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(54)  Process  for  making  detergent  compositions. 
A  spray-dried  detergent  powder  free  from  problems  of 

discolouration  and  caking  can  be  prepared  using  a  secon- 
dary  alkane  sulphonate  as  the  principal  anionic  detergent 
active  species  if  care  is  taken  to  select  the  composition  and 
process  features.  The  secondary  alkane  sulphonate  should 
be  C14-C19  and  defined  amounts  of  phosphate  and  silicate 
should  be  present.  The  moisture  content  of  the  crutcher 
slurry  should  be  at  least  35%  by  weight,  and  it  should  be 
spray-dried  at  from  85°C  to  95°C.  The  composition  may  con- 
tain  nonionic surfactant and  a  non-soap  anti-foam  if desired. 



T h i s   i n v e n t i o n   r e l a t e s   to  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  

and  to  a  p r o c e s s   f o r   i t s   p r o d u c t i o n .  

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

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   is  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 .   H o w e v e r ,   m a n u f a c t u r e r s   of  d e t e r g e n t   p o w d e r s  

c o n t i n u e   to  i n v e s t i g a t e   t he   v i a b i l i t y   of  a l t e r n a t i v e  

d e t e r g e n t   a c t i v e   m a t e r i a l s   and  have   p e r s i s t e d   in  r e s e a r c h  

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

c o m p o s i t i o n s   i s   i t   p o s s i b l e   to  make  a  s i m p l e   s u b s t i t u t i o n  

f o r   one  d e t e r g e n t   a c t i v e   compound  f o r   a n o t h e r   and  r e t a i n  

t he   same  e s s e n t i a l   p r o p e r t i e s .   T h i s   l a t t e r   s t a t e m e n t  

a p p l i e s   b o t h   to   t h e   p r o c e s s i n g   of  the   c o m p o s i t i o n   and  t o  

t h e   p r o p e r t i e s   to  be  e x p e c t e d   f rom  i t .  

One  d e t e r g e n t   a c t i v e   compound   wh ich   we  h a v e  

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

when  we  have   s i m p l y   s u b s t i t u t e d   i t   f o r   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   in  a  s t a n d a r d   f o r m u l a t i o n   which   a l s o   c o n t a i n e d  

n o n i o n i c   s u r f a c t a n t   and  soap   we  have   found   t h a t   t h e  



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

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

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

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

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

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

p a t e n t   s p e c i f i c a t i o n   No  8 6 6 , 2 3 8   and  a l s o   in  German  p a t e n t  

s p e c i f i c a t i o n   No  25  04  276 ,   w h e r e   i t   i s  s a i d   to  r e s u l t   f r o m  

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

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

We  h a v e   now  d i s c o v e r e d   t h a t   by  c a r e f u l  s e l e c t i o n   o f  

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

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

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

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

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

A c c o r d i n g l y ,   t he   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  

p r o d u c t i o n   of  a  s o a p - f r e e   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  

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

c o m p r i s i n g   one  or   more  s e c o n d a r 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   f rom  13  to   19  c a r b o n  a t o m s ,   o p t i o n a l l y   a  s m a l l  

a m o u n t   of   a  n o n i o n i c   s u r f a c t a n t ,   f r o m   10-45%  b y  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   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   o f  

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

c r y s t a l   s i z e   of  l e s s   t h a n   25  m i c r o n s   a n d  f r o m   4-14%  b y  

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

S i 0 2 : N a 2 0   of   f rom  4 :1   t o  1 : 1 ,   t he   p r o c e s s   c o m p r i s i n g  

a d j u s t i n g   t h e   t e m p e r a t u r e   of  t h e   s l u r r y   to  f rom  85  t o  
95°C  and  s p r a y - d r y i n g   i t .  

P r e f e r a b l y ,   t h e   number   a v e r a g e   c r y s t a l   s i z e   of  t h e  

s o d i u m   t r i p o l y p h o s p h a t e   is   no  m o r e  t h a n   10  m i c r o n s .  

