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(sj)  Process  for  producing  low-sudsing  detergent  compositions. 

A  process  for  making  low-sudsing  detergent  powders  is 
disclosed.  The  particular  feature  of  the  process  is  the 
formation  of  an  intimate  mixture  of  an  oily  or  waxy 
substance  and  a  defined  nitrogen  compound,  an  @,ω- 
dialkylamide  alkane  for  example,  and  the  subsequent 
spraying  of  the  mixture  onto  either  a  carrier,  or  onto 
spray-dried  detergent  powder. 



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

l o w - s u d s i n g   d e t e r g e n t   c o m p o s i t i o n s ,   and  to   t he   c o m p o s i t i o n s  

p r o d u c e d .  

L o w - s u d s i n g   d e t e r g e n t   c o m p o s i t i o n s   a r e   i n c r e a s i n g   i n  

p o p u l a r i t y   as  t h e   n u m b e r   of  f r o n t - l o a d i n g ,   d r u m - t y p e  

w a s h i n g   m a c h i n e s   i n c r e a s e s ,   and  a r e   now  w i d e s p r e a d .   T h e y  

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

l i q u i d s   a r e   now  b e i n g   i n t r o d u c e d ,   and  a r e   f o r m u l a t e d   w i t h   a  

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

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

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

o r   a  c o m b i n a t i o n   of  an  a n i o n i c   and  a  n o n i o n i c  

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

can   be  s e l e c t e d   f r o m   a  w ide   v a r i e t y   of  t y p e s ,   e x a m p l e s  

b e i n g   a l k y l   p h o s p h o r i c   a c i d ' e s t e r s   and  t h e i r   s a l t s ,  

h y d r o c a r b o n s   s u c h   as  p e t r o l e u m   j e l l y   and  w a x e s ,   s i l i c o n e  

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



In  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No  1 , 3 2 4 , 2 8 9   and  i n  

G e r m a n   DOLS  2 , 0 4 3 , 0 8 7   l o w - s u d s i n g   c o m p o s i t i o n s   c o n t a i n i n g  

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

a r e   d e s c r i b e d .   We  h a v e   now  d i s c o v e r e d   t h a t   i f   t h e s e  

c o m p o u n d s   a r e   i n t i m a t e l y   a d m i x e d   w i t h   an  o i l y   o r   w a x y  
s u b s t a n c e   and  i n c o r p o r a t e d   i n t o   w h a t   w o u l d   o t h e r w i s e   be  a  

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

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

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

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

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

d e t e r g e n t   c o m p o s i t i o n   and  a d d i n g   a  s u d s - s u p p r e s s a n t   to   i t  

by  s p r a y i n g ,   t h e   s u d s - s u p p r e s s a n t   c o m p r i s i n g   an  i n t i m a t e  

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

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

o r  

w h e r e   R1  and  R3  r e p r e s e n t   a l i p h a t i c   h y d r o c a r b o n  

r e s i d u e s   c o n t a i n i n g   1 4 - 2 2   c a r b o n   a t o m s ,   R2  and  R 4 

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

c o n t a i n i n g   1 - 2 2   c a r b o n   a t o m s ,   and  R  r e p r e s e n t s   an  a l i p h a t i c  

r e s i d u e   c o n t a i n i n g   1-9   c a r b o n  a t o m s .  



P r e f e r r e d   c o m p o u n d s   a r e   @ , ω - d i a l k y l a m i d e   a l k a n e s ,   t h a t  

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

of   t h e s e   @ , ω - d i s t e a r y l a m i d e   m e t h a n e   or   e t h a n e   ( c o m m o n l y  

known  as  m e t h y l e n e   and  e t h y l e n e   d i s t e a r a m i d e s )   t h a t   i s  

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

I 

w h e r e   n  i s   1  or   2,  a r e   m o s t   p r e f e r r e d .  

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

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

E i t h e r   l i g h t   or   h e a v y   m i n e r a l   o i l   or   m i x t u r e s   t h e r e o f   m a y  
be  e m p l o y e d   b u t ,   of  c o u r s e ,   any  s u b s t a n c e   u s e d   m u s t   be  o f  

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

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

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

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

l a n o l i n ,   n e a t ' s   f o o t   o i l ,   bone   o i l ,   s p e r m   o i l   or   cod   l i v e r  

o i l .  

