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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  nove l ,   a q u e o u s - b a s e d ,   m o b i l e ,  

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

q u a n t i t i e s   of  d e t e r g e n t   b u i l d e r .  

Except   where  the  con t r a ry   is  s t a t e d ,   or  the  con tex t   o t h e r w i s e  

f o r b i d s ,   the  f o l l o w i n g   terms  in  p a r e n t h e s i s ,   wherever   used  in  t h i s  

s p e c i f i c a t i o n   and  c l a ims ,   shal l   have  the  meanings  h e r e i n a f t e r   a s c r i b e d  

to  them  in  t h i s   D e f i n i t i o n s   s e c t i o n .  

The  term  " b u i l d e r "   is  sometimes  used  l o o s e l y   in  the  d e t e r g e n t  

a r t   to  i n c l u d e   any  n o n - s u r f a c t a n t   whose  p r e sence   in  a  d e t e r g e n t  

f o r m u l a t i o n   enhances   the  c l ean ing   e f f e c t   of  the  f o r m u l a t i o n .   More 

u s u a l l y ,   however,  the  term  is  r e s t r i c t e d   to  those   t y p i c a l   " b u i l d e r s "  

-which  are  p r i m a r i l y   useful   as  a  means  of  p r e v e n t i n g   or  a m e l i o r a t i n g  

the  adverse   e f f e c t s   on  washing  of  ca lc ium  and  magnesium  ions ,   e .g .   by 

c h e l a t i o n ,   s e q u e s t e r i n g ,   p r e c i p i t a t i o n   or  a b s o r p t i o n   of  the  i ons ,   and  

s e c o n d a r i l y   as  a  source   of  a l k a l i n i t y   and  b u f f e r i n g .   The  t e r m  

"Bui lde r"   is  used  h e r e i n   in  the  more  r e s t r i c t e d   sense ,   and  r e f e r s   t o  

a d d i t i v e s   which  a m e l i o r a t e   the  e f f e c t s   of  ca lc ium  to  a  s u b s t a n t i a l  

e x t e n t .   I t   i n c l u d e s   sodium  or  po tass ium  t r i p o l y p h o s p h a t e   and  o t h e r  

phosphate   and  condensed   phosphate   s a l t s   such  as  sodium  or  p o t a s s i u m  

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 ,   m e t a p h o s p h a t e s   or  t e t r a p h o s p h a t e ,   a s  

well  as  phosphona t e s   such  as  a c e t o d i p h o s p h o n a t e s ,   amino  t r i s   m e t h y l e n e  

phosphona tes   and  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   phosphona t e s .   I t   a l s o  

i n c l u d e s   a l k a l i   metal  c a r b o n a t e s ,   z e o l i t e s   and  such  o r g a n i c  

s e q u e s t r a n t s   as  s a l t s   of  n i t r i l o t r i a c e t i c   a c id ,   c i t r i c  a c i d   a n d  

e t h y l e n e   diamine  t e t r a c e t i c   ac id ,   po lymer ic   p o l y c a r b o x y l i c   ac ids   s u c h  

as  p o l y a c r y l a t e s   and  maleic   anhydr ide   based  c o p o l y m e r s .  

For  the  avo idance   of  doubt,  "Bu i lde r "   is  used  he re in   to  i n c l u d e  

water  s o l u b l e   a l k a l i   metal  s i l i c a t e s   such  as  sodium  s i l i c a t e ,   b u t  

exc ludes   a d d i t i v e s   such  as  carboxymethyl   c e l l u l o s e ,   or  p o l y v i n y l  

p y r r o l i d o n e   whose  f u n c t i o n   is  p r i m a r i l y   t h a t   of  soil   suspend ing   o r  

