g h t   of  d e t e r g e n t  

c o m p o s i t i o n   and  f rom  a b o u t   0.05%  to  a b o u t   1%,  m o r e  

p r e f e r a b l y   f rom  a b o u t   0.1%  to  a b o u t   0 .5%,  by  w e i g h t   o f  

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

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



h a n d ,   p r e f e r a b l y   l i e s   in  t h e   r a n g e   f rom  a b o u t   3 :1   to  a b o u t  

1 0 0 : 1 ,   more  p r e f e r a b l y   f rom  a b o u t   1 0 : 1   to  a b o u t   6 0 : 1 .  

In  t e r m s   of  p r o c e s s i n g ,   t he   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   i n v e n t i o n   a r e   p r e f e r a b l y   made  by  f o r m i n g   d i s p e r s i o n   ( a )  

as  a  f l u i d   h i g h   s h e a r   m i x t u r e   of  p o l y d i m e t h y l s i l o x a n e   in  t h e  

f i r s t   n o n i o n i c   s u r f a c t a n t ,   f o r m i n g   d i s p e r s i o n   (b)  a s  a  

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

c a r r i e r ,   s p r a y i n g   d i s p e r s i o n   (a)  in  f l u e n t   fo rm  o n t o   a  

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

d i s p e r s i o n   (b)  in  p o w d e r   f o r m .   A  s u i t a b l e   b a s e   p o w d e r  

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

b u i l d e r   in  a m o u n t s   s u c h   t h a t   t he   f i n a l   d e t e r g e n t   c o m p o s i t i o n  

c o n t a i n s   f rom  a b o u t   30%  to  a b o u t   99%  base   p o w d e r ,   f r om  a b o u t  

3%  to  a b o u t   30%  a n i o n i c   s u r f a c t a n t   and  f rom  a b o u t   5%  to  a b u t  

96%  d e t e r g e n c y   b u i l d e r .  

D i s p e r s i o n   (b)  can  be  r e n d e r e d   in  p o w d e r   fo rm  b y  

a g g l o m e r a t i n g   a  m o l t e n   mix  of  the   d i s p e r s i o n   w i t h   a n  

i n o r g a n i c   s a l t   i n ,  f o r   e x a m p l e ,   a  pan  a g g l o m e r a t o r ,  

f l u i d i z e d   bed ,   S c h u g i   m i x e r   or  t he   l i k e .   A  p r e f e r r e d  

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

s i z e   of  t he   r e s u l t i n g   a g g l o m e r a t e   is   p r e f e r a b l y   f r o m   a b o u t  

0.5mm  to  2mm,  e s p e c i a l l y   f r o m   a b o u t   0 . 84   to  1 . 4 m m .  

A l t e r n a t e l y ,   d i s p e r s i o n   (b)  can   be  r e n d e r e d   in  p o w d e r   f o r m  

by  e x t r u s i o n .  

The  n o n i o n i c   s u r f a c t a n t   c o m p o n e n t   of  d i s p e r s i o n   ( a )  

and  t he   o r g a n i c   c a r r i e r   of  d i s p e r s i o n   (b)  have   m e l t i n g  

p o i n t s   in  t h e   r a n g e s   f rom  5°C  to  36°C,  p r e f e r a b l y   f r o m   a b o u t  

7°C  to  a b o u t   32°C ,   and  f rom  38°C  to  90°C,  p r e f e r a b l y   f r o m  

40°C  to  55°C  r e s p e c t i v e l y .   In  t h i s   c o n t e x t ,   t h e   m e l t i n g  

p o i n t   is  t a k e n   to   r e f e r   to  t h e   t e m p e r a t u r e   a t   w h i c h   m e l t i n g  

is  c o m p l e t e d .   C o n v e n i e n t l y ,   t h i s   t e m p e r a t u r e   can   b e  

d e t e r m i n e d   by  t h e r m a l   a n a l y s i s   u s i n g   a  D u p o n t   9 1 0  

D i f f e r e n t i a l   S c a n n i n g   C a l o r i m e t e r   w i t h   M e c h a n i c a l   C o o l i n g  

A c c e s s o r y   and  R90  T h e r m a l   A n a l y s e r   as  f o l l o w s .   A  5 - 1 0   mg 

s a m p l e   of  t he   m a t e r i a l   c o n t a i n i n g   no  f r e e   w a t e r   or  s o l v e n t ,  



is   e n c a p s u l a t e d   in  a  h e r m e t i c a l l y   s e a l e d   pan  w i t h   an  e m p t y  

pan  as  r e f e r e n c e .   The  s a m p l e   i s   i n i t i a l l y   h e a t e d   u n t i l  

m o l t e n   and  t h e n   r a p i d l y   c o o l e d   ( a t   a b o u t   2 0 - 3 0 ° C / m i n )   t o  

- 7 0 ° C .   T h e r m a l   a n a l y s i s   i s   t h e n   c a r r i e d   o u t   a t   a  h e a t i n g  

r a t e   of  1 0 ° C / m i n   u s i n g   s u f f i c i e n t   a m p l i f i c a t i o n   o f Δ T   s i g n a l  

( ie   t e m p e r a t u r e   d i f f e r e n c e   b e t w e e n   s a m p l e   and  r e f e r e n c e  -  

v e r t i c a l   a x i s )   to  o b t a i n   an  e n d o t h e r m - p e a k   s i g n a l : b a s e l i n e  

n o i s e   r a t i o   of  b e t t e r   t h a n   1 0 : 1 .   The  m e l t i n g   c o m p l e t i o n  

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

i n t e r s e c t i o n   of  the   t a n g e n t i a l   l i n e   a t   t h e   s t e e p e s t   p a r t   o f  

the   e n d o t h e r m   c u r v e   at   t h e   h i g h   t e m p e r a t u r e   end  of  t h e  

e n d o t h e r m ,   w i t h   the   h o r i z o n t a l   l i n e ,   p a r a l l e l   to  t h e   s a m p l e  

t e m p e r a t u r e   a x i s ,   t h r o u g h   the   h i g h e s t   t e m p e r a t u r e   e n d o t h e r m  

p e a k .  

The  o r g a n i c   c a r r i e r   c o m p o n e n t   of  d i s p e r s i o n   (b)  c a n  

a l s o   be  d e f i n e d   by  the   t e m p e r a t u r e   a t   w h i c h   o n s e t   of  m e l t i n g  

o c c u r s .   P r e f e r a b l y ,   t he   m e l t i n g   o n s e t   t e m p e r a t u r e   i s   a t  

l e a s t   a b o u t   36°C,   more  p r e f e r a b l y   a t   l e a s t   a b o u t   38°C.   T h e  

m e l t i n g   o n s e t   t e m p e r a t u r e   can  once   a g a i n   be  d e t e r m i n e d   b y  

t h e r m a l   a n a l y s i s   as  d e s c r i b e d   above   and  i s   t a k e n   to   be  t h e  

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

l i n e   w i t h   a  t a n g e n t   to  t h e   s t e e p e s t   p a r t   of  t h e   e n d o t h e r m  

n e a r e s t   t he   low  t e m p e r a t u r e   end  of  t he   e n d o t h e r m .  

The  i n d i v i d u a l   c o m p o n e n t s   of  t h e   i n v e n t i o n   w i l l   now  b e  

d i s c u s s e d   in  d e t a i l .  

The  n o 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   use   i n  

d i s p e r s i o n   (a)  a re   c o n d e n s a t e s   of  e t h y l e n e   o x i d e   w i t h   a  

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

h y d r o p h i l i c - l i p o p h i l i c   b a l a n c e   (HLB)  in  t h e   r a n g e   f rom  9  t o  

13,  p r e f e r a b l y   f rom  a b o u t   10  to  a b o u t   1 2 . 5 .   The  h y d r o p h o b i c  

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

of  the   p o l y o x y e t h y l e n e   g r o u p   wh ich   is  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   can  be  r e a d i l y   a d j u s t e d   t o  

y i e l d   a  w a t e r - s o l u b l e   compound   h a v i n g   t he   d e s i r e d   d e g r e e   o f  

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 .  