P r e f e r r e d   w a x y  m a t e r i a l s   a r e   of  m i n e r a l   o r i g i n ,  

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

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 - p e t r o l e u m  

w a x e s   and  p a r a f f i n   w a x e s .   A  p r e f e r r e d   m a t e r i a l   i s  

p e t r o l e u m   j e l l y ,   ( o f t e n   s o l d   u n d e r   t he   t r a d e   m a r k  

" V a s e l i n e "   by  C h e s e b o r o u g h - P o n d s   L i m i t e d ) ,   d e s i r a b l y   o n e  

h a v i n g   a  d r o p - m e l t i n g   p o i n t   of  f r o m   2 0 ° - 1 2 0 ° C ,   p r e f e r a b l y  

4 5 - 6 5 ° C .   The  t e r m   ' d r o p - m e l t i n g   p o i n t '   as  u s e d   h e r e i n   i s  

u s e d   in   t h e   s e n s e   d e f i n e d   in  ASTM  d e s i g n a t i o n   D 1 2 7 - 6 3 .  

S y n t h e t i c   w a x e s ,   or   M o n t a n   w a x e s ,   or   n a t u r a l   w a x e s   s u c h   a s  

b e e s w a x ,   c a n d e l i l l a   and  c a r n a u b a   w a x e s   may  a l s o   be  u s e d   i f  

d e s i r e d .  



Any  of  t h e s e   w a x e s   d e s c r i b e d   may  be  u s e d   a l o n e   o r   i n  

a d m i x t u r e   w i t h   o t h e r   w a x e s .  

The  s u d s - s u p p r e s s a n t   c o m b i n a t i o n   may  be  a d d e d   to   t h e  

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

i t   f o r m s   f r o m   0 . 1   to   5%,  p r e f e r a b l y   0 .5   to   3.5%  by  w e i g h t  
o f   t h e   f i n a l   c o m p o s i t i o n .   The  r e l a t i v e   p r o p o r t i o n s   of  t h e  

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

s u d s - s u p p r e s s a n t   c o m b i n a t i o n  a r e   g e n e r a l l y   f r o m   2 . 5 : 9 7 . 5   t o  

9 : 1 ,   p r e f e r a b l y   5 : 9 5   to   1 : 3 ,   t h e   r a t i o s   b e i n g   e x p r e s s e d   b y  

w e i g h t .  

The  s u d s - s u p p r e s s a n t   c o m b i n a t i o n   may  be  m i x e d   w i t h   a  

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

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

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

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

g e n e r a l l y   f r o m   0 . 2 : 9 9 . 8   to   3 : 1 .  

The  s u d s - s u p p r e s s a n t   c o m b i n a t i o n   may  a l s o   be  m i x e d  

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

t h e i r   s o a p s ,   a l k y l   p h o s p h o r i c   a c i d s   and  t h e i r   s a l t s   w i t h  

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

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

( i ) - ( i v )   i s   f r o m   1 :9   to   9 : 1 .  

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

i n v e n t i o n   w i l l   c o n t a i n   e i t h e r   an  a n i o n i c ,   a  n o n i o n i c ,   a  

z w i t t e r i o n i c   or   a  c a t i o n i c   s u r f a c t a n t   or   a  m i x t u r e   o f  

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

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

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

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

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



T y p i c a l   a n i o n i c   s u r f a c t a n t s ,   w h i c h   may  be  p r e s e n t   i n  

a m o u n t s   of  f r o m   a b o u t   2  to  35%  by  w e i g h t   of  t he   f i n i s h e d  

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

p r e f e r a b l y   t h e   C 1 0 - C 1 4   a l k y l   c o m p o u n d s ,   s o d i u m   p r i m a r y  

and  s e c o n d a r y   a l k y l   s u l p h a t e s ,   p r e f e r a b l y   t h e   C 1 0 - C 2 2  

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

C 1 0 - C 1 8   s u l p h o n a t e s ,   s o d i u m   a l k a n e   s u l p h o n a t e s   a n d  

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

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

of  C 1 0 - C 2 2   f a t t y   a c i d s ,   b o t h   s a t u r a t e d   and  u n s a t u r a t e d .  

W h e r e   s o a p   i s   t h e   s o l e   a n i o n i c   s u r f a c t a n t   i t   may  be  p r e s e n t  

in  an  a m o u n t   up  to  a b o u t   65%  by  w e i g h t   of  t h e   f i n i s h e d  

c o m p o s i t i o n ,   down  to  a b o u t   1 2 %  by  w e i g h t   when  o t h e r   a n i o n i c  

s u r f a c t a n t s   a r e   p r e s e n t .   T y p i c a l   s o a p s   w h i c h   can  be  u s e d  

a r e   t h o s e   f o r m e d   f r o m   c o c o n u t   o i l ,   t a l l o w   and  n a t u r a l   o i l s  

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

o i l .  