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



" E l e c t r o l y t e "   is  used  he r e in   to  denote   those   i on i c   compounds 

which  have  a  s o l u b i l i t y   in  water   at  0°C,  e x p r e s s e d   as  wt%  o f  

anhyd rous   compounds,  of  at   l e a s t   5,  which  d i s s o c i a t e   at   l e a s t  

p a r t i a l l y   in  aqueous  s o l u t i o n   to  p rov ide   ions ,   and  which  at  t h e  

c o n c e n t r a t i o n s   p r e s e n t   tend  to  lower  the  t o t a l   s o l u b i l i t y   ( i n c l u d i n g  

m i c e l l a r   c o n c e n t r a t i o n )   of  s u r f a c t a n t s   in  such  s o l u t i o n s   by  a  " s a l t i n g  

out"  e f f e c t .   I t   i n c l u d e s   wate r   s o l u b l e   d i s s o c i a b l e ,   i n o r g a n i c   s a l t s  

such  as ,   f o r  e x a m p l e ,   a l k a l i   metal  or ammonium  c h l o r i d e s ,   n i t r a t e s ,  

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

a l s o   c e r t a i n   wa t e r   s o l u b l e   o rgan i c   s a l t s   which  d e s o l u b i l i s e   or  " s a l t  

out"   s u r f a c t a n t s .   I t   does  not  i n c l u d e   s a l t s   of  c a t i o n s   which  fo rm 

w a t e r   i n s o l u b l e   p r e c i p i t a t e s   with  the  s u r f a c t a n t s   p r e s e n t   or  which  a r e  

only  s p a r i n g l y   s o l u b l e   in  the  c o m p o s i t i o n ,   such  as  c a l c ium  c h l o r i d e   o r  

sodium  s u l p h a t e .  

R e f e r e n c e s   h e r e i n   to  the  E l e c t r o l y t e   c o n t e n t   or  c o n c e n t r a t i o n  

r e f e r   to  the  t o t a l   d i s s o l v e d   E l e c t r o l y t e ,   i n c l u d i n g   any  d i s s o l v e d  

B u i l d e r ,   i f   such  B u i l d e r   is  a lso   an  E l e c t r o l y t e ,   but   e x c l u d e s   any 

s u s p e n d e d   s o l i d .  

"Hydro t rope"   deno te s   any  wa te r   s o l u b l e   compound  which  tends  t o  

i n c r e a s e   the  s o l u b i l i t y   of  s u r f a c t a n t s   in  aqueous  s o l u t i o n .   T y p i c a l  

H y d r o t r o p e s   i n c l u d e   urea   and  the  a l k a l i   metal  or  ammonium  s a l t s   of  t h e  

lower   a lkyl   benzene  s u l p h o n i c   ac ids   such  as  sodium  t o l u e n e   s u l p h o n a t e  

and  sodium  xy lene   s u l p h o n a t e .  

Whether  a  p a r t i c u l a r  c o m p o u n d  i s   an  E l e c t r o l y t e   o r  a   H y d r o t r o p e  

may  sometimes  depend  on  the  Ac t ive   I n g r e d i e n t s   p r e s e n t .   Sodium 

c h l o r i d e   is  normal ly   c o n s i d e r e d   a  t y p i c a l   E l e c t r o l y t e ,   but   in  r e l a t i o n  

to  s u l t a i n e s ;   i t   behaves   as  a  Hydro t rope .   " E l e c t r o l y t e "   and  

" H y d r o t r o p e " ,   as  used  h e r e i n ,   must  t h e r e f o r e   be  c o n s t r u e d   in  t h e  

c o n t e x t   of  the  p a r t i c u l a r   Act ive   I n g r e d i e n t s .  

As  used  h e r e i n   "Soap"  means  an  at  l e a s t   s p a r i n g l y   wa te r   s o l u b l e  

s a l t   of  a  n a t u r a l   or  s y n t h e t i c   a l i p h a t i c   m o n o c a r b o x y l i c   ac id ,   which  

s a l t   has  s u r f a c t a n t   p r o p e r t i e s .   The  term  i n c l u d e s   sodium,  p o t a s s i u m ,  



l i t h i u m ,   ammonium  and  a l k a n o l a m i n e   s a l t s   of  Cg-22  n a t u r a l   and 

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

r i c i n o l e i c ,   behenic   and  dodecanoic   a c id s ,   r e s i n   ac ids   and  b r a n c h e d  

chain  monocarboxy l i c   a c i d s .  