E x a m p l e s   of  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 :  

1.  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  a l k y l   p h e n o l ,   e . g .  

t he   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   an  a l k y l  

g r o u p   c o n t a i n i n g   f rom  6  to  12  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   e t h y l e n e  

o x i d e ,   t he   s a i d   e t h y l e n e   o x i d e   b e i n g   p r e s e n t   in  a m o u n t s   e q u a l  

to  3  to  14,  p r e f e r a b l y   5  to  12  m o l e s   of  e t h y l e n e   o x i d e   p e r  

mole  of  a l k y l   p h e n o l .   The  a l k y l   s u b s t i t u e n t   in  s u c h  

c o m p o u n d s   may  be  d e r i v e d ,   f o r   e x a m p l e ,   f rom  p o l y m e r i s e d  

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

i n c l u d e   d o d e c y l p h e n o l   c o n d e n s e d   w i t h   9  m o l e s   of  e t h y l e n e  

o x i d e   per   mole  of  p h e n o l ;   d i n o n y l p h e n o l   c o n d e n s e d   w i t h   1 1  

mo le s   of  e t h y l e n e   o x i d e   pe r   mole   of  p h e n o l ;   n o n y l p h e n o l   a n d  

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

2.  The  c o n d e n s a t i o n   p r o d u c t   of  p r i m a r y   or  s e c o n d a r y  

a l i p h a t i c   a l c o h o l s   h a v i n g   f rom  8  to  24  c a r b o n   a t o m s ,   i n  

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 h a i n   c o n f i g u r a t i o n ,   w i t h  

from  a b o u t   2  to  a b o u t   12  m o l e s ,   p r e f e r a b l y   2  to  a b o u t   9  m o l e s  

of  e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l .   P r e f e r a b l y ,   t h e  

a l i p h a t i c   a l c o h o l   c o m p r i s e s   b e t w e e n   9  and  18  c a r b o n   a t o m s   a n d  

is   e t h o x y l a t e d   w i t h   b e t w e e n   2  and  9,  d e s i r a b l y   b e t w e e n   3  a n d  

8  mo le 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 i p h a t i c   a l c o h o l .   T h e  

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

wh ich   a r e   e i t h e r   l i n e a r   ( s u c h   as  t h o s e   d e r i v e d   f rom  n a t u r a l  

f a t s   o r ,   p r e p a r e d   by  the   Z i e g l e r   p r o c e s s   f rom  e t h y l e n e ,   e . g .  

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

as  the   L u t e n s o l s ,   D o b a n o l s   and  N e o d o l s   w h i c h   have   a b o u t   25% 

2 - m e t h y l   b r a n c h i n g   ( L u t e n s o l   b e i n g   a  T r a d e   Name  of  B A S F ,  

D o b a n o l   and  N e o d o l   b e i n g   T r a d e   Names  of  S h e l l ) ,   o r  

S y n p e r o n i c s ,   w h i c h   a re   u n d e r s t o o d   to  have   a b o u t   50%  2 - m e t h y l  

b r a n c h i n g   ( S y n p e r o n i c   i s   a  T r a d e   Name  of  I . C . I . )   or  t h e  

p r i m a r y   a l c o h o l s   h a v i n g   more  t h a n   50%  b r a n c h e d   c h a i n  

s t r u c t u r e   s o l d   u n d e r   t he   T r a d e   Name  L i a l   by  L i q u i c h i m i c a .  

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

s cope   of  t he   i n v e n t i o n   i n c l u d e   D o b a n o l   4 5 - 4 ,   D o b a n o l   4 5 - 7 ,  



D o b a n o l   4 5 - 9 ,   D o b a n o l   9 1 - 3 ,   D o b a n o l   9 1 - 6 ,   D o b a n o l   9 1 - 8 ,  

S y n p e r o n i c   6,  S y n p e r o n i c   12,  t he   c o n d e n s a t i o n   p r o d u c t s   o f  

c o c o n u t   a l c o h o l   w i t h   an  a v e r a g e   of  b e t w e e n   5  and  12  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l ,   t h e   c o c o n u t   a l k y l   p o r t i o n  

h a v i n g   f rom  10  to  14  c a r b o n   a t o m s ,   and  t he   c o n d e n s a t i o n  

p r o d u c t s   of  t a l l o w   a l c o h o l   w i t h   an  a v e r a g e   of  b e t w e e n   7  a n d  

12  m o l e s   of  e t h y l e n e   o x i d e   pe r   mo le   of  a l c o h o l ,   the   t a l l o w  

p o r t i o n   c o m p r i s i n g   e s s e n t i a l l y   b e t w e e n   16  and  22  c a r b o n  

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

in  t he   p r e s e n t   c o m p o s i t i o n s ,   e s p e c i a l l y   t h o s e   e t h o x y l a t e s   o f  

the   T e r g i t o l   s e r i e s   h a v i n g   f rom  a b o u t   9  to  15  c a r b o n   a t o m s   i n  

the   a l k y l   g r o u p   and  up  to  a b o u t   11,  e s p e c i a l l y   f rom  a b o u t   3 

to  9,  e t h o x y   r e s i d u e s   per   m o l e c u l e .  

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

h y d r o p h o b i c   b a s e   f o r m e d   by  the   c o n d e n s a t i o n   of  p r o p y l e n e  

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

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

1500  to  1800 .   Such  s y n t h e t i c   n o n i o n i c   d e t e r g e n t s   a r e  

a v a i l a b l e   on  t h e   m a r k e t   u n d e r   t he   T r a d e   Name  of  " P l u r o n i c "  

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

E s p e c i a l l y   p r e f e r r e d   n o n i o n i c   s u r f a c t a n t s   f o r   use   i n  

d i s p e r s i o n   (a)  a r e   t he   C9-C15  p r i m a r y   a l c o h o l   e t h o x y l a t e s  

c o n t a i n i n g   3-S  m o l e s   of  e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l ,  

p a r t i c u l a r l y   t h e   C12-C15   p r i m a r y   a l c o h o l s   c o n t a i n i n g   6 - 8  

m o l e s   of  e t h y l e n e   o x i d e   per   mole   of  a l c o h o l .  

The  o r g a n i c   c a r r i e r   c o m p o n e n t   of  d i s p e r s i o n   (b)  i s  

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

bu t   one  h a v i n g   an  a v e r a g e   HLB  in  t h e   r a n g e   f rom  a b o u t   1 3 . 5   t o  

a b o u t   19,  p r e f e r a b l y   f rom  a b o u t   15  to  a b o u t   1 7 . 5   and  h a v i n g   a  

m e l t i n g   p o i n t   in  t he   r a n g e  f r o m   a b o u t   38°C  to  a b o u t   6 0 ° C ,  

p r e f e r a b l y   f rom  a b o u t   40°C  to  a b o u t   55°C.   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   a r e   t he   c o n d e n s a t i o n   p r o d u c t s   of  t he   p r i m a r y   o r  

s e c o n d a r y   a l c o h o l s   h a v i n g   f rom  a b o u t   15  to  a b o u t   24  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 h a i n  

c o n f i g u r a t i o n ,   w i t h   from  a b o u t   14  to   a b o u t   100,   p r e f e r a b l y  



f rom  a b o u t   20  to  a b o u t   40  m o l e s   of  e t h y l e n e   o x i d e   pe r   mole   o f  

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

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

a v e r a g e   of  b e t w e e n   a b o u t   20  and  a b o u t   40  m o l e s ,   p r e f e r a b l y  

a b o u t   25  m o l e s   of  e t h y l e n e   o x i d e   per   mole   of  a l c o h o l ,   t h e  

t a l l o w   p o r t i o n   c o m p r i s i n g   e s s e n t i a l l y   b e t w e e n   16  and  22  

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

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

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

w e i g h t   in  t h e   r a n g e   f rom  a b o u t   200  to  a b o u t   2 0 0 , 0 0 0 ,   a n d  

h a v i n g   a  k i n e m a t i c   v i s c o s i t y   in  the  r a n g e   f rom  a b o u t   20  t o  

2 , 0 0 0 , 0 0 0   mm2/s ,   p r e f e r a b l y   f rom  a b o u t   500  to  to  a b o u t  

5 0 , 0 0 0   mm2/s ,   more  p r e f e r a b l y   f rom  a b o u t   3 , 0 0 0   to  a b o u t  

3 0 , 0 0 0   mm2/s  a t   25°C.   The  s i l o x a n e   p o l y m e r   i s   g e n e r a l l y  

e n d - b l o c k e d   e i t h e r   w i t h   t r i m e t h y l s i l y l   or  h y d r o x y l   g r o u p s   b u t  

o t h e r   e n d - b l o c k i n g   g r o u p s   a re   a l s o   s u i t a b l e .   The  p o l y m e r   c a n  

be  p r e p a r e d   by  v a r i o u s   t e c h n i q u e s   such   as  t h e   h y d r o l y s i s   a n d  

s u b s e q u e n t   c o n d e n s a t i o n   of  d i m e t h y l d i h a l o s i l a n e s ,   or  by  t h e  

c r a c k i n g   and  s u b s e q u e n t   c o n d e n s a t i o n   o f  

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

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

in  the   p r e s e n t   c o m p o s i t i o n   p r e f e r a b l y   has   a  p a r t i c l e   s i z e   o f  

no t   more  t h a n   a b o u t   100  m i l l i m i c r o n s   and  a  s p e c i f i c   s u r f a c e  

a r e a   in  e x c e s s   of  a b o u t   50  m 2 / g .   H i g h l y   p r e f e r r e d  

m a t e r i a l s   have   a  p a r t i c l e   s i z e   from  a b o u t   10  m i l l i m i c r o n s   t o  

a b o u t   20  m i l l i m i c r o n s .   The  h y d r o p h o b i c   s i l i c a   c a n   be  m a d e ,  

fo r   e x a m p l e ,   by  r e a c t i n g   fumed  s i l i c a   w i t h   a  t r i a l k y l  

c h l o r o s i l a n e   ( i . e . ,   " s i l a n a t e d " )   to  a f f i x   h y d r o p h o b i c  

t r i a l k y l s i l a n e   g r o u p s   on  the   s u r f a c e   of  t he   s i l i c a .   In  a  

p r e f e r r e d   and  w e l l   known  p r o c e s s ,   fumed  s i l i c a   i s   c o n t a c t e d  