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

w i l l   be  p a c k e d   i n  a   p a c k a g e   m a n u f a c t u r e d  f r o m   a  

s u b s t a n t i a l l y   v a p o u r - i m p e r m e a b l e   m a t e r i a l ,   f o r   e x a m p l e   a  

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



W h i l s t   we  c o n s i d e r   t h a t   d e t e r g e n t   p o w d e r s   c o n t a i n i n g  

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

w h o l e   c h a i n   l e n g t h   of  C 1 3 - c 1 9 ,   we  p r e f e r   to  use  a  

C 1 4 - C 1 7   a l k y l   m a t e r i a l .   W h a t e v e r   t he   c h a i n   l e n g t h   o f  

t h e   a l k y l   g r o u p ,   the   s e c o n d a r y   a l k a n e   s u l p h o n a t e   may  b e  

p r e s e n t   in  an  a m o u n t   of  f rom  4  to  30%,  p r e f e r a b l y   f o r  

e c o n o m i c   r e a s o n s ,   f rom  7  to  25%,  and  mos t   p r e f e r a b l y   f r o m  

10  to   14%  by  w e i g h t   of  t he   c o m p o s i t i o n .  

As  d e f i n e d   a b o v e ,   t he   i n v e n t i o n   r e l a t e s   to  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   c o n t a i n i n g   o n l y   s m a l l   a m o u n t s   of  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 l y   l e s s   t h a n   3 .5%.  When  such   s m a l l  

a m o u n t s   of  n o n i o n i c   s u r f a c t a n t   a re   p r e s e n t ,   t h e  

a n t i - f o a m i n g   e f f e c t   of  s o a p   i s   i n a d e q u a t e   and  we  p r e f e r   t o  

u se   a  n o n - s o a p   a n t i - f o a m   in  o r d e r   to  o b t a i n   c o m p o s i t i o n s  

s u i t a b l e   f o r   use   in  a u t o m a t i c   ( f r o n t - l o a d i n g )   w a s h i n g  

m a c h i n e s .   The  a n t i - f o a m s   may  be  i n c o r p o r a t e d   in  t he   s l u r r y  

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

or   t h e y   may  be  a d d e d   to  t he   s p r a y - d r i e d   p o w d e r   by  a  

p o s t - d o s i n g   t e c h n i q u e .  

The  n o n - s o a p   a n t i - f o a m   can  be  any  m a t e r i a l   no t   b a s e d  

on  s o a p   w h i c h   e x h i b i t s   the   p r o p e r t y   of  r e d u c i n g   f o a m  

p r o d u c e d   by  a n i o n i c   s u r f a c t a n t s .   T y p i c a l   of  n o n - s o a p  

a n t i - f o a m s   a r e   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 ,   b o t h  

u s e d   a l o n e   and  u s e d   in  c o n j u n c t i o n   w i t h   waxes   o r  

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

S i l i c o n e   a n t i - f o a m s   and  d e r i v a t i v e s   of  n i t r o g e n - c o n t a i n i n g  

h e t e r o c y c l i c   c o m p o u n d s   such   as  s - t r i a z i n e   may  a l s o   be  u s e d .  

In  g e n e r a l ,   t he   n o n - s o a p   a n t i - f o a m s   of  t h i s   i n v e n t i o n  

may  be  p r e s e n t   in  t he   c o m p o s i t i o n s   in  a m o u n t s   f rom  0 . 0 5 % ,  

w h i c h   wou ld   be  t he   minimum  amoun t   w h i c h   c o u l d   p o s s i b l y   b e  

e f f e c t i v e ,   to   5%,  w h i c h   would   be  the   p r a c t i c a l   m a x i m u m  

h a v i n g   r e g a r d   to  t he   e x t r e m e   e f f i c a c y   of  the   m a j o r i t y   o f  

n o n - s o a p   a n t i - f o a m s ,   to  t h e i r   e x p e n s e   and  to  the   n e c e s s i t y  

f o r   k e e p i n g   as  much  room  in  t he   c o m p o s i t i o n   as  p o s s i b l e   f o r  

o t h e r   c o m p o n e n t s .  