The  "Usual  Minor  I n g r e d i e n t s "   i n c l u d e s   t hose   i n g r e d i e n t s   o t h e r  

than  Water,  Act ive   I n g r e d i e n t s ,   B u i l d e r s   and  E l e c t r o l y t e s   which  may  b e  

i nc luded   in  laundry  d e t e r g e n t   c o m p o s i t i o n s ,   t y p i c a l l y   in  p r o p o r t i o n s  

up  to  5%,  and  which  are  c o m p a t i b l e   in  the  r e l e v a n t   Fo rmula t i on   with  a  

Pou rab l e ,   c h e m i c a l l y   s t a b l e   n o n - s e d i m e n t i n g   c o m p o s i t i o n .   The  t e r m  

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

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

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

i n h i b i t o r s ,   humec tan t s ,   enzymes  and  t h e i r   s t a b i l i z e r s ,   b l e a c h  

.  a c t i v a t o r s ,   and  the  l i k e .   As  used  he r e in   " F u n c t i o n a l   I n g r e d i e n t s "  

means  i n g r e d i e n t s   which  are  r e q u i r e d  t o   p r o v i d e   a  b e n e f i c i a l   e f f e c t   i n  

the  wash  l i q u o r   and  i n c l u d e s   i n g r e d i e n t s  w h i c h   c o n t r i b u t e   to  t h e  

washing  e f f e c t i v e n e s s   of  the  c o m p o s i t i o n   e . g .   s u r f a c t a n t s ,   B u i l d e r s ,  

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

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

exc ludes   wa te r ,   s o l v e n t s ,   dyes,   perfume,   H y d r o t r o p e s ,   sodium  c h l o r i d e ,  

sodium  s u l p h a t e ,   s o l u b i l i s e r s   and  s t a b i l i s e r s   whose  sole   f unc t i on   i s  

to  impar t   s t a b i l i t y ,   f l u i d i t y   or  o the r   d e s i r a b l e   c h a r a c t e r i s t i c s   to  a  

c o n c e n t r a t e d   f o r m u l a t i o n .   "Pay load" ,   means  the  p e r c e n t a g e   o f  

F u n c t i o n a l   I n g r e d i e n t s   based  on  the  t o t a l   we igh t   of  the  c o m p o s i t i o n .  
"Active  I n g r e d i e n t s " ,   means  s u r f a c e   a c t i v e   m a t e r i a l s .  

All  r e f e r e n c e s   he re in   to  " C e n t r i f u g i n g " ,   u n l e s s   s t a t e d   to  t h e  

c o n t r a r y ,   are  to  be  c o n s t r u e d   as  r e f e r r i n g   to  c e n t r i f u g a t i o n   at  25°C 

for   17  hours  at  800  t imes  normal  g r a v i t a t i o n a l   f o r c e ;  

All  r e f e r e n c e s   to  "High  G  C e n t r i f u g i n g "   mean  c e n t r i f u g a t i o n   a t  

20,OOOG  at  25°C.  Except   where  s t a t e d   to  the  c o n t r a r y ,   High  G 

C e n t r i f u g i n g   was  c a r r i e d   out  for   5  m i n u t e s .  



The  e x p r e s s i o n   " S e p a r a b l e   Phase"  is  used  h e r e i n   to  d e n o t e  

components ,   or  m i x t u r e s   of  components   of  a  p o u r a b l e   d e t e r g e n t  

c o m p o s i t i o n ,   which  are  each  s e p a r a b l e   from  the  c o m p o s i t i o n   to  form  a  

d i s t i n c t   l a y e r   upon  C e n t r i f u g i n g .   Unless  the  c o n t e x t   r e q u i r e s  

o t h e r w i s e   a l l   r e f e r e n c e s   to  the  c o m p o s i t i o n   of  S e p a r a b l e   Phases  a r e  

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

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

u n c e n t r i f u g e d   c o m p o s i t i o n .   A  s i n g l e   S e p a r a b l e   Phase  may  comprise   two 

or  more  t h e r m o d y n a m i c a l l y   d i s t i n c t   phases ,   which  are  not  s e p a r a b l e  

from  each  o t h e r   on  C e n t r i f u g i n g   as  in,   for   example,   a  s t a b l e   e m u l s i o n  

or  f l o c .  