The  c o m p o s i t i o n s   p r o d u c e d   by  t h e   p r o c e s s   of  t h e  

i n v e n t i o n   can   a l s o   c o n t a i n   n o n i o n i c   s u r f a c t a n t s ,   p r e f e r a b l y  

e t h o x y l a t e d   p r i m a r y   and  s e c o n d a r y   a l c o h o l s   of  f rom  8  to   25  

c a r b o n   a t o m s   c o n t a i n i n g   f rom  3  to  25  m o l e s   of  e t h y l e n e  

o x i d e   p e r   m o l e   of  a l c o h o l .   T h e s e   m a t e r i a l s   may  be  p r e s e n t  

in   an  a m o u n t   of  f rom  1  to   15%  by  w e i g h t ,   b a s e d   on  t h e  

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

T y p i c a l   d e t e r g e n c y   b u i l d e r s   w h i c h   can   be  u s e d   a r e   t h e  

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

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

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

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

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

t r i a c e t a t e .   Any  of  t h e s e   c o m p o u n d s ,   or   any  o t h e r   b u i l d e r  

c o m p o u n d ,   in   any  s u i t a b l e   m i x t u r e ,   may  be  u s e d   in  a m o u n t s  

of  f rom  5  to   50%  by  w e i g h t   of  t he   f i n i s h e d   c o m p o s i t i o n . . .  



I t   i s   e m p h a s i s e d   t h a t   t h e   c o m p o n e n t s   of   t h e  

s u d s - s u p p r e s s a n t   m u s t   be  in  i n t i m a t e   m i x t u r e   p r i o r   t o  

s p r a y i n g   on  to   t h e   e s s e n t i a l l y   h i g h   s u d s i n g   s p r a y - d r i e d  

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

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

i s   p r o d u c e d .  

The  n o r m a l   m e t h o d   f o r   m a k i n g   p o w d e r e d   d e t e r g e n t  

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

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

e n z y m e   c o m p o s i t i o n s   and  p e r f u m e   in  a  d r y - d o s i n g   s t e p .   T h i s  

s t e p   may  be  p e r f o r m e d   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

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

s p r a y i n g   of   t h e   e s s e n t i a l l y   h i g h   s u d s i n g   s p r a y - d r i e d  

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

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

A n o t h e r   a p p r o a c h   to   i n c o r p o r a t i o n   of  t h e   i n t i m a t e  

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

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

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

t r i p o l y p h o s p h a t e   and  z e o l i t e .   O t h e r   more  p r e f e r r e d  

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

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

s t a r c h ,   and  m i x t u r e s   t h e r e o f .   O t h e r   c a r r i e r   m a t e r i a l s  

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

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

E u r o p e a n   p a t e n t   s p e c i f i c a t i o n   EP  22  998 ,   B r i t i s h  

a p p l i c a t i o n s   2  005  715 ,   1  595  7 6 9 ,   1  595  770 ,   2  002  808  o r  

US  p a t e n t   3  984  5 2 7 .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   i l l u s t r a t e d   in   t h e  

f o l l o w i n g   e x a m p l e s .  



E x a m p l e   1 

In  a  m o d e l   e x p e r i m e n t  a - s p r a y - d r i e d   d e t e r g e n t   p o w d e r  

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

b e l o w   was  d i s s o l v e d   in  d e m i n e r a l i s e d   w a t e r   to   f o r m   a  

s o l u t i o n   c o n t a i n i n g   1 0 g / l   of   t h e   f o r m u l a t i o n .  

In  two  s e p a r a t e   e x p e r i m e n t s   0 . 0 4   g m s / 1   e t h y l e n e   b i s  

s t e a r a m i d e   and  0 . 1 6   g / l   m i n e r a l   o i l   w e r e   d i s p e r s e d   in  t h e  

s o l u t i o n .   D i s p e r s i o n   was  a c h i e v e d   e i t h e r   by  h a n d - s h a k i n g  

f o r   60  s e c o n d s  o r   u l t r a s o n i c a l l y .   In  t he   f i r s t   e x p e r i m e n t  

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

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

m i x e d   and  t h e n   d i s p e r s e d .  