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

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

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

w h e r e  A   i s   -OH  or   R2O(EO)m- ,   R 1  a n d  R 2  a r e   t he   s a m e  

or   d i f f e r e n t   C 1 2 - C 2 4 ,   p r e f e r a b l y   C 1 6 - C 2 2 ,   s t r a i g h t  

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

e s p e c i a l l y   C 1 6 - C 1 8   l i n e a r   s a t u r a t e d   g r o u p s  a n d   m  a n d  n  

a r e   t he   same  or   d i f f e r e n t   a n d  a r e   0  or   a n  i n t e g e r   of  f r o m   1 

to   6.  P r e f e r a b l y ,   A  i s   -OH  and  n  i s   O,  so  t h a t   t h e  

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

w i t h   l i n e a r   a l k y l   g r o u p s .  

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

m i x t u r e s   of   b o t h   mono-   and  d i - a l k y l   p h o s p h o r i c   a c i d s ,   w i t h  

a  r a n g e   of  a l k y l   c h a i n   l e n g t h s .   P r e d o m i n a n t l y   m o n o a l k y l  

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

a l c o h o l s   or   e t h o x y l a t e d   a l c o h o l s ,  w h e n  n  o r   m  i s   1  to   6 ,  

u s i n g   a  p o l y p h o s p h o r i c   a c i d .   P h o s p h o r y l a t i o n   may  

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

in  w h i c h   c a s e   t h e   m i x e d   mono-   and  d i - a l k y l   p h o s p h o r i c   a c i d s  

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

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

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

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

When  a  m i x t u r e   of   a l k y l   p h o s p h o r i c   a c i d   and  wax  is   t o  

be  u s e d   as  t he   n o n - s o a p   a n t i - f o a m   c o m p o u n d  t h e   wax  may  b e  

of   s y n t h e t i c ,   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 r i g i n .  

The  w a x e s   s h o u l d   n o r m a l l y   m e l t  a t   a  t e m p e r a t u r e  

b e t w e e n   a b o u t   20°C  and  a b o u t   1 2 0 ° C ,   p r e f e r a b l y  n o t   m o r e  

t h a n   a b o u t   9 0 ° C  a n d   e s p e c i a l l y   i n  t h e   r a n g e   of  a b o u t  

30°C  to   a b o u t   7 0 ° C ,   i . e .  l o w e r   t h a n   t h e  m a x i m u m  

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

When  w a x e s   h a v i n g   m e l t i n g   p o i n t s   a b o v e   t h e  m a x i m u m   i n t e n d e d  



wash  t e m p e r a t u r e s   a re   used   t h e y   s h o u l d   be  a d e q u a t e l y  

d i s p e r s e d   in  t h e   wash  l i q u o r   by  s u i t a b l e   i n c o r p o r a t i o n   i n  

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

The  p r e f e r r e d   waxes   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 r o m  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 ,   p e t r o l e u m  

j e l l y   ( " V a s e l i n e " )   and  p a r a f f i n   w a x e s .   P e t r o l e u m   j e l l y   i s  

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

a b o u t   4 0 - 4 5 ° C ,   b u t   is  f o r   c o n v e n i e n c e   h e r e   g r o u p e d   w i t h  

o t h e r   s o l i d   w a x e s .   S y n t h e t i c   waxes   such   as  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 ,   or   Montan   w a x e s ,   o r  

n a t u r a l   w a x e s   s u c h   as  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  be  u s e d   i f   d e s i r e d .   Any  of  t he   waxes   d e s c r i b e d  

may  be  u s e d   a l o n e   or  in  a d m i x t u r e   w i t h   o t h e r   w a x e s .   T h e  