"D i spe r sed"   is  used  h e r e i n   to  d e s c r i b e   a  phase  which  i s  

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

l e a s t   one  o t h e r   phase .   " C o - c o n t i n u o u s "   d e s c r i b e s   two  or  more  

i n t e r p e n e t r a t i n g   phases   each  of  which  ex tends   c o n t i n u o u s l y   or  as  a  

c o n t i n u o u s   network  th rough   a  common  volume,  or  e l s e   is  formed  o f  

d i s c r e e t   or  D i s p e r s e d   e l e m e n t s   which  i n t e r a c t   to  form  a  c o n t i n u o u s  

m a t r i x   t end ing   to  m a i n t a i n   the  p o s i t i o n  o f   each  e l emen t   in  r e l a t i o n   t o  

the  ma t r ix   when  the  sys tem  is  at   r e s t .   " I n t e r s p e r s e d "   d e s c r i b e s   two  o r  

more  phases  which  a re   e i t h e r   C o - c o n t i n u o u s   or  of  which  one  or  more  i s  

D i s p e r s e d   in  the  o t h e r   or  o t h e r s .  

R e f e r e n c e s   to  " S o l i d   Phases"   are   to  s u b s t a n c e s   a c t u a l l y  

p r e s e n t   in  the  c o m p o s i t i o n   in  the  s o l i d   s t a t e   a t   ambient   t e m p e r a t u r e ,  

and  i n c l u d i n g   any  w a t e r   of  c r y s t a l l i z a t i o n   or  h y d r a t i o n   un les s   t h e  

c o n t e x t   r e q u i r e s   o t h e r w i s e .   R e f e r e n c e s   to  s o l i d s   i n c l u d e   r e f e r e n c e s  

to  m i c r o c r y s t a l l i n e   and  c r y p t o c r y s t a l l i n e   s o l i d s ,   i . e .   s o l i d s   whose  

c r y s t a l s   are  not  d i r e c t l y   o b s e r v e d   by  o p t i c a l   mic roscopy   but  whose 

p r e s e n c e   can  only  be  i n f e r r e d .   A  " S o l i d   Layer"  is  a  s o l i d ,   pas ty   o r  

n o n - p o u r a b l e   g e l a t i n o u s   l a y e r   formed  on  C e n t r i f u g i n g .  

"Total  Water"  r e f e r s   to  wate r   p r e s e n t   as  l i q u i d   wa te r   in  a  

p r e d o m i n a n t l y   aqueous  phase ,   t o g e t h e r   with  any  o t h e r   water   in  t h e  

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

d i s s o l v e d   or  o t h e r w i s e   p r e s e n t   in  any  p r e d o m i n a n t l y   non-aqueous   p h a s e .  



"Dry  Weight"  r e f e r s   to  r e s i d u a l   we igh t   a f t e r   drying  to  c o n s t a n t   w e i g h t  

at  1400C. 

The  term  " F o r m u l a t i o n "   is  used  to  d e s c r i b e   the  combina t i on   o f  

i n g r e d i e n t s   which  make  up  the  Dry  Weight  of  a  c o m p o s i t i o n .   Thus  t h e  

same  F o r m u l a t i o n   may  be  e x e m p l i f i e d   by  a  number  of  c o m p o s i t i o n s ,  

d i f f e r i n g   in  t h e i r   P e r c e n t a g e   Dry  W e i g h t .  

" S t a b l e "   means  t h a t   no  l a y e r   c o n t a i n i n g   more  than  2%  of  t h e  

t o t a l   volume  s e p a r a t e s   from  the  bulk  of  the  compos i t ion   w i t h i n   3 

months  at   room  t e m p e r a t u r e   under  normal  g r a v i t y .  