The  foam  g e n e r a t e d   by  e a c h   of  t h e s e   two  s o l u t i o n s ,   a s  

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

was  t h e n   m e a s u r e d   u s i n g   a  R o s s - M i l e s   d y n a m i c   foam  m e t e r   a t  

300  m l / m i n   f l o w   r a t e . -   The  r e s u l t s   a r e   shown  in  T a b l e   1 ,  

f r o m   w h i c h   i t   can   be  s e e n   t h a t   i t   i s   o n l y   in  t he   c a s e   w h e r e  

t h e   e t h y l e n e   d i s t e a r a m i d e   i s   i n t i m a t e l y  m i x e d   w i t h   m i n e r a l  

o i l   t h a t   e f f e c t i v e   foam  c o n t r o l   i s   o b t a i n e d .  



E x a m p l e   2 

The  f o l l o w i n g   two  d e t e r g e n t   p o w d e r s   w e r e   p r o d u c e d   by  a  

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

s p r a y - d r y i n g   s t e p s .  

Two  p a r t s   of   t h e   e t h y l e n e   b i s   s t e a r a m i d e / w a x   m i x t u r e  

w e r e   s p r a y e d   o n t o   s p r a y - d r i e d   p o w d e r   B,  and  t h e n   b o t h  

p o w d e r s   w e r e   d r y - d o s e d   w i t h  1 8 . 8   p a r t s   of  s o d i u m   p e r b o r a t e .  

The  foam  p r o d u c e d   by  e a c h   f o r m u l a t i o n   was  t h e n  

a s s e s s e d   as  d e s c r i b e d   in  E x a m p l e   1.  The  r e s u l t s   a r e   s h o w n  



in  T a b l e   2 .  

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

t h r o u g h - s l u r r y   r o u t e   i s   e v i d e n t ,   as  is   t h e   good   r e t e n t i o n  

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

m i x t u r e   of   e t h y l e n e   b i s   s t e a r a m i d e   and  w a x .  



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

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

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

s u d s - s u p p r e s s a n t   to   i t   by  s p r a y i n g ,   t h e   s u d s - s u p p r e s s a n t  

c o m p r i s i n g   an  i n t i m a t e   m i x t u r e   of   an  o i l y   or   waxy  s u b s t a n c e  

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

o r  

w h e r e   R1  and   R3  r e p r e s e n t   a l i p h a t i c   h y d r o c a r b o n  

r e s i d u e s   c o n t a i n i n g  1 4 - 2 2   c a r b o n   a t o m s ,   R2  and  R4  

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

c o n t a i n i n g   1 - 2 2   c a r b o n   a t o m s ,   and  R  r e p r e s e n t s   an  a l i p h a t i c  

r e s i d u e   c o n t a i n i n g   1-9  c a r b o n   a t o m s .  

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

an  @ , ω - d i a l k y l a m i d e   a l k a n e   of   f o r m u l a   ( i v ) .  

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

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

e t h a n e .  



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

c l a i m s   w h e r e i n   t h e   o i l y   or   waxy  s u b s t a n c e   c o m p r i s e s   a  
m i n e r a l   o i l ,   a  p e t r o l e u m   j e l l y ,   a  wax  or   a  m i x t u r e   t h e r e o f .  

5.  A  p r o c e s s   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g   c l a i m s  

w h e r e i n   t h e   s u d s - s u p p r e s s a n t   i s   s p r a y e d   o n t o   t h e  

s p r a y - d r i e d   p o w d e r   in   an  a m o u n t   s u c h   t h a t   i t   f o r m s   f rom  0 . 5  

to   3.5%  by  w e i g h t   of   t h e   c o m p o s i t i o n .  

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

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

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

f r o m   2 . 5   to   9 7 . 5   to   9 : 1 .  

7.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   w h e r e i n   t h e   r e l a t i v e  

p r o p o r t i o n s   by  w e i g h t   a r e   5 : 9 5   to   1 : 3 .  

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

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

in   t h e   f o r m   of  a  n o n i o n i c   s u r f a c t a n t .  

9.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   8  w h e r e i n   t h e   r e l a t i v e  

p r o p o r t i o n s ,   by  w e i g h t ,   of  d i s p e r s i n g   a g e n t   t o  

s u d s - s u p p r e s s a n t   a r e   f r o m   0 . 2 : 9 9 . 8   to   3 : 1 .  

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

w h e r e i n   t h e   i n t i m a t e   m i x t u r e   of  an  o i l y   or   waxy  s u b s t a n c e  

and  a  n i t r o g e n   c o m p o u n d   is   a d d e d   to   t h e   s p r a y - d r i e d   p o w d e r  

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