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

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

h a v e   v e r y   h i g h   s a p o n i f i c a t i o n   v a l u e s ,   e . g .   no t   in  e x c e s s   o f  

a b o u t   100 .   I t   is  a d v a n t a g e o u s   to  i n c l u d e   e m u l s i f y i n g   o r  

s t a b i l i s i n g   a g e n t s   f o r   the   waxes   in  t he   d e t e r g e n t  

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

E x a m p l e s   of  s u i t a b l e   o i l s   w h i c h   may  be  used   i f   d e s i r e d  

a r e   v e g e t a b l e   o i l s   such   as  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   germ  o i l ,   r i c e   b r a n  

o i l ,   or   p e a n u t   o i l ,   or  a n i m a l   o i l s   s u c h   as  l a n o l i n ,   n e a t ' s  

f o o t   o i l ,   bone   o i l ,   spe rm  o i l   or  cod  l i v e r   o i l .   Any  s u c h  

o i l s   u s e d   s h o u l d   of  c o u r s e   no t   be  h i g h l y   c o l o u r e d ,   o f  

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

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

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

i n v e n t i o n   t h a t   t h e y   c o n t a i n   f rom  10-45%  by  w e i g h t   o f  

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

a v e r a g e   c r y s t a l   s i z e   of  t h i s   m a t e r i a l   is  l e s s   t h a n   25 

m i c r o n s ,   p r e f e r a b l y   l e s s   t h a n   10  m i c r o n s .   When 

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

t r i p o l y p h o s p h a t e ,   or  in  wh ich   the   a v e r a g e   c r y s t a l   s i z e   i s  

g r e a t e r   t h a n   25  m i c r o n s ,   a re   p r e p a r e d ,   t h e y   a re   found   t o  



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

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

" t h r e s h h o l d "   b e f o r e   t h e y   b e g i n  t o   f l o w  a t   a l l .   S i m i l a r l y ,  

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

4-14%  h a v e   a l s o  b e e n   f o u n d   to   c a k e  b a d l y .  

A  d i s c o v e r y   we  h a v e   m a d e  w h i c h   i s  r e l e v a n t   to  t h e  

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

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

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

c r u t c h e r   s l u r r y   to   as  l i t t l e   as  35%  by  w e i g h t ,   t y p i c a l l y  

35-40%  by  w e i g h t .   Lower   a m o u n t s   o f  w a t e r   have   r e s u l t e d   i n  

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

f a c t   t h a t   t h e   n o r m a l   s l u r r y   w a t e r   c o n t e n t   w o u l d  b e   4 0 - 4 5 %  

by  w e i g h t ,   r e d u c t i o n   of  up  to   25%  in  t h e  a m o u n t   of  w a t e r  

w h i c h   has   t o   be  e v a p o r a t e d   d u r i n g   s p r a y - d r y i n g   r e p r e s e n t s  a  

v e r y  s u b s t a n t i a l   s a v i n g .  

A  s e c o n d   d i s c o v e r y ,  w h i c h   is   a l s o  r e l e v a n t   t o  t h e  

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

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

t h e   s p r a y - d r i e d   p o w d e r   p r o d u c e d .   C o n s e q u e n t l y ,   w e  s p e c i f y  

a  t e m p e r a t u r e   of  f r o m  8 5   to   95°C,   p r e f e r a b l y   90  t o  

95°C,   f o r   t h e   s l u r r y .   A s  s o d i u m  t r i p o l y p h o s p h a t e  i s  

p r e s e n t   in  t h e   s l u r r y   i t   i s  e s s e n t i a l   to  e n s u r e  t h a t   t h e  

t e m p e r a t u r e   d o e s  n o t   r i s e   a b o v e   9 5 ° C ,  s i n c e   a b o v e   t h a t  