The  "Shear  Tes t"   means  a  t e s t   in  which  a  sample  is  p a s s e d  

through  a  s t r a i g h t   40mm  tube  having  an  i n t e r n a l   r ad ius   of  0.25mm  u n d e r  

a   p r e s s u r e   of  500  p . s . i . g .   The  Shear   Tes t   was  c a r r i e d   out  in  the  c a s e  

of  all  measurements   d e s c r i b e d   h e r e i n ,   by  sucking   a  sample  i n to   a  500ml 

p r e s s u r e   vesse l   through  a  broad  a p e r t u r e   tube ,   r e p l a c i n g   the  b r o a d  

a p e r t u r e   tube  by  the  0.25mm  r a d i u s   tube  and  a p p l y i n g   a  n i t r o g e n  

p r e s s u r e   of  500  p . s . i . g .   in  the  p r e s s u r e   vesse l   un t i l   the  l a t t e r   was 

empty.  The  0.25mm  tube  was  then  r e p l a c e d   by  the  broad  a p e r t u r e   t u b e  

so  t h a t   the  cyc le   could  be  r e p e a t e d .   T y p i c a l l y ,   the  above  me thod  

g e n e r a t e s   a  shear   r a t e   of  a p p r o x i m a t e l y   127,000  s e c - 1 .  

"Shear  S t a b l e "   means  S t a b l e   a f t e r   3  passes   through  the  S h e a r  

Tes t ,   "Shear  Uns t ab le"   means  n o n - S t a b l e   a f t e r   exposure   to  3  or  l e s s  

passes   through  the  Shear   Tes t ,   or  to  a  lower  shear   r a t e .  

"Non-Shear  S e n s i t i v e "   means  not  undergo ing   loss   of  s t a b i l i t y   o r  

s u b s t a n t i a l   i n c r e a s e   in  V i s c o s i t y   a f t e r   exposure   to  moderate   s h e a r .  

Shear  S e n s i t i v i t y   was  de t e rmined   us ing  a  Cont raves   "Rheomat  30"  

v i s c o m e t e r ,   cone  and  p l a t e   measur ing   system  2,  at  25°C,  i n c r e a s i n g  
the  shear   l i n e a r l y   from  0  to  280  sec-1  over  1  minute  ( the  "upsweep" )  

and  immedia te ly   d e c r e a s i n g   i t   l i n e a r l y   to  0  sec-1  over  1  minute  ( t h e  

"downsweep").  A  compos i t ion   is  ad judged  Non-Shear  S e n s i t i v e   if   i t   i s  

S tab le   a f t e r   the  cycle  and  if   the  V i s c o s i t y   at  150  sec-1  on  t h e  

downsweep  is  not  more  than  10%  g r e a t e r   than  on  the  upsweep.  



T e m p e r a t u r e   S t a b l e "   means  t h a t   no  l a y e r   c o n t a i n i n g   more  than  5% 

of  the  volume  s e p a r a t e s   from  the  bulk  of  the  compos i t i on   w i t h i n   24 

hours  of  being  h e a t e d   by  immersing  a 20  g.  sample  in  a  water   b a t h  

m a i n t a i n e d   a t   90°C  fo r   110  minu te s ,   f o l l o w e d   by  immediate  i m m e r s i o n  

in  a  water   bath  m a i n t a i n e d   a t   100°C  for   10  m i n u t e s .  

R e f e r e n c e s   h e r e i n   to  the  "pH"  of  d e t e r g e n t   c o m p o s i t i o n s ,   are  t o  

the  pH  as  measured   by  a  Pye  Unicam  401  combined  g l a s s / c a l o m e l  

e l e c t r o d e .  

" C o n d u c t i v i t y "   r e f e r s   to  s p e c i f i c   conduc t ance   measured  at  250C 

at   a  f r e q u e n c y   of  50  KHertz.   The  r e s u l t s   quoted   were  measured  on  a 

CDM3  "RADIOMETER"  c o n d u c t i v i t y   b r idge   us ing  a  CDC314  flow  and  p i p e t t e  

c e l l .  