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

C o m b i n a t i o n s   of  s i l i c o n e   and  s i l i c a   can   a l s o   be  u s e d ,  

b o t h   in  d i s p e r s i o n   (a)  and  in  d i s p e r s i o n   ( b ) .   S u c h  

c o m b i n a t i o n s   of  s i l i c o n e   and  s i l i c a   can  be  p r e p a r e d   b y  

a f f i x i n g   the   s i l i c o n e   to  t he   s u r f a c e   of  s i l i c a   fo r   e x a m p l e   by  



means   of  the   c a t a l y t i c   r e a c t i o n   d i s c l o s e d   in  US  P a t e n t  

3 , 2 3 5 , 5 0 9 .   Suds   c o n t r o l l i n g   a g e n t s   c o m p r i s i n g   m i x t u r e s   o f  

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

c o m p r i s e ,   in  d i s p e r s i o n   ( a ) ,   s i l i c o n e   and  s i l i c a   in  a  

s i l i c o n e : s i l i c a   r a t i o   of  f rom  a b o u t   2 0 : 1   to  a b o u t   2 0 0 : 1 ,   m o r e  

p r e f e r a b l y   a b o u t   2 5 : 1   to  a b o u t   1 0 0 : 1 .   The  s i l i c a   can   b e  

c h e m i c a l l y   a n d / o r   p h y s i c a l l y   bound   to  t he   s i l i c o n e   in  a n  

a m o u n t   wh ich   i s   p r e f e r a b l y   a b o u t   0.5%  to  5%  by  w e i g h t ,   b a s e d  

on  the   s i l i c o n e .   I n  d i s p e r s i o n   ( b ) ,   m i x e d   s i l i c o n e / s i l i c a  

foam  c o n t r o l l i n g   a g e n t s   can   have   a  s i l i c o n e : s i l i c a   r a t i o   o f  

f rom  a b o u t   1 :1   t o  a b o u t   6 0 : 1 ,   p r e f e r a b l y   f rom  a b o u t   1 0 : 1   t o  

a b o u t   5 0 : 1 .  

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

h y d r o p h o b i c   s i l a n a t e d   (mos t   p r e f e r a b l y   t r i m e t h y l s i l a n a t e d )  

s i l i c a   h a v i n g   a  p a r t i c l e   s i z e   in  t h e   r a n g e   f r o m   a b o u t   10  

m i l l i m i c r o n s   to  20  m i l l i m i c r o n s   and  a  s p e c i f i c   s u r f a c e   a r e a  

a b o v e   a b o u t   50  m2/g  i n t i m a t e l y   m i x e d   w i t h  a   d i m e t h y l  

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

a b o u t   500  to  a b o u t   2 0 0 , 0 0 0 .  

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

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

s i l i c a .   The  s i l i c o n e   " r e s i n s "   u s e d   in  s u c h   c o m p o s i t i o n s   c a n  

be  any  a l k y l a t e d   s i l i c o n e   r e s i n s ,   bu t   a r e   u s u a l l y   t h o s e  

p r e p a r e d   f rom  m e t h y l s i l a n e s .   S i l i c o n e   r e s i n s   a r e   c o m m o n l y  

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

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

c o m p o s i t i o n s   a r e   the   m i c r o p o r o u s   m a t e r i a l s   s u c h   as  t he   f u m e d  

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

s u r f a c e   a r e a s   h e r e i n - a b o v e   d i s c l o s e d .  

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

m a t e r i a l s   s u i t a b l e   f o r   use   in  t h e   p r e s e n t   c o m p o s i t i o n s   can  b e  

p r e p a r e d   in  t he   manner   d i s c l o s e d   in  US  P a t e n t   3 , 4 5 5 , 8 3 9 .  

T h e s e   mixed   m a t e r i a l s   a r e   c o m m e r c i a l l y   a v a i l a b l e   f rom  the   Dow 

C o r n i n g   C o r p o r a t i o n .   S u i t a b l e   m a t e r i a l s   of  t h i s   t y p e  

c o m p r i s e :  



(a)  f rom  a b o u t   10  p a r t s   to  a b o u t   100  p a r t s   by  w e i g h t   of  a 

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

r a n g e   f rom  20  to  3 0 , 0 0 0   mm/s  a t   2 5 ° C ;  

(b)  5  to   50  p a r t s   by  w e i g h t   of  a  s i l o x a n e   r e s i n   c o m p o s e d   o f  

( C H 3 ) 3 S i O 1 / 2   u n i t s   and  S i 0 2  u n i t s   in  w h i c h   t h e  

r a t i o   of  t h e   ( C H 3 ) 3 S i O 1 / 2   u n i t s   to  t he   S i 0 2  
u n i t s   i s   w i t h i n   t he   r a n g e   of  f rom  0 . 6 : 1   to  1 . 2 : 1 ;   a n d  

(c)  0 .5   to  5  p a r t s   by  w e i g h t   of  a  s i l i c a   a e r o g e l .  

Such  m i x t u r e s   c an   a l s o   be  s o r b e d   o n t o   and  i n t o   a  

w a t e r - s o l u b l e   s o l i d .  

The  s i l o x a n e - o x y a l k y l e n e   c o p o l y m e r   d i s p e r s i n g   a g e n t  

s u i t a b l e   f o r   use   h e r e i n   has   t he   g e n e r a l   f o r m u l a   I :  

w h e r e i n   a  is   0  or  an  i n t e g e r   f r o m   1  to  a b o u t   3,  R  i s   an  a l k y l  

g r o u p   c o n t a i n i n g   f rom  1  to   a b o u t   30  c a r b o n   a t o m s ,   or  a  g r o u p  
of  f o r m u l a   I I :  

w h e r e i n   R'  i s   an  a l k y l e n e   g r o u p   c o n t a i n i n g   f rom  1  to  a b o u t   6 

c a r b o n   a t o m s ,   b  has   a  v a l u e   of  f r o m   1  to  a b o u t   1 0 0 ,  

p r e f e r a b l y   f rom  10  to  30;  and  R"  i s   a  c a p p i n g   g r o u p   w h i c h   c a n  

be  s e l e c t e d   f rom  h y d r o g e n ,   a l k y l ,   a c y l ,   a r y l ,   a l k a r y l ,  

a r a l k y l   or  a l k e n y l   g r o u p s   c o n t a i n i n g   up  to  a b o u t   20  c a r b o n  

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

p h o s p h o n a t e ,   b o r a t e   or  i s o c y a n a t e   g r o u p s ,   or  m i x t u r e s  

t h e r e o f ;   Y  is   a  g r o u p   h a v i n g   t h e   f o r m u l a   I I I : -  



w h e r e i n   R  is   as  d e f i n e d   a b o v e   and  c  h a s   a  v a l u e   f rom  1  t o  

a b o u t   200;  and  w h e r e i n   at   l e a s t   one  R  g r o u p   in  t h e   c o m p o u n d  

has   the   f o r m u l a   I I .  

P r e f e r r e d   d i s p e r s i n g   a g e n t s   of  t h e   a b o v e   t y p e   a r e  

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

VI I :   . 

w h e r e i n   R ' ' '   i s   a  C1-10   a l k y l   g r o u p ,   Me  is   m e t h y l ,   G  i s  

t he   g r o u p   of  f o r m u l a   I I ,   a  has   a  v a l u e   of  0  or  1,  p  has   a  

v a l u e   of  at   l e a s t   1,  q  has  a  v a l u e   of  0  to  a b o u t   50  and  r  

has   a  v a l u e   of  1  to  a b o u t   50.  P r e f e r r e d   d i s p e r s a n t s   c o n t a i n  

G  g r o u p s   in  n o n - t e r m i n a l   p o s i t i o n s   and  c o n t a i n   a  m i x t u r e   o f  

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

1:1  r a t i o .   H i g h l y   p r e f e r r e d   a r e   d i s p e r s a n t s   of  f o r m u l a   V I I  

h a v i n g   p+r  f rom  a b o u t   30  to  a b o u t   120  w i t h   t h e   r a t i o   p : r  
from  a b o u t   2 :1   to  a b o u t   8 : 1 .  