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

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

p o o r l y   and  a r e   p r o n e   t o  c a k i n g .   Sod ium  o r t h o -   a n d  

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

b u i l d e r s   w h i c h   a r e   w e l l   known  and  a r e   s u i t a b l e   f o r  u s e   w i t h  

t r i p o l y p h o s p h a t e s .   Many  more   have   been   d e s c r i b e d   in  t h e  

l i t e r a t u r e ,   e s p e c i a l l y   in  r e c e n t   p a t e n t   s p e c i f i c a t i o n s ,   o n  

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

d e t e r g e n c y   b u i l d e r s   w h i c h   may  be  m e n t i o n e d   by  way  o f  

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

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

e t h a n e - 1 - h y d r o x y - 1 , 1 - d i p H o s p h o n a t e ,  a l k y l   m e t a l   a m i n e  



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

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

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

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

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

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

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

u s e d   as  a  d e t e r g e n c y   b u i l d e r ,   i t   is  a d v a n t a g e o u s   to  h a v e  

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

l e a s t   a b o u t   1 0 m  / g ,   as  d e s c r i b e d   in  UK  P a t e n t   1 , 4 3 7 , 9 5 0 .  

A n o t h e r   t y p e   of  d e t e r g e n c y   b u i l d e r   w h i c h   can  be  u s e d ,  

e i t h e r   a l o n e   or  in  a d m i x t u r e   w i t h   o t h e r   b u i l d e r s ,   is  a 

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

s i l i c a t e   such   as  d e s c r i b e d   in  UK  P a t e n t   1 , 4 2 9 , 1 4 3   or  i n  

N e t h e r l a n d s   P a t e n t   A p p l i c a t i o n   7 4 0 3 3 8 1 .   P r e f e r r e d  

m a t e r i a l s   of  t h i s   t y p e   have   the   f o r m u l a :  

and  may  be  a m o r p h o u s   or  c r y s t a l l i n e ,   w i t h   some  bound  w a t e r  

u s u a l l y   in  an  a m o u n t   of  a b o u t   10-30%  d e p e n d i n g   on  t h e  

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

m a t e r i a l s   s h o u l d ,   of  c o u r s e ,   be  v e r y   f i n e l y   d i v i d e d   so  a s  

to   m i n i m i s e - d e p o s i t i o n   on  the   f a b r i c s   d u r i n g   w a s h i n g .  

The  amoun t   of  t he   d e t e r g e n c y   b u i l d e r   wh ich   is  used   i s  

n o r m a l l y   f rom  a b o u t   10%  up  to  a b o u t   80%  by  w e i g h t   of  t h e  

c o m p o s i t i o n ,   p r e f e r a b l y   a b o u t   10%  to  a b o u t   60%,  and  t h e  

r a t i o   by  w e i g h t   of  t he   d e t e r g e n c y   b u i l d e r s   to  the   d e t e r g e n t  

a c t i v e   c o m p o u n d s   w h i c h   a re   used   is  g e n e r a l l y   f rom  a b o u t  

1 0 : 1   to  a b o u t   1:5  p a r t s   by  w e i g h t .  

The  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   may  a l s o  

i n c l u d e   any  of  t he   c o n v e n t i o n a l   o p t i o n a l   a d d i t i v e s   in  t h e  

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

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

as  f i n e l y   d i v i d e d   s i l i c a s   and  a l u m i n o s i l i c a t e s ,   a n t i -  

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

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



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

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

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

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

c l a y s   of  t he   s m e c t i t e   and  i l l i t e   t y p e s ,   a n t i - a s h i n g   a i d s ,  

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

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

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

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

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

a g e n t s ,   p e r f u m e s ,   e n z y m e s   s u c h   as  p r o t e a s e s   and  a m y l a s e s ,  

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

u s u a l l y   have   an  a l k a l i n e   pH,  g e n e r a l l y   in  t h e   r e g i o n   of  p H  

