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(57)  Low  sudsing  washing  powder  containing  a  suds- 
controller  in.  the  form  of  an  alkyl  phosphoric  acid  or  salt  has 
improved  foaming  properties  if  the  carbon  chain  length  of 
the  alkyl  benzene  sulphonate  is  carefully  selected.  The 
carbon  chain  length  should  be  such  that  the  proportion  of 
alkyl  groups  having  14  or  more  carbon  atoms  is  less  than  15, 
preferably  less  than  5%  by  weight.  The  mean  molecular 
weight  perferably  is  from  235  to  245. 
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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  c o n t r o l l e d   s u d s   w a s h i n g  

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

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

l o a d i n g   or  drum  t y p e   w a s h i n g   m a c h i n e s .  

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

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

s u r f a c t a n t s ,   and  the   s u d s   g e n e r a t e d   by  t h e   s u r f a c t a n t s   i s  

c o n t r o l l e d   by  a  suds   s u p p r e s s a n t ,   soap   b e i n g   t he   one  m o s t  

c o m m o n l y   u s e d .   H o w e v e r ,   m a n u f a c t u r e r s   a r e   b e g i n n i n g  

to  be  w i l l i n g   to  a c c e p t   the   c o s t   p e n a l t y   of  u s i n g   s u d s  

c o n t r o l l e r s   o t h e r   t h a n   soap   b e c a u s e   of  t he   i n c r e a s e d  

f l e x i b i l i t y   t h e y   g i v e   in  f o r m u l a t i o n   of  t he   d e t e r g e n t  

a c t i v e   c o m p o n e n t .   Even  so ,   i t   is  n e c e s s a r y   to  m i n i m i s e   t h e  

a d d i t i o n a l   c o s t   wh ich   use  of  t h e s e   c o m p o u n d s   i n v o l v e s .  



We  h a v e   now  d i s c o v e r e d   t h a t   when  an  a l k y l   b e n z e n e  

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

w a s h i n g   p o w d e r ,   and  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   is   u s e d   as  t he   s u d s   c o n t r o l l e r ,   t h e n   v e r y   e f f e c t i v e  

s u d s   c o n t r o l   can  be  a c h i e v e d   by  a  s e l e c t i o n   of  t h e   t y p e   o f  

a l k y l   b e n z e n e ' s u l p h o n a t e   u s e d .  

A c c o r d i n g l y   t he   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  w a s h i n g  

p o w d e r   c o m p r i s i n g   5%  or  more  by  w e i g h t   of  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   in  w h i c h   the   t o t a l .  

c o n t e n t   of  a l k y l   g r o u p s   c o n t a i n i n g   14  or  more  c a r b o n   a t o m s  

is   l e s s   t h a n   15%  by  w e i g h t   of  t h e   a l k y l   m a t e r i a l ,   and  a -  

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

The  a l k y l   b e n z e n e   p r e c u r s o r s   of  t he   s u l p h o n a t e s   of  t h e  

i n v e n t i o n   may  be  p r e p a r e d   f rom  c r a c k e d   wax  o l e f i n e s ,   f r o m  

p o l y m e r i z e d   l o w e r   o l e f i n e s   or   by  any  o t h e r  d e s i r e d   r o u t e ,  

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

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

The  c h a r a c t e r i s t i c s   of  t h e   a l k y l   b e n z e n e   s u l p h o n a t e s  

a r e   e x t r e m e l y   i m p o r t a n t   to  t h e   p r e s e n t   i n v e n 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   s u l p h o n a t e 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  a l k y l   g r o u p s   h a v i n g   14  or  more  c a r b o n   a t o m s  

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

a m o u n t s   of  s u d s   c o n t r o l l e r   to   be  u sed   in  o r d e r   to  a c h i e v e  

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

I t   is  p r e f e r r e d   t h a t - t h e   t o t a l   c o n t e n t   o f  a l k y l  

s u l p h o n a t e s   h a v i n g   14  or  more  c a r b o n   a t o m s   is  l e s s   t h a n   5% 

by  w e i g h t .   A l so   p r e f e r r e d   i s   t h a t   t he   mean  m o l e c u l a r  

w e i g h t   of  t h e   u n s u l p h o n a t e d   h y d r o c a r b o n   is  f rom  235  to   2 4 5 .  