The  " F i r s t   C o n d u c t i v i t y   Minimum"  r e f e r s   to  the  graph  o f  

C o n d u c t i v i t y   a g a i n s t   i n c r e a s i n g   d i s s o l v e d   E l e c t r o l y t e   c o n c e n t r a t i o n   i n  

a  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   c o n t a i n i n g   a  f i x e d   p r o p o r t i o n   of  A c t i v e  

I n g r e d i e n t s   to  w a t e r ,   where in   the  C o n d u c t i v i t y ,   u s u a l l y   h a v i n g  

i n i t i a l l y   r i s e n   to  a  maximum  va lue ,   d e c l i n e s   to  a  minimum  value  a n d  

then  r i s e s   a g a i n .   The  term  s i g n i f i e s   the  c o n c e n t r a t i o n   of  E l e c t r o l y t e  

c o r r e s p o n d i n g   to  t h i s   minimum  va lue ,   or  the  l owes t   c o n c e n t r a t i o n   o f  

d i s s o l v e d   E l e c t r o l y t e   c o r r e s p o n d i n g   to  one  of  a  p l u r a l i t y   of  s u c h  

min ima .  

All  p e r c e n t a g e s ,   u n l e s s   o t h e r w i s e   s t a t e d ,   are  by  weigh t ,   b a s e d  

u p o n   the  t o t a l   w e i g h t   of  the  c o m p o s i t i o n .  

All  r e f e r e n c e s   h e r e i n   to  " V i s c o s i t y "   excep t   where  o t h e r w i s e  

s t a t e d   are  to  the  v i s c o s i t y   as  measured  on  a  cup  and  bob  v i s c o m e t e r   a t  

250C  a f t e r   two  minu te s   running   us ing  a  20  mm  i n t e r n a l   d i ame te r   f l a t  

bot tomed  cup,  92  mm  long,   and  a  13.7  mm  d i a m e t e r   bob,  44  mm  long,   w i t h  

conica l   ends  having  a  45°  h o r i z o n t a l   ang l e ,   and  4mm  d iamete r   s p i n d l e .  

The  t ip   of  the  bob  was  23mm  from  the  base  of  the  cup.  This  c o r r e s p o n d s  

to  Con t raves   "Rheomat  30"  v i s c o m e t e r   using  measur ing   system  C. 



" P o u r a b l e " ,   as  used  h e r e i n ,   means  having  a  V i s c o s i t y   of  l e s s  

than  2  Pascal   seconds  at  a  shear   r a t e   of  136  s e c - 1 .  

" V i s c o s i t y   Drop"  means  the  d i f f e r e n c e   between  the  V i s c o s i t y   of  a 

shea r   t h i n n i n g   c o m p o s i t i o n   measured  at  21  sec - I   and  the  V i s c o s i t y  

measured  at  136  s e c - 1 .  

"Yield  P o i n t s "   whenever   r e f e r r e d   to  h e r e i n   are  as  measured  on  an  

RML  S e r i e s   II  Deer  Rheometer   at  250C,  us ing  p a r t   No.  MG7101. 

"Li"  phase  denotes   a  c l e a r ,   f l u i d ,   o p t i c a l l y   i s o t r o p i c ,  

m i c e l l a r   s o l u t i o n   of  s u r f a c t a n t   in  wa te r ,   which  occurs   a t  

c o n c e n t r a t i o n s   above  the  c r i t i c a l   m i c e l l a r   c o n c e n t r a t i o n ,   and  w h e r e i n  

the  s u r f a c t a n t   mo lecu les   are  b e l i e v e d   to  a g g r e g a t e   to  form  s p h e r i c a l ,  

o b l a t e   ( d i s c )   or  p r o l a t e   (rod)  m i c e l l e s .  