9 - 1 1 ,   w h i c h   i s   a c h i e v e d   by  the   p r e s e n c e   of  a l k a l i n e   s a l t s .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  t he   f o l l o w i n g   E x a m p l e  

in  w h i c h   p a r t s   and  p e r c e n t a g e s   a r e   by  w e i g h t  e x c e p t   w h e r e  

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

E x a m p l e  

T h r e e   d e t e r g e n t   p o w d e r s   A,B  and  C  we re   p r e p a r e d   b y  

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

u n d e r   t he   s p r a y - d r y i n g   c o n d i t i o n s   d e s c r i b e d  b e l o w .   T h e i r  

f o r m u l a t i o n s   w e r e   as  f o l l o w s :  





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

n o n i o n i c   s u r f a c t a n t   and  w h i c h   is   c o n s e q u e n t l y   no t   w i t h i n  

t h e   s c o p e   of  t h i s   i n v e n t i o n   was  y e l l o w   in  c o l o u r .  

P o w d e r   A,  w h i c h   is   f r e e   of  n o n i o n i c   s u r f a c t a n t ,   b u t  

w h i c h   was  s p r a y - d r i e d   a t   a  s l u r r y   t e m p e r a t u r e   of  o n l y  
80°C  was  n o t   d i s c o l o u r e d   b u t   had  an  u n s a t i s f a c t o r y  

d y n a m i c   f l o w   r a t e .  

P o w d e r   B,  w h i c h   i s   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n  

was  w h i t e   and  had  s a t i s f a c t o r y   d y n a m i c   f l o w   r a t e   and  c a k i n g  

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

S t o r a g e   b e h a v i o u r   of  s p r a y - d r i e d   p o w d e r  

A f t e r   s t o r a g e   in  wax  l a m i n a t e d   c a r t o n s   t he   c a k i n g  

c h a r a c t e r i s t i c s   of  t h e   s p r a y - d r i e d   p o w d e r s   were   a s s e s s e d  

v i s u a l l y ,   w i t h   t h e   f o l l o w i n g   r e s u l t s :  

T h e s e   r e s u l t s   show  t h e   c l e a r   s u p e r i o r i t y   of  p o w d e r   B 

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 .  



1.  A  s o a p - f r e e   c o m p o s i t i o n   c o m p r i s i n g   f rom  4-20%  b y  

w e i g h t   of  a  C 1 4 - C 1 9   s e c o n d a r y   a l k a n e   s u l p h o n a t e   s a l t ,  

f rom  10-45%  by  w e i g h t   of  h y d r a t e d   s o d i u m   t r i p o l y p h o s p h a t e  

h a v i n g   a  number   a v e r a g e   c r y s t a l   s i z e   of  l e s s   t h a n   25  

m i c r o n s ,   and  f rom  4-14%  by  w e i g h t   of  s o d i u m   s i l i c a t e   h a v i n g  

a  m o l a r   r a t i o   S i 0 2 : N a 2 0   f rom  4 :1   to  1 : 1 .  

2.  A  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 

c o m p r i s i n g   up  to  25%  by  w e i g h t ,   b a s e d   on  the   w e i g h t   of  t h e  

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

3.  A  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   2  w h e r e i n  

t h e   n o n i o n i c   s u r f a c t a n t   is  p r e s e n t   in  an  a m o u n t   of  from  2 

to   5%  by  w e i g h t ,   b a s e d   on  t he   w e i g h t   of  the   c o m p o s i t i o n .  

4.  A  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  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   c o m p r i s i n g   a  n o n - s o a p   a n t i - f o a m   or  a  

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

5.  A  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   4  w h e r e i n  

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

or   a  s a l t   t h e r e o f .  

6.  A  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   4  o r  

c l a i m   5  w h e r e i n   t he   n o n - s o a p   a n t i - f o a m   is  p r e s e n t   in  a n  

a m o u n t   of  0 . 0 5   to  5%  by  w e i g h t   of  the   c o m p o s i t i o n .  