The  a l k y l   b e n z e n e   s u l p h o n a t e s   may  be  used   i n  

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

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

a l k a n e   s u l p h o n a t e s .   Of  t h e s e ,   t h e   C12-C20   p r i m a r y   a n d  

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



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

c o m p o s i t i o n s   o f  t h e   i n v e n t i o n   a re   f rom  5  to   25%  by  w e i g h t ,  

m o s t   p r e f e r a b l y   5  to   15%  by  w e i g h t .   D e s i r a b l y   t he   s e l e c t e d  

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

t h e s e   a m o u n t s   and  in  any  e v e n t   a t   l e a s t   5%  by  w e i g h t   of  t h e  

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

N o n i o n i c   s u r f a c t a n t s  m a y   a l s o   be  p r e s e n t   in  t h e  

c o m p o s i t i o n s   of  t he   i n v e n t i o n   in  a m o u n t s   of  up  to  15%  b y  

w e i g h t .   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  a r e   t he   C 8 - C 2 4  

p r i m a r y   and  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 ,   e t h o x y l a t e d   w i t h  

f r o m   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   mole   of  a l c o h o l .  

P a r t i c u l a r l y   p r e f e r r e d   a re   the   C10-C18   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   f rom  5  to  15  m o l e s   of  e t h y l e n e  

o x i d e .   We  have   f o u n d   C 1 2 - 1 5   p r i m a r y   a l c o h o l   7 E O  

e t h o x y l a t e   to  be  b e s t   f rom  the   p o i n t   of  v i e w   of  d e t e r g e n c y .  

The  s e c o n d   e s s e n t i a l   c o m p o n e n t   of  t he   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   is   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 ,   p r e f e r a b l y   mixed   w i t h   a  h y d r o c a r b o n   o i l   or  w a x .  

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

f o r m u l a  

w h e r e   A  is   -OH  or   R 2 0 ( E O ) 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 ,  

m o s t   p r e f e r a b l y   C16-C18  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  and  n  a re   t he   same  or  d i f f e r e n t   and  a r e   0  or   an  i n t e g e r  

o f   f rom  1  to  6.  P r e f e r a b l y   A  is  -OH  a n d  n   is   0,  so  t h a t  

t h e   c o m p o u n d s   a r 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 .   These   c o m p o u n d s   may  be  p r e s e n t  

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

or  m a g n e s i u m   s a l t   or  as  a  m i x t u r e   t h e r e o f .  



The  a m o u n t   of  the   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   u s e d   in  t he   d e t e r g e n t   c o m p o s i t i o n s   can  be  v a r i e d  

w i d e l y   f rom  a  min imum  l e v e l   of  a b o u t   0 .05%  up  to  a  

p r a c t i c a l   maximum  of  a b o u t   5,  p r e f e r a b l y   a b o u t   0.1%  t o  

a b o u t   3%  by  w e i g h t .   H i g h e r   l e v e l s   t h a n   5%  can  be  e m p l o y e d  

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

any  p r o d u c t   a d v a n t a g e s .  

S u i t a b l e   h y d r o c a r b o n   w a x e s   f o r   use   in  t he   d e t e r g e n t  

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

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   or  a n i m a l   o r i g i n ,   w h i c h - a r e  

d i s p e r s i b l e   in  t he   d e t e r g e n t   s o l u t i o n s .   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   more  t h a n   a b o u t   90°C  and  e s p e c i a l l y  

in  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   maximum  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 .  

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 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 ,   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  d r o p   m e l t i n g  

p o i n t   of  a b o u t   50°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   w a x e s   such   a 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 r  

M o n t a n   w a x e s ,   or   n a t u r a l   waxes   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  used   i f   d e s i r e d .   Any  of  t h e  

w a x e s   d e s c r i b e d   may  be  used  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 .   The  waxes   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   i n  

t he   d e t e r g e n t   l i q u o r   b u t   no t   s o l u b l e   t h e r e i n ,   a n d  

p r e f e r a b l y   t h e y   s h o u l d   no t   have   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 .   n o t   in  e x c e s s   of  a b o u t   100 .   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   w a x e s   can  a l s o   be  i n c l u d e d  

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

The  a m o u n t   of  wax  is  n o r m a l l y   f rom  a b o u t   0.05%  t o  

a b o u t   10%,  p r e f e r a b l y   a b o u t   0.1%  to  a b o u t   5%  and  e s p e c i a l l y  

a b o u t   0.5%  to  a b o u t   3%  in  t h e  c o m p o s i t i o n .   The  t o t a l  



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

h y d r o c a r b o n   wax  is  g e n e r a l l y   f rom  a b o u t   0.2%  to  a b o u t   20% 

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   a b o u t   0.5%  t o  

a b o u t   5%  by  w e i g h t .   The  r a t i o   of  t he   a m o u n t   of  t he   a l k y l  

p h o s p h o r i c   a c i d   or  s a l t   to  the   wax  can  be  v a r i e d   w i d e l y  

f rom  a b o u t   1 : 2 5   to  a b o u t   1 0 : 1   p a r t s   by  w e i g h t   b u t   i s  

g e n e r a l l y   f rom  a b o u t   1:20.   t o   a b o u t   1 0 : 1   p a r t s   by  w e i g h t ,  

p r e f e r a b l y   f rom  a b o u t   1 : 1 0   to  a b o u t   1 :1   p a r t s   by  w e i g h t .  