S u i t a b l e   m i c r o c r y s t a l l i n e   w a x e s   f o r   i n c l u s i o n   i n  

d i s p e r s i o n   (b)  have   a  m e l t i n g   p o i n t   in  t h e   r a n g e   f rom  a b o u t  

3 5 ° C - 1 1 5 ° C ,   p r e f e r a b l y   f rom  a b o u t   65°C  to  a b o u t   1 0 0 ° C ,   a  

s a p o n i f i c a t i o n   v a l u e   of  l e s s   t h a n   100 ,   a  m o l e c u l a r   w e i g h t   i n  

the   r a n g e   4 0 0 - 1 0 0 0 ,   and  a  p e n e t r a t i o n   v a l u e   of  a t . l e a s t   6 ,  

m e a s u r e d   a t   77°C  by  ASTM-D1321.   S u i t a b l e   e x a m p l e s   i n c l u d e  

m i c r o c r y s t a l l i n e   and  o x i d i s e d   m i c r o c r y s t a l l i n e   w a x e s ;  

F i s c h e r - T r o p s c h   and  o x i d i s e d   F i s c h e r - T r o p s c h   w a x e s ;  

o z o k e r i t e ,   c e r e s i n ,   m o n t a n   wax,   b e e s w a x ,   c a n d e l l i l a   a n d  

c a r n a u b a   w a x .  

The  c o m p o s i t i o n s   of  t he   i n v e n t i o n   can  be  s u p p l e m e n t e d  

by  a l l   m a n n e r   of  d e t e r g e n t   c o m p o n e n t s .   A  h i g h l y   p r e f e r r e d  

a d d i t i o n a l   c o m p o n e n t   is  f rom  a b o u t   3%  to  a b o u t   30%  o f  

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



The  a n i o n i c   s u r f a c t a n t   may  be  a n y  o n e   or  more  of  t h e  

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

S u i t a b l e   s y n t h e t i c   a n i o n i c   s u r f a c t a n t s   a r e   w a t e r - s o l u b l e  

s a l t s   of  a l k y l   b e n z e n e   s u l p h o n a t e s ,   a l k y l   s u l p h a t e s ,   a l k y l  

p o l y e t h o x y   e t h e r   s u l p h a t e s ,   p a r a f f i n   s u l p h o n a t e s ,  

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

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

p o l y e t h o x y   e t h e r   s u l p h a t e s ,   2 - a c y l o x y   a l k a n e - I - s u l p h o n a t e ,  

and  b e t a - a l k y l o x y   a l k a n e   s u l p h o n a t e .  

A  p a r t i c u l a r l y   s u i t a b l e   c l a s s   of  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 s   w a t e r - s o l u b l e   s a l t s ,   p a r t i c u l a r l y   the   a l k a l i  

m e t a l ,   ammonium  and  a l k a n o l a m m o n i u m   s a l t s   or  o r g a n i c  

s u l p h 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   or  a l k a r y l   g r o u p   c o n t a i n i n g   f rom  a b o u t   8 

to  a b o u t   22,  e s p e c i a l l y   f rom  a b o u t   10  to  a b o u t   20  c a r b o n  

a toms   and  a  s u l p h o n i c   a c i d   or  s u l p h 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   of  a c y l  

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

wh ich   fo rm  p a r t   of  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 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 p h 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 p h a t i n g   t h e   h i g h e r   a l c o h o l s  

(C8-18)   c a r b o n   a t o m s   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  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 p h o n a t e s ,   in  wh ich   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  

a b o u t   9  to  a b o u t   15,  e s p e c i a l l y   a b o u t   11  to  a b o u t   13,  c a r b o n  

a t o m s ,   in  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 .   2 , 2 2 0 , 0 9 9   a n d  

2 , 4 7 7 , 3 8 3   and  t h o s e   p r e p a r e d   f rom  a l k y l b e n z e n e s   o b t a i n e d   b y  

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

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

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

a re   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 p h o n a t e s   in  w h i c h  

the   a v e r a g e   of  t he   a l k y l   g r o u p   i s   a b o u t   1 1 . 8   c a r b o n   a t o m s ,  

a b b r e v i a t e d   as  C 1 1 . 8   LAS. 



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

s o d i u m   C 1 0 - 1 8   a l k y l   g l y c e r y l   e t h e r   s u l p h 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   of  h i g h e r   a l c o h o l s   d e r i v e d   f rom  t a l l o w   a n d  

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 p h o n a t e s   and  s u l p h a t e s ;   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   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 p h a t e   c o n t a i n i n g   a b o u t  

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

w h e r e i n   the   a l k y l   g r o u p s   c o n t a i n   a b o u t   8  to  a b o u t   12  c a r b o n  

a t o m s .  

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

i n c l u d e   the   w a t e r - s o l u b l e   s a l t s   or  e s t e r s   o f  @ - s u l p h 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 rom  a b o u t   6  to  20  c a r b o n  a t o m s   i n  

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

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   o f  

2 - a c y l o x y - a l k a n e - l - s u l p h o n i c   a c i d s   c o n t a i n i n g   f rom  a b o u t   2 

to  9  c a r b o n   a t o m s   in  the   a c y l   g r o u p   and  f rom  a b o u t   9  t o  

a b o u t   23  c a r b o n   a t o m s   in  t he   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 p h a t e s   c o n t a i n i n g   f rom  a b o u t   10  to  18,  e s p e c i a l l y   a b o u t  

12  to  16,  c a r b o n   a t o m s   in  the   a l k y l   g r o u p   and  f rom  a b o u t   1 

to  12,  e s p e c i a l l y   1  to  6,  more  e s p e c i a l l y   1  to  4  m o l e s   o f  

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   of  o l e f i n   s u l p h o n a t e s  

c o n t a i n i n g   f r o m   a b o u t   12  to  24,  p r e f e r a b l y   a o u t   14  to   1 6 ,  

c a r b o n   a t o m s ,   e s p e c i a l l y   t h o s e   made  by  r e a c t i o n   w i t h   s u l p h u r  

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

t h a t   any  s u l t o n e s   p r e s e n t   a r e   h y d r o l y s e d   to  t h e  

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

s a l t s   of  p a r a f f i n   s u l p h o n a t e s   c o n t a i n i n g   f rom  a b o u t   8  to  2 4 ,  

e s p e c i a l l y   14  to   18  c a r b o n   a t o m s ,   a n d f l - a l k y l o x y   a l k a n e  

s u l p h o n a t e s   c o n t a i n i n g   from  a b o u t   1  to  3  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  f rom  a b o u t   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 .  

The  a l k a n e   c h a i n s   of  the   f o r e g o i n g   n o n - s o a p   a n i o n i c  

s u r f a c t a n t s   can   be  d e r i v e d   f rom  n a t u r a l   s o u r c e s   s u c h   a s  

c o c o n u t   o i l   or  t a l l o w ,   or  can  be  made  s y n t h e t i c a l l y   as  f o r  

e x a m p l e   u s i n g   t h e   Z i e g l e r   or  Oxo  p r o c e s s e s .   W a t e r  



s o l u b i l i t y   can  be  a c h i e v e d   by  u s i n g   a l k a l i   m e t a l ,   a m m o n i u m  

or  a l k a n o l a m m o n i u m   c a t i o n s ;   s o d i u m   i s   p r e f e r r e d .   S u i t a b l e  

f a t t y   a c i d   s o a p s   can  be  s e l e c t e d   f rom  t h e   o r d i n a r y   a l k a l i  

m e t a l   ( s o d i u m ,   p o t a s s i u m ) ,   ammonium,   and  a l k y l o l a m m o n i u m  

s a l t s   of  h i g h e r   f a t t y   a c i d s   c o n t a i n i n g   f r o m   a b o u t   8  to  a b o u t  

24,  p r e f e r a b l y   f rom  a b o u t   10  to  a b o u t   22  and  e s p e c i a l l y   f r o m  

a b o u t   16  to  a b o u t   22  c a r b o n   a t o m s   in  t h e   a l k y l   c h a i n .  

S u i t a b l e   f a t t y   a c i d s   can  be  o b t a i n e d   f rom  n a t u r a l   s o u r c e s  

s u c h   a s ,   f o r   i n s t a n c e ,   f rom  s o y b e a n   o i l ,   c a s t o r   o i l ,   t a l l o w ,  

w h a l e   and  f i s h   o i l s ,   g r e a s e ,   l a r d   and  m i x t u r e s   t h e r e o f ) .  

The  f a t t y   a c i d s   a l s o   can  be  s y n t h e t i c a l l y   p r e p a r e d   ( e . g . ,   b y  

t h e   o x i d a t i o n   of  p e t r o l e u m ,   or  by  h y d r o g e n a t i o n   of  c a r b o n  

m o n o x i d e   by  the   F i s c h e r - T r o p s c h   p r o c e s s ) .   R e s i n   a c i d s   a r e  

s u i t a b l e   such   as  r o s i n   and  t h o s e   r e s i n   a c i d s   in  t a l l   o i l .  

N a p t h e n i c   a c i d s   a r e   a l s o   s u i t a b l e .   Sod ium  and  p o t a s s i u m  

s o a p s   can  be  m a d e  b y   d i r e c t   s a p o n i f i c a t i o n   of  the   f a t s   a n d  

o i l s   or  by  the   n e u t r a l i z a t i o n   of  t he   f r e e   f a t t y   a c i d s   w h i c h  

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

P a r t i c u l a r l y   u s e f u l   a re   t he   s o d i u m   and  p o t a s s i u m   s a l t s   o f  

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

h y d r o g e n a t e d   f i s h   o i l .  