7.  A  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  a n y  o n e   of  c l a i m s  

4 ,5   or  6,  w h e r e i n   t he   n o n - s o a p   a n t i - f o a m   c o m p r i s e s   a  

m i x t u r e   of  an  a l k y l   p h o s p h o r i c   a c i d   or  s a l t   t h e r e o f   and  a 

w a x .  



8.  A  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  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 e c o n d a r y   a l k a n e  s u l p h o n a t e  

s a l t   i s   a  C 1 4 - 1 7   s e c o n d a r y   a l k a n e   s u l p h o n a t e   s a l t .  

9.  A  d e t e r g e n t   c o m p o s i t i o n   in  a c c o r d a n c e   w i t h   a n y  o n e   o f  

t h e   p r e c e d i n g   c l a i m s ,   p a c k e d   in  a  p a c k a g e   w h i c h   i s  

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

10.   A  p r o c e s s   f o r   t h e   p r o d u c t i o n   o f  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   w h i c h   c o m p r i s e s   f o r m i n g   an  a q u e o u s  

c r u t c h e r   s l u r r y   c o m p r i s i n g   a  C 1 4 - 1 9   s e c o n d a r y   a l k a n e  

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

t r i p o l y p h o s p h a t e ,   s o d i u m   s i l i c a t e   and  a t   l e a s t   35%  b y  

w e i g h t   of  w a t e r ,   a d j u s t i n g   t he   t e m p e r a t u r e   of  t he   s l u r r y   t o  

f o r m   85  to   95°C  and  s p r a y - d r y i n g   i t .  

11 .   A  p r o c e s s   in  a c c o r d a n c e   w i t h   c l a i m  1 0   w h e r e i n   t h e  

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

12.   A  p r o c e s s   in  a c c o r d a n c e   w i t h   c l a i m   10  or  c l a i m   11  

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

a q u e o u s   c r u t c h e r   s l u r r y   and  s p r a y - d r i e d .  

13.   A  p r o c e s s   in  a c c o r d a n c e   w i t h   a n y  o n e   of  c l a i m s   10  t o  

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

14.   A  p r o c e s s   in  a c c o r d a n c e   w i t h   a n y  o n e   of  c l a i m s   10  t o  

13  w h e r e i n   t h e   a q u e o u s   c r u t c h e r   s l u r r y   c o m p r i s e s   34-40%  b y  

w e i g h t   of  w a t e r .  

15.   A  p r o c e s s   in  a c c o r d a n c e   w i t h   a n y  o n e   of  c l a i m s   10  t o  

14  w h e r e i n   t h e   a q u e o u s   c r u t c h e r   s l u r r y   i s   a d j u s t e d   t o ,   o r  

s p r a y - d r i e d   a t ,   a  t e m p e r a t u r e   of  f rom  9 0 - 9 5 ° C .  



16.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   10  and  s u b s t a n t i a l l y   a s  

h e r e i n b e f o r e   d e s c r i b e d .  

17.  A  p r o c e s s   f o r   t h e   p r o d u c t i o n   of  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   c o m p r i s i n g   a  C14-C19   s e c o n d a r y   a l k a n e  

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

one  of  t h e   a c c o m p a n y i n g   E x a m p l e s .  

18.  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   p r o d u c e d   by  a  p r o c e s s  
in  a c c o r d a n c e   w i t h   a n y  o n e   of  c l a i m s   10  to  1 7 .  

19.  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   as  c l a i m e d   in  c l a i m   1 

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

20.  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   c o m p r i s i n g   a  

C 1 4 - C 1 9   s e c o n d a r y   a l k a n e   s u l p h o n a t e   s u b s t a n t i a l l y   a s  

h e r e i n b e f o r e   d e s c r i b e d   in  a n y  o n e   of  t he   E x a m p l e s .  
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