In  a d d i t i o n   to  the   wax  w h i c h   may  be  used   w i t h   t h e  

a l k y l   p h o s p h o r i c   a c i d   or  s a l t   in  the   d e t e r g e n t   c o m p o s i t i o n ,  

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

s e p a r a t e l y   o r .  j o i n t l y   w i t h   t he   w a x , f o r   e x a m p l e   in  o r d e r   t o  

f a c i l i t a t e   a d d i t i o n   of  t he   wax  or  to  m o d i f y   i t s   m e l t i n g  

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

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

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

a r e   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   o r  

m i x t u r e s   t h e r e o f   may  be  e m p l o y e d ,   b u t   of  c o u r s e   any   l i q u i d  

h y d r o c a r b o n   used   mus t   be  of  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   c o u l d   be  u sed   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   s u c h   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   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 ,   spe rm  o i l   or  cod  l i v e r  

o i l .   Any  s u c h   o i l s   used   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 ,   of  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   u s e  

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

O t h e r   s u d s   c o n t r o l l e r s   may  a l s o   be  used   in  c o m b i n a t i o n  

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

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

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

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

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

o r g a n o p o l y s i l o x a n e .   A n o t h e r   e x a m p l e ,   wh ich   is  o f  

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

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



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

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

wax.   M i x t u r e s   of  p o l y s i l o x a n e s   and  waxes   or  e t h y l e n e  

d i s t e a r a m i d e s   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   waxes   c a n  

a l s o   be  u sed   as  a u x i l i a r y   s u d s   c o n t r o l l e r s .  

A  d e t e r g e n c y   b u i l d e r   w i l l   n o r m a l l y   be  i n c l u d e d   w i t h i n  

t h e   c o m p o s i t i o n s   of  t he   i n v e n t i o n .   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   a r e   w e l l - k n o w n   and  c o m m e r c i a l l y  

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

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

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

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

h a v e   b e e n   s u g g e s t e d   as  a  r e s p o n s e   to  t he   a n t i - p h o s p h a t e  

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

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

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

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

b u i l d e r s   may  be  used   in  an  a m o u n t   of  f rom  5  to   80%  b y  

w e i g h t   of  the   c o m p o s i t i o n ,   p r e f e r a b l y   10  to   60%  by  w e i g h t .  

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   may  a l s o   c o n t a i n  

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

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

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

e n z y m e s ,   b l u e - w h i t e n e r s   and  p i g m e n t s   and  d y e s t u f f s .  

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   by  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 

A  s e r i e s   of  s p r a y - d r i e d   p o w d e r s   was  p r o d u c e d   to  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 t i o n   and  by  t he   f o l l o w i n g   g e n e r a l  

m e t h o d :  

A  s u d s   s u p p r e s s a n t   in  t he   form  of  a  m i x t u r e   of  o n e  

p a r t   of  C16  a l k y l   p h o s p h o r i c   a c i d   e s t e r   w i t h   t h r e e   p a r t s  

of  p e t r o l e u m   j e l l y   was  s p r a y e d   o n t o   t h i s   p o w d e r   as  i t   f e l l  

in  a  c a s c a d e   f rom  one  c o n v e y o r   b e l t   to  a n o t h e r .   24  p a r t s  
of  s o d i u m   p e r b o r a t e   t e t r a h y d r a t e   were   t h e n   m i x e d   w i t h   t h e  

s p r a y - d r i e d   p o w d e r ,   t o g e t h e r   w i t h   p e r f u m e .  

The  s u d s   p r o d u c e d   by  each   p o w d e r ,   v a r y i n g   one  f rom  t h e  

o t h e r   as  shown  b e l o w ,   were   a s s e s s e d   as  f o l l o w s :  

2)  kg  l o a d s   of  w h i t e   t e r r y   c o t t o n   t o w e l l i n g   w e r e  

w a s h e d   in  H o o v e r   ( r e g i s t e r e d   t r a d e   mark)   f r o n t - l o a d i n g '  

a u t o m a t i c   w a s h i n g   m a c h i n e s   u s i n g   w a t e r   of  26°H  h a r d n e s s   a n d  

2 0 0   g  of  p o w d e r .   The  w a s h i n g   p r o g r a m m e   u sed   w a s h e s   a t  

9 0 ° C .  