M i x t u r e s   of  a n i o n i c   s u r f a c t a n t s   a r e   p a r t i c u l a r l y  

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

s u l f a t e   s u r f a c t a n t s   in  a  w e i g h t   r a t i o   of  f rom  a b o u t   5:1  t o  

a b o u t   1 : 5 ,   p r e f e r a b l y   f rom  a b o u t   5 :1   to  a b o u t   1 : 1 ,   m o r e  

p r e f e r a b l y   f rom  a b o u t   5:1  to  a b o u t   1 . 5 : 1 .   E s p e c i a l l y  

p r e f e r r e d   is   a  m i x t u r e   of  an  a l k y l   b e n z e n e   s u l f o n a t e   h a v i n g  

f rom  9  to  15,  e s p e c i a l l y   11  to  13  c a r b o n   a t o m s   in  t he   a l k y l  

r a d i c a l ,   t he   c a t i o n   b e i n g   an  a l k a l i   m e t a l   p r e f e r a b l y   s o d i u m ;  

and  e i t h e r   an  a l k y l   s u l f a t e   h a v i n g   f rom  10  to  20,  p r e f e r a b l y  

12  to  18  c a r b o n   a toms   in  t he   a l k y l   r a d i c a l   or  an  e t h o x y  

s u l f a t e   h a v i n g   f rom  10  to  20,  p r e f e r a b l y   10  to  16  c a r b o n  

a t o m s   in  t he   a l k y l   r a d i c a l   and  an  a v e r a g e   d e g r e e   o f  

e t h o x y l a t i o n   of  1  to  6,  h a v i n g   an  a l k a l i   m e t a l   c a t i o n ,  

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



In  a d d i t i o n   to  t he   a b o v e   a n i o n i c   and  e t h o x y l a t e d  

n o n i o n i c   s u r f a c t a n t s ,   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   can  be  s u p p l e m e n t e d   by  low  l e v e l s ,   p r e f e r a b l y   u p  
to  a b o u t   6%,  of  c o s u r f a c t a n t s ,   e s p e c i a l l y   amine   o x i d e s ,  

q u a t e r n a r y   ammonium  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 .  

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

g e n e r a l   f o r m u l a   V I I I  

w h e r e i n   R1  is  a  l i n e a r   or  b r a n c h e d   a l k y l   or  a l k e n y l  

g r o u p   h a v i n g   8  to  20  c a r b o n   a t o m s ,   e a c h   R2  i s  

i n d e p e n d e n t l y   s e l e c t e d   f rom  C1-4  a l k y l   a n d  

- (CnH2nO)mH  where   i  is   an  i n t e g e r   f rom  1  to  6 ,  j  

i t   0  or  1,  n  is   2  or  3  and  m  i s   f rom  1  to  7,  t h e   s u m  

t o t a l   of  CnH2nO  g r o u p s   in  a  m o l e c u l e   b e i n g   no  m o r e  

t h a n   7 .  

In  a  p r e f e r r e d   e m b o d i m e n t   R1  has   f rom  10  to  14  c a r b o n  

a t o m s   and  e a c h   R2  is   i n d e p e n d e n t l y   s e l e c t e d   f rom  m e t h y l   a n d  

-(C  H2nO)m H  w h e r e i n   m  is   f rom  1  to   3  and  t h e   sum  t o t a l  

of  CnH2n0  g r o u p s   in  a  m o l e c u l e   i s   no  more  t h a n   5 ,  

p r e f e r a b l y   no  more  t h a n   3.  In  a  h i g h l y   p r e f e r r e d   e m b o d i m e n t ,  

j  i s  0   and  e a c h   R2  is   m e t h y l ,   and  R1  i s   C12-C14  a l k y l .  

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

r e p r e s e n t e d   by  b i s - a m i n e   o x i d e s   h a v i n g   t h e   f o l l o w i n g  

s u b s t i t u e n t s .  

j  :  1 
R1:  t a l l o w   C16-C18  a l k y l ;   p a l m i t y l ;   o l e y l ;   s t e a r y l  

R2:  h y d r o x y e t h y l  

i  :  2  or  3 

A  s p e c i f i c   e x a m p l e   of  t h i s   p r e f e r r e d   c l a s s   of  b i s - a m i n e  

o x i d e s   i s :   N - h y d r o g e n a t e d   C 1 6 - C 1 8   t a l l o w   a l k y l - N , N ' , N ' t r i -  

( 2 - h y d r o x y e t h y l )   - p r o p y l e n e - l , 3 - d i a m i n e   o x i d e .  



S u i t a b l e   q u a t e r n a r y   ammonium  s u r f a c t a n t s   f o r   use   in  t h e  

p r e s e n t   c o m p o s i t i o n   can  be  d e f i n e d   by  the   g e n e r a l   f o r m u l a   I X :  

w h e r e i n   R 3  i s   a  l i n e a r   or  b r a n c h e d   a l k y l ,   a l k e n y l   o r  

a l k a r y l   g r o u p   h a v i n g   8  to  16  c a r b o n   a t o m s   and  e a c h   R  

is   i n d e p e n d e n t l y   s e l e c t e d   f rom  C1-4  a l k y l ,   C 1 - 4  
a l k a r y l   and  - ( C n H 2 n O ) m  w h e r e i n   i  i s   an  i n t e g e r  

f rom  1  to  6 ,  j   is   0  or  1,  n  is  2  or  3  and  m  i s   f rom  1  t o  

7,  t h e   sum  t o t a l   of  CnH2nO  g r o u p s   in  a  m o l e c u l e  

b e i n g   no  more   t h a n   7 ,  a n d   w h e r e i n   Z  r e p r e s e n t s  

c o u n t e r a n i o n   in  number   to  g i v e   e l e c t r i c a l   n e u t r a l i t y ,  

In  a  p r e f e r r e d   e m b o d i m e n t ,   R   has   f rom  10  to  14  c a r b o n  

a t o m s   and  e a c h   R 4  i s   i n d e p e n d e n t l y   s e l e c t e d   f rom  m e t h y l   a n d  

(CnH2nO)mH  w h e r e i n   m  is   f rom  1  t o  3   and  the   sum  t o t a l  

of  CnH2nO  g r o u p s   in  a  m o l e c u l e   is  no  more  t h a n   5 ,  

p r e f e r a b l y   no  more   t h a n   3 . .   In  a  h i g h l y   p r e f e r r e d   e m b o d i m e n t  

j  is  0,  R 4  i s   s e l e c t e d   f rom  m e t h y l ,  h y d r o x y e t h y l   a n d  

h y d r o x y p r o p y l   and  R3  is   C12-C14  a l k y l .   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   of  t h i s   c l a s s   i n c l u d e   C12  a l k y l  

t r i m e t h y l a m m o n i u m   s a l t s ,   C14  a l k y l t r i m e t h y l a m m o n i u m   s a l t s ,  

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

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

p r o p y l a m m o n i u m   s a l t s ,   and  C12  a l k y l d i h y d r o x y e t h y l m e t h y l  

ammonium  s a l t s .  

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

d i a m m o n i u m   s a l t s   of  f o r m u l a   II   in  w h i c h  j   i s   1,  R3  i s  

C12-C14  a l k y l ,   e a c h   R 4  i s   m e t h y l ,   h y d r o x y e t h y l   o r  

h y d r o x y p r o p y l   and  i  is  2  or  3.  In  a  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   of  t h i s   t y p e ,   R3  is   c o c o n u t   a l k y l ,   R4  i s  

m e t h y l   and  i  i s   3 .  



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 ,   p a r t i c u l a r l y  

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

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

one  of  the   w a t e r   s o l u b l e   or  w a t e r   i n s o l u b l e   s a l t s  

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

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

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

s i l i c a t e s ,   c a r b o n a t e s ,   and  t h e   w a t e r   i n s o l u b l 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 s   s u c h   as  h y d r a t e d   Z e o l i t e   A,  X  or  P.  O r g a n i c  

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

of  n i t r i l o t r i a c e t i c   a c i d   (NTA),  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   (EDTA)  and  d i e t h y l e n e t r i a m i n e p e n t a   a c e t i c   a c i d   (DETPA) 

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

n i t r i l o t r i m e t h y l e n e - p h o s p h o n i c   a c i d   (NTMP) ,  

e t h y l e n d i a m i n e t e t r a m e t h y l e n e p h o s p h o n i c   a c i d   (EDTMP)  a n d  

d i e t h y l e n e t r i a m i n e p e n t a m e t h y l e n e p h o s p h o n i c   a c i d   (DETPMP),  a s  

w e l l   as  t he   s a l t s   of  p o l y c a r b o x y l i c   a c i d s   s u c h   as  l a c t i c  

a c i d ,   g l y c o l l i c   a c i d   and  e t h e r   d e r i v a t i v e s   t h e r e o f   a s  

d i s c l o s e d   in  B e l g i a n   P a t e n t s   8 2 1 , 3 6 8 ,   8 2 1 , 3 6 9   and  8 2 1 , 3 7 0 ;  

s u c c i n i c   a c i d ,   m a l o n i c   a c i d ,   ( e t h y l e n e d i o x y )   d i a c e t i c   a c i d ,  

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

and  f u m a r i c   a c i d ;   c i t r i c   a c i d ,   a c o n i t i c   a c i d ,   c i t r a c o n i c  

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

and  2 - o x y - 1 , 1 , 3 - p r o p a n e   t r i - c a r b o x y l i c   a c i d ;   o x y d i s u c c i n i c  

a c i d ,   1 , 1 , 2 , 2 - e t h a n e   t e t r a c a r b o x y l i c   a c i d ,   1 , 1 , 3 , 3 - p r o p a n e  

t e t r a c a r b o x y l i c   a c i d   and  1 , 1 , 2 , 3 - p r o p a n e   t e t r a c a r b o x y l i c  

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

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

2 , 3 , 4 , 5 - t e t r a h y d r o f u r a n - c i s ,   c i s ,   c i s - t e t r a c a r b o x y l i c   a c i d ,  

2 , 5 - t e t r a h y d r o f u r a n - c i s - d i c a r b o x y l i c   a c i d ,  

1 , 2 , 3 , 4 , 5 , 6 - h e x a n e - h e x a c a r b o x y l i c   a c i d ,   m e l l i t i c   a c i d ,  

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

in  B r i t i s h   P a t e n t   1 , 4 2 5 , 3 4 3 .  

The  b u i l d e r   s a l t s   p r e f e r a b l y   c o m p r i s e   f rom  a b o u t   5%  t o  

a b o u t   96%  by  w e i g h t   of  t he   c o m p o s i t i o n ,   p r e f e r a b l y   f rom  a b o u t  



10%  to  a b o u t   50%  by  w e i g h t   f o r   g r a n u l a r   d e t e r g e n t s ,   a n d  

p r e f e r a b l y   f rom  a b o u t   5%  to  a b o u t   20%  f o r   l i q u i d   d e t e r g e n t s .  

The  c o m p o s i t i o n s   of  t he   p r e s e n t   i n v e n t i o n   c a n  b e  

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

s u s p e n d i n g   a g e n t s   a t   a b o u t   0.1%  to  10%  by  w e i g h t   s u c h   a s  

w a t e r - s o l u b l e   s a l t s   of  c a r b o x y m e t h y l - c e l l u l o s e ,  

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

h a v i n g   a  m o l e c u l a r   w e i g h t   of  a b o u t   400  to  1 0 , 0 0 0   a r e   common  

c o m p o n e n t s   of  t h e   p r e s e n t   i n v e n t i o n .   Dyes ,   p i g m e n t s ,   o p t i c a l  

b r i g h t e n e r s ,   and  p e r f u m e s   can  be  a d d e d   in  v a r y i n g   a m o u n t s   a s  

d e s i r e d .  

O t h e r   m a t e r i a l s   such   as  f l u o r e s c e r s ,   e n z y m e s   in  m i n o r  

a m o u n t s ,   a n t i - c a k i n g   a g e n t s   such   as  s o d i u m   s u l f o s u c c i n a t e ,  

and  s o d i u m   b e n z o a t e   can  a l s o   be  a d d e d .   Enzymes   s u i t a b l e   f o r  

use   h e r e i n   i n c l u d e   t h o s e   d i s c u s s e d   in  U.S .   p a t e n t s   3 , 5 1 9 , 5 7 0  

and  3 , 5 3 3 , 1 3 9   to  M c C a r t y   and  M c C a r t y   e t   a l   i s s u e d   J u l y   7  1 9 7 0  

and  J a n u a r y   5,  1971  r e s p e c t i v e l y .  

An  a l k a l i   m e t a l ,   or  a l k a l i n e   e a r t h   m e t a l ,   s i l i c a t e   c a n  
a l s o   be  p r e s e n t .   The  a l k a l i   m e t a l   s i l i c a t e   p r e f e r a b l y   i s  

u sed   in  an  a m o u n t   f rom  0.5%  to  10%  p r e f e r a b l y   f rom  3%  to  8%. 

S u i t a b l e   s i l i c a t e   s o l i d s   have  a  m o l a r   r a t i o   of  S i 0 2 / a l k a l i  

m e t a l 2 0   in  the   r a n g e   f rom  a b o u t   0 . 5 - t o   a b o u t   4 . 0 ,   b u t   m u c h  

more  p r e f e r a b l y   f rom  1 .0   to  1 . 8 ,   e s p e c i a l l y   a b o u t   1 . 6 .   T h e  

a l k a l i   m e t a l   s i l i c a t e s   s u i t a b l e   h e r e i n   can   be  c o m m e r c i a l  

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

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

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   h e r e i n   can  a l s o  

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

a m o u n t   f rom  a b o u t   3%  to  a b o u t   40%  by  w e i g h t ,   p r e f e r a b l y   f r o m  

a b o u t   8%  to  a b o u t   33%  by  w e i g h t .   E x a m p l e s   of  s u i t a b l e   p e r o x y  
b l e a c h   c o m p o n e n t s   fo r   use   h e r e i n   i n c l u d e   p e r b o r a t e s ,  

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

more  g e n e r a l l y   a l l   i n o r g a n i c   and  o r g a n i c   p e r o x y   b l e a c h i n g  

a g e n t s   which   a re   known  to  be  a d a p t e d   f o r   use  in  t he   s u b j e c t  

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



i n c l u d e   a  b l e a c h   a c t i v a t o r   w h i c h   i s   n o r m a l l y   an  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   and  N - a c y l ,   or  an  O - a c y l   ( p r e f e r a b l y  

a c e t y l . )   g r o u p .   P r e f e r r e d   m a t e r i a l s   a r e   N , N , N ' , N ' - t e t r a a c e t y l  

e t h y l e n e   d i a m i n e   and  N , N , N ' , N ' - t e t r a a c e t y l g l y c o u r i l .   T h e  

b l e a c h   a c t i v a t o r   i s   p r e f e r a b l y   a d d e d   a t   a  l e v e l   f rom  0.5%  t o  

5%  by  w e i g h t   of  c o m p o s i t i o n .  

A  f u r t h e r   p r e f e r r e d   i n g r e d i e n t   of  t h e   i n s t a n t  

c o m p o s i t i o n s   i s   f r o m   a b o u t   0 . 0 1   to  a b o u t   4%,  e s p e c i a l l y   f r o m  

a b o u t   0 .1   to  a b o u t   1.0%  by  w e i g h t   of  a  p o l y p h o s p h o n i c   a c i d   o r  

s a l t   t h e r e o f   w h i c h   is   f o u n d   to  p r o v i d e   b l e a c h a b l e   s t a i n  

d e t e r g e n c y   b e n e f i t s .  

E s p e c i a l l y   p r e f e r r e d   p o l y p h o s p h o n a t e s   have   t h e  

f o r m u l a   X : -  

w h e r e n   e a c h   R   i s   CH2P03H2  or  a  w a t e r - s o l u b l e   s a l t  

t h e r e o f   and  n  i s   f rom  0  to  2.  E x a m p l e s   of  c o m p o u n d s   w i t h i n  

t h i s   c l a s s   a r e   a m i n o t r i ( m e t h y l e n e p h o s p h o n i c   a c i d ) ,   e t h y l e n e  

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

t r i a m i n e p e n t a ( m e t h y l e n e p h o s p h o n i c   a c i d ) .   Of  t h e s e ,  

e t h y l e r e d i a m i n e t e t r a ( m e t h y l e n e p h o s p h o n i c   a c i d )   i s  

p a r t i c u l a r l y   p r e f e r r e d .  

A  f u r t h e r   o p t i o n a l   c o m p o n e n t   i s   f r o m   a b o u t   0.1%  t o  

a b o u t   3%,  e s p e c i a l l y   f rom  a b o u t   0.25%  to   a b o u t   1.5%  of  a  

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

2000  to  a b o u t   2 , 0 0 0 , 0 0 0   and  w h i c h   i s   a  c o p o l y m e r   of  m a l e i c  

a c i d   or  a n h y d r i d e   and  a  p o l y m e r i s a b l e   monomer   s e l e c t e d   f r o m  

C 1 - C 1 2 a l k y l   v i n y l   e t h e r s ,   a c r y l i c   and  m e t h a c r y l i c   a c i d  

and  C1-C20  e s t e r s   t h e r e o f ,   a l k e n e s   h a v i n g   f rom  2  to  1 2  

c a r b o n   a t o m s ,   N - v i n y l   p y r r o l i d o n e   and  s t y r e n e .   H i g h l y  

p r e f e r r e d   e x a m p l e s   of  such   c a r b o x y l a t e s   a r e   1 : 1  

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

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



m o l e c u l a r   w e i g h t   f rom  a b o u t   5 0 , 0 0 0   to  a b o u t   3 0 0 , 0 0 0 ,   and  1 : 1  

to  1 : 4  m a l e i c   a c i d / a c r y l i c   a c i d   c o p o l y m e r s   of  m o l e c u l a r  

w e i g h t   f rom  a b o u t   1 2 , 0 0 0   to   a b o u t   1 0 0 , 0 0 0 .   O t h e r   s u i t a b l e  

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

t h e r e o f   as  d e s c r i b e d   in  B e l g i a n   P a t e n t   8 1 7 , 6 7 8   and  B r i t i s h  

P a t e n t   1 , 4 2 5 , 3 0 7 .  