The  s u d s   h e i g h t   of  e a c h   wash  l i q u o r   was  m e a s u r e d   u s i n g  

an  a r b i t r a r y   s c a l e   a t t a c h e d   to  the   window  of  t he   m a c h i n e s .  

Each  s u d s   a s s e s s m e n t   was  p e r f o r m e d   f o u r   t i m e s ,   t he   a v e r a g e  

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

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

d i r e c t l y   from  the   r e s u l t s   in  the   e x p e r i m e n t s .  

In  t he   f i r s t   s e r i e s   of  e x p e r i m e n t s ,   t h r e e   s e t s   o f  

p o w d e r   w e r e  u s e d ,   Se t   A,  the   c o n t r o l   s e t ,   c o n t a i n i n g   a 

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



255  and  S e t s   B  a n d   C,  t h e   s e t s   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 ,   c o n t a i n i n g   a  s u l p h o n a t e   of  an  a l k y l   b e n z e n e  

h a v i n g   a  m o l e c u l a r   w e i g h t   of   241  and  242  r e s p e c t i v e l y . '  

The  a c t u a l   a l k y l   c h a i n   l e n g t h   d i s t r i b u t i o n   is  shown  i n  

T a b l e   1 .  

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

s p r a y i n g   t h e   p o w d e r   w i t h   0 . 6 ,   0 . 8 ,   1 . 0 ,   1 .2   and  1.4%  b y  

w e i g h t   r e s p e c t i v e l y   of  t he   a l k y l   p h o s p h o r i c   a c i d / p e t r o l e u m  

j e l l y   m i x t u r e   and  the   s u d s   h e i g h t   was  a s s e s s e d   a s  

d e s c r i b e d .   The  r e s u l t s   a r e   shown  in  T a b l e   2 .  

I t   can   be  s e e n   t h a t   w h e r e a s   P o w d e r   A  c o n t a i n i n g   a n  

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

C14 '   C15  and  C16  a l k y l   g r o u p s   in  t he   c o m p o s i t i o n  

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

s u p p r e s s a n t ,   t he   p o w d e r 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  

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

h i g h e r   l e v e l s   of  s u p p r e s s a n t .  







1.  A  w a s h i n g   p o w d e r   c o m p r i s i n g   5%  or  more  by  w e i g h t   o f  

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   and  a  s u d s  

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

g r o u p s   c o n t a i n i n g   14  or  m o r e . c a r b o n   a t o m s   in  t he   a l k y l  

b e n z e n e   s u l p h o n a t e s   is  l e s s   t h a n   15%  by  w e i g h t   of  t he   a l k y l  

m a t e r i a l .  

2.  A  w a s h i n g   p o w d e r   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 s e d   i n  

t h a t   t he   t o t a l   c o n t e n t   of  a l k y l   g r o u p s   c o n t a i n i n g   14  o r  

more  c a r b o n   a t o m s   is  l e s s   t h a n   5%  by  w e i g h t   of  t he   a l k y l  

m a t e r i a l .  

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

c h a r a c t e r i s e d   in  t h a t   t he   a v e r a g e   m o l e c u l a r   w e i g h t ' o f   t h e  

a l k y l   b e n z e n e   f rom  w h i c h   the   a l k y l   b e n z e n e   s u l p h o n a t e   i s  

p r e p a r e d   is  235  to  2 4 5 .  

4.  A  w a s h i n g   p o w d e r   a c c o r d i n g   to  a n y  o n e   of  the   p r e c e d i n g  

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

is  c o m b i n e d   w i t h   a  C 8 - c 2 4   p r i m a r y   or   s e c o n d r y   a l c o h o l  

e t h o x y l a t e d   w i t h   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  

mole   of  a l c o h o l .  

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

t h a t   t he   e t h o x y l a t e d   a l c o h o l   is  a  C 1 2 - C 1 5   p r i m a r y  

a l c o h o l   e t h o x y l a t e d   w i t h   f rom  5  to  10  m o l e s   of  e t h y l e n e  

o x i d e .  

6.  A  w a s h i n g   p o w d e r   a c c o r d i n g   to  a n y  o n e   of  the   p r e c e d i n g  

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

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 ,   in  c o m b i n a t i o n  

w i t h   a  h y d r o c a r b o n   o i l   or  w a x .  



7.  A  w a s h i n g   p o w d e r   c o m p r i s i n g   an  a l k y l   b e n z e n e  

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

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

B  a n d   C  of  t he   E x a m p l e .  
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