A n o t h e r   s u i t a b l e   c o m p o n e n t   of  t he   p r e s e n t   c o m p o s i t i o n s  

is   a  w a t e r - s o l u b l e   m a g n e s i u m   s a l t   w h i c h   i s   a d d e d   a t   l e v e l s  

in  t he   r a n g e   f rom  a b o u t   0 .015%  to  a b o u t   0 .2%,  p r e f e r a b l y  

f rom  a b o u t   0.03%  to  a b o u t   0.15%  and  more  p r e f e r a b l y   f r o m  

a b o u t   0.05%  to  a b o u t   0.12%  by  w e i g h t   of  t he   c o m p o s i t i o n s  

( b a s e d   on  w e i g h t   of  m a g n e s i u m ) .   S u i t a b l e   m a g n e s i u m   s a l t s  

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

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

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

m a g n e s i u m   s a l t   is   added   to  g r a n u l a r   c o m p o s i t i o n s   as  p a r t   o f  

t h e   a q u e o u s   s l u r r y   c r u t c h e r   mix  and  is   t h e n   c o n v e r t e d   to   d r y  

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

L i q u i d   d e t e r g e n t   c o m p o s i t i o n s   of  t he   i n v e n t i o n   c a n  

a d d i t i o n a l l y   be  s u p p l e m e n t e d   by  pH  r e g u l a t o r s   such   a s  

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

b i c a r b o n a t e ,   s o d i u m   h y d r o x i d e ,   s o d i u m   c a r b o n a t e ,   s o d i u m  

b i c a r b o n a t e ,   and  m o n o - ,   d i -   and  t r i e t h a n o l a m i n e ;   s o l v e n t s  

such   as  e t h y l   a l c o h o l ,   i s o p r o p a n o l ,   p r o p y l e n e   g l y c o l ,  

p r o p a n e - 1 ,   2 - d i o l ,   h e x y l e n e g l y c o l ;   and  h y d r o t r o p e s   s u c h   a s  

u r e 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 s   of  the   i n v e n t i o n   a r e  

p r e f e r a b l y   p r e p a r e d   by  s p r a y - d r y i n g   an  a q u e o u s   s l u r r y  

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

The  a q u e o u s   s l u r r y   is  m ixed   a t   a  t e m p e r a t u r e   in  t he   r a n g e  
f rom  a b o u t   7 0 - 9 0 ° C   and  t h e   w a t e r - c o n t e n t   of  t h e   s l u r r y  

a d j u s t e d   to  a  r a n g e   of  a b o u t   25%  to  a b o u t   45%,  p r e f e r a b l y  

a b o u t   30%  to  a b o u t   38%  by  w e i g h t .   S p r a y   d r y i n g   i s  

u n d e r t a k e n   w i t h   a  d r y i n g   gas   i n l e t   t e m p e r a t u r e   of  f rom  a b o u t  

2 5 0 - 3 5 0 ° C ,   p r e f e r a b l y   a b o u t   2 7 5 - 3 3 0 ° C ,   p r o v i d i n g   a  f i n a l  

m o i s t u r e   c o n t e n t   in  the   r a n g e   of  f rom  a b o u t   8%  to  14%  b y  



w e i g h t .   The  d i s p e r s i o n   (a)  i s   s p r a y e d   in  f l u i d   fo rm  o n t o   t h e  

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   and  f i n a l l y   d i s p e r s i o n   (b)  i s  

d ry   m i x e d   in  t h e   c o m p o s i t i o n   in  p o w d e r   f o r m .  

The  g r a n u l a r   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   can   a l s o   b e  

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

a b o u t   600  g / l i t r e .   A  p r e f e r r e d   p r o c e s s   f o r   p r e p a r i n g   a  

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

(a)  s p r a y   d r y i n g   an  a q u e o u s   s l u r r y   c o n t a i n i n g   a n i o n i c  

s u r f a c t a n t   and  a t   l e a s t   one  b u i l d e r   s a l t   to  fo rm  s p r a y  

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

450  g / l i t r e   and  a  p o r o s i t y   of  a t  

l e a s t   0 . 2 0   m l / g ;  

(b)  f o r m i n g   b a s e   g r a n u l e s   h a v i n g   a  bu lk   d e n s i t y   of  a t   l e a s t  

550  g / l i t r e   by  t r e a t i n g   s a i d   c a r r i e r   g r a n u l e s  w - i t h   a  

f l u i d   s p r a y   of  d i s p e r s i o n   (a)  in  an  a m o u n t   c o m p r i s i n g   a t  

l e a s t   50%  by  w e i g h t   of  t he   n o n i o n i c  

s u r f a c t a n t   in  t he   p r o d u c t ,   and  o p t i o n a l l y   c o m m i n u t i n g  

the   b a s e   g r a n u l e s ;  

(c)  f o r m i n g   f r e e   f l o w i n g   b l e a c h  g r a n u l e s   h a v i n g   a  b u l k  

d e n s i t y   of  a t   l e a s t   650  g / l i t r e   by  t r e a t i n g   a  

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

d i s p e r s i o n   (a)  in  an  a m o u n t   c o m p r i s i n g   n o t   more   t h a n   50% 

by  w e i g h t   of  t he   n o n i o n i c   s u r f a c t a n t   in  t h e   p r o d u c t ;   a n d  

(d)  b l e n d i n g   s a i d   b l e a c h   g r a n u l e s   and  s a i d   b a s e   g r a n u l e s   a n d  

d i s p e r s i o n   (b)  in  p o w d e r   form  to  form  a  d e t e r g e n t  

p r o d u c t   h a v i n g   a  bu lk   d e n s i t y   of  a t  

l e a s t   600  g / l i t r e .  

In  t h e   E x a m p l e s   which   f o l l o w ,   t he   a b b r e v i a t i o n s   u s e d  

have   the   f o l l o w i n g   d e s i g n a t i o n : -  





The  p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   by  t h e   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 : -  



EXAMPLES  I  TO  V 

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   a r e   p r e p a r e d   a s  

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

m i x i n g   t h e   i n d i c a t e d   c o m p o n e n t s   in  a  c r u t c h e r   as  an  a q u e o u s  

s l u r r y   a t   a  t e m p e r a t u r e   of  a b o u t   8 0 ° C  a n d   c o n t a i n i n g   a b o u t  

35%  w a t e r .   The  s l u r r y   is   t h e n   s p r a y   d r i e d   a t   a  g a s   i n l e t  

t e m p e r a t u r e   of  a b o u t   300°C  to  fo rm  b a s e   p o w d e r   g r a n u l e s .  

A d d i t i v e   d i s p e r s i o n   (a)  is   t h e n   p r e p a r e d   as  a  m o l t e n   m i x t u r e  

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

d i s p e r s i n g   a g e n t   and  the   m i x t u r e   i s   s u b j e c t e d   to  h i g h   s h e a r  

m i x i n g .   A d d i t i v e   d i s p e r s i o n   (b)  i s   t h e n   f o r m e d   b y  

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

and  the   d i s p e r s i o n   is   s p r a y e d   o n t o   s o d i u m   t r i p o l y p h o s p h a t e  

in  a  f l u i d i z e d   b e d .   F i n a l l y ,   t he   b a s e   powder   c o m p o s i t i o n   i s  

dry  mixed   w i t h   a d d i t i v e   d i s p e r s i o n   ( b ) ,   e n z y m e - a n d   b l e a c h  

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

t o t a l   m i x t u r e .  

A l l   p e r c e n t a g e s  a r e   g i v e n   by  w e i g h t   of  t o t a l   d e t e r g e n t  

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





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

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

c h a r a c t e r i s t i c s   a c r o s s   t he   r a n g e   of  wash  t e m p e r a t u r e ,  

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

p r o l o n g e d   s t o r a g e   unde r   warm  humid  c o n d i t i o n s .  



1.  A  d e t e r g e n t   a d d i t i v e   c o m p o s i t i o n   c h a r a c t e r i z e d   b y :  

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

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

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

b a l a n c e   (HLB)  -in  t h e   r a n g e   f r o m   9  to  13  and  a  m e l t i n g  

p o i n t   in  t he   r a n g e   f rom  5°C  to   36°C ,   w h e r e i n   t h e  

w e i g h t   r a t i o   of  n o n i o n i c   s u r f a c t a n t   t o  

p o l y d i m e t h y l s i l o x a n e   i s   in  t h e   r a n g e   f rom  1 0 : 1   to   1 0 0  

to  1,  a n d  

(b)  a  d i s p e r s i o n   of  h y d r o p h o b i c   s i l i c a   f o a m - c o n t r o l l i n g  

a g e n t   in  a  w a t e r - s o l u b l e   or   w a t e r - d i s p e r s i b l e   o r g a n i c  

c a r r i e r   h a v i n g   a  m e l t i n g   p o i n t   in  t he   r a n g e   f r o m   3 8 ° C  

to  90°C,   w h e r e i n   t h e   w e i g h t   r a t i o   of  o r g a n i c   c a r r i e r  

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

1 0 0 : 1 ,  

and  w h e r e i n   t h e   w e i g h t   r a t i o   of   d i s p e r s i o n   (a)  to  d i s p e r s i o n  

(b)  i s   in  t he   r a n g e   f rom  1 :1   to   5 0 : 1 .  

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

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

n o n i o n i c   s u r f a c t a n t ,   t he   s e c o n d   n o n i o n i c   s u r f a c t a n t   h a v i n g  

an  HLB  in  t h e   r a n g e   f rom  1 3 . 5   to   19  and  a  m e l t i n g   p o i n t   i n  

the   r a n g e   f rom  38°C  to  6 0 ° C .  

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

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

s i l i c a   foam  c o n t r o l l i n g   a g e n t ,   and  w h e r e i n   t h e   w e i g h t   r a t i o  

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

(b)  to  t h a t   in  d i s p e r s i o n   (a)  i s   g r e a t e r   t h a n   a b o u t   1 : 2 .  



4.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m s   1  t o  3   c h a r a c t e r i z e d  

in  t h a t   d i s p e r s i o n   (b)  a d d i t i o n a l l y   c o m p r i s e s   p o l y d i m e t h y l -  

s i l o x a n e   foam  c o n t r o l l i n g   a g e n t ,   and  w h e r e i n   t h e   w e i g h t  

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

d i s p e r s i o n   (b)  to  t h a t   in  d i s p e r s i o n   (a)  i s   l e s s   t h a n   a b o u t  

1 0 : 1 .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to  4 

c h a r a c t e r i z e d   in  t h a t   in  d i s p e r s i o n   (a)  t h e   w e i g h t   r a t i o   o f  

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

f rom  a b o u t   1 5 : 1   to  a b o u t   4 0 : 1 ,   and  in  d i s p e r s i o n   ( b ) ,   t h e  

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

t h e   r a n g e   f rom  a b o u t   1 5 : 1   to  a b o u t   5 0 : 1 .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to  5 

c h a r a c t e r i z e d   in  t h a t   d i s p e r s i o n   (a)  a d d i t i o n a l l y   c o m p r i s e s  

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

g e n e r a l   f o r m u l a   I  

w h e r e i n   a  is  0  or  an  i n t e g e r   f rom  1  to  3 ,  R   i s   an  a l k y l  

g r o u p   c o n t a i n i n g   f rom  1  to  30  c a r b o n   a t o m s ,   or  a  g r o u p   o f  

f o r m u l a   I I : .  

w h e r e i n   R'  is   an  a l k y l e n e   g r o u p   c o n t a i n i n g   f rom  1  to  6 

c a r b o n   a t o m s ,   b  has   a  v a l u e   of  f rom  1  to  100;   and  R"  is   a  

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

a r y l ,   a l k a r y l ,   a r a l k y l   or  a l k e n y l   g r o u p s   c o n t a i n i n g   up  to  20  

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

p h o s p h o n a t e ,   b o r a t e   or  i s o c y a n a t e   g r o u p s ,   or  m i x t u r e s  

t h e r e o f ;   Y  is   a  g r o u p   h a v i n g   the   f o r m u l a   I I I : -  



w h e r e i n   R  i s   as  d e f i n e d   a b o v e   and  c  has  a  v a l u e   f r o m   1  t o  

200;   and  w h e r e i n   a t   l e a s t   one  R  g r o u p   in  t h e   c o m p o u n d   h a s  

t h e   f o r m u l a   I I ;   and  w h e r e i n   t he   w e i g h t   r a t i o   o f  

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

(a)  to  s i l o x a n e - o x y a l k y l e n e   c o p o l y m e r   d i s p e r s i n g   a g e n t   i s   i n  

the   r a n g e   f rom  a b o u t   2 :1   to  a b o u t   2 0 : 1 ,   p r e f e r a b l y   f r o m  

a b o u t   5 :1   to  a b o u t   1 5 : 1 .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to   C l a i m   6  c h a r a c t e r i z e d   i n  

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

c o p o l y m e r s   h a v i n g   t he   g e n e r a l   f o r m u l a   IV  to   V I I  

w h e r e i n   R ' ' '   i s   a  C1-10   a l k y l   g r o u p ,   Me  i s   m e t h y l ,   G  i s  

t h e   g r o u p   of  f o r m u l a   I I ,   a  has   a  v a l u e   o f  0   or  1 ,  p   has   a  

v a l u e   of  at   l e a s t   1,  q  has   a  v a l u e   of  0  t o   50  a n d  r   has   a  

v a l u e   of  1  to  5 0 .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to  7 

c h a r a c t e r i z e d   in  t h a t   d i s p e r s i o n   (b)  a d d i t i o n a l l y   c o m p r i s e s  

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

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

is   in  t h e   r a n g e   f rom  a b o u t   20 :1   to  a b o u t   1 : 1 ,   p r e f e r a b l y  

f rom  a b o u t   1 5 : 1   to  a b o u t   2 : 1 .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to   8 

c h a r a c t e r i z e d   by  a  t o t a l   of  f rom  a b o u t   l%  to  a b o u t   30% 

p o l y d i m e t h y l s i l o x a n e   foam  c o n t r o l l e r   and  f r o m   a b o u t   0 . 0 0 5 %  



to  a b o u t   2%  h y d r o p h o b i c   s i l i c a   w h e r e i n   t he   w e i g h t   r a t i o   o f  

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

in  t he   r a n g e   f rom  a b o u t   3:1  to  a b o u t   1 0 0 : 1 ,   p r e f e r a b l y   f r o m  

a b o u t   1 0 : 1   to  a b o u t   6 0 : 1 .  

10.   A  c o m p o s i t i o n   a c c o r d i n g   to  any  of   C l a i m s   2  to  9 

c h a r a c t e r i z e d   in  t h a t   t he   f i r s t   n o n i o n i c   s u r f a c t a n t   h a s   a n  

HLB  in  t he   r a n g e   f rom  a b o u t   10  to  a b o u t   1 2 . 5   and  a  m e l t i n g  

p o i n t   in  t he   r a n g e   f rom  a b o u t   10°C  to  a b o u t   28°C,   and  t h e  

s e c o n d   n o n i o n i c   s u r f a c t a n t   has   an  HLB  in  t h e   r a n g e   f r o m  

a b o u t   15  to  a b o u t  1 7 . 5   and  a  m e l t i n g   p o i n t   in  t h e   r a n g e   f r o m  

a b o u t   40°C  to  a b o u t   5 5 ° C .  

11.  A  d e t e r g e n t   c o m p o s i t i o n   c h a r a c t e r i z e d   by  f rom  a b o u t   3% 

to  a b o u t   30%  of  a n i o n i c   s u r f a c t a n t   and  a d d i t i o n a l l y  

c o m p r i s i n g   f rom  a b o u t   1%  to  a b o u t   30%  of  a  d e t e r g e n t  

a d d i t i v e   c o m p o s i t i o n   a c c o r d i n g   to  any  of  C l a i m s   1  to  1 0  

w h e r e i n   t h e   t o t a l   l e v e l   of  a n i o n i c   and  e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t s   is   in  t he   r a n g e   f rom  a b o u t   12%  to  a b o u t   50%. 

12.  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  C l a i m   1 1  

c h a r a c t e r i z e d   by  

(i)  f rom  a b o u t   30%  to  a b o u t   99%  o f  b a s e   p o w d e r   c o m p r i s i n g  

f rom  a b o u t   3%  to  a b o u t   30%  of  a n i o n i c   s u r f a c t a n t   a n d  

f rom  a b o u t   5%  to  a b o u t   96%  of  d e t e r g e n c y   b u i l d e r ,  

i i )   f rom  a b o u t   0.9%  to  a b o u t   25%  of  d i s p e r s i o n   (a)  s p r a y e d  
in  f l u e n t   form  o n t o   a t   l e a s t   p a r t   of  t he   b a s e   p o w d e r ,  
a n d  

( i i i )   f rom  a b o u t   0.1%  to  a b o u t   5%  of  d i s p e r s i o n   (b)  

d r y - m i x e d   in  powder   f o r m .  

13.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   11  or  1 2  

c h a r a c t e r i z e d   by  f rom  a b o u t   5%  to  a b o u t   20%  a n i o n i c  

s u r f a c t a n t ,   from  a b o u t   3%  to  a b o u t   20%  of  d i s p e r s i o n   (a)  a n d  

f rom  a b o u t   0.3%  to  a b o u t   2%  of  d i s p e r s i o n   (b ) ,   and  w h e r e i n  

the   t o t a l   l e v e l   of  a n i o n i c   and  e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t s   is  in  the   r a n g e   f rom  a b o u t   14%  to  a b o u t   30%. 
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