"B i l aye r "   i n c l u d e s   a  l a y e r   of  s u r f a c t a n t   a p p r o x i m a t e l y   two 

molecu les   t h i c k ,   which  is  formed  from  two  a d j a c e n t   p a r a l l e l   l a y e r s ,  

each  compr i s ing   s u r f a c t a n t   molecu les   which  are  d i sposed   such  t h a t   t h e  

hydrophobic   p o r t i o n s   of  the  molecu les   are  l o c a t e d   in  the  i n t e r i o r   o f  

the  B i l a y e r   and  the  h y d r o p h i l i c   p o r t i o n s   are  l o c a t e d   on  i t s   o u t e r  

s u r f a c e s .   " B i l a y e r "   is  a l so   used  he r e in   to  i n c l u d e   i n t e r d i g i t e d  

l a y e r s ,   which  are  l e s s   than  two  molecu les   t h i c k .   An  i n t e r d i g i t e d  

l a y e r   may  be  r e g a r d e d   as  a  B i l a y e r   in  which  the  two  l aye r s   have  

i n t e r p e n e t r a t e d   a l l o w i n g   at   l e a s t   some  degree   of  over lap   between  t h e  

hydrophobic   p o r t i o n s   of  the  molecu les   of  the  two  l a y e r s .  

" S p h e r u l i t e "   means  a  s p h e r i c a l   or  s p h e r o i d a l   body  h a v i n g  

d imens ions ,   of  from  0.1  to  50  microns .   S p h e r u l i t e s   may  sometimes  b e  

d i s t o r t e d   into  p r o l a t e ,   o b l a t e ,   pear   or  dumbell  shapes .   " V e s i c l e "  

means  a  S p h e r u l i t e   c o n t a i n i n g   a  l i q u i d   phase  bounded  by  a  B i l a y e r .  

"Mul t ip l e   Ves i c l e "   means  a  V e s i c l e   which  c o n t a i n s   one  or  more  s m a l l e r  

V e s i c l e s .  

"Lamel lar   Phase"  means  a  hyd ra t ed   s o l i d ,   or  l i q u i d   c r y s t a l   p h a s e  
in  which  a  p l u r a l i t y   of  B i l a y e r s   are  a r r anged   in  a  s u b s t a n t i a l l y  



p a r a l l e l   a r r a y ,   s e p a r a t e d   Dy  l aye r s   or  wate r   or  an  aqueous  s o l u t i o n ,  

and  hav ing   a  s u f f i c i e n t l y   r e g u l a r   l a t t i c e   spac ing   of  from  25  to  70  A 

to  be  r e a d i l y   d e t e c t a b l e   by  n e u t r o n   d i f f r a c t i o n   when  p r e s e n t   as  a  

s u b s t a n t i a l   p r o p o r t i o n   of  a  c o m p o s i t i o n .   As  used  he re in   the  e x p r e s s i o n  

e x c l u d e s   c o n c e n t r i c   M u l t i p l e   V e s i c l e s .  

"G"  phase   r e f e r s   to  a  l i q u i d   c r y s t a l   Lame l l a r   Phase ,   of  the  t y p e  

a lso   known  in  the  l i t e r a t u r e   as  "nea t"   phase  or  " l a m e l l a r "   phase.   T h e  

"G"  phase   fo r   any  g iven  s u r f a c t a n t   or  s u r f a c t a n t   mix tu re   n o r m a l l y  

e x i s t s   in  a  narrow  range  of  c o n c e n t r a t i o n s .   Pure  "G"  phases   c a n  

normal ly   be  i d e n t i f i e d   by  e x a m i n a t i o n   of  a  sample  under  a  p o l a r i s i n g  

m i c r o s c o p e ,   between  c r o s s e d   p o l a r i s e r s .   C h a r a c t e r i s t i c   t e x t u r e s   a r e  

obse rved   in  a c c o r d a n c e   with  the  c l a s s i c   paper  by  Rosevea r ,   JAOCS  V o l .  

31  P628  (1954)  or  in  J.   C o l l o i d   and  I n t e r f a c i a l   S c i e n c e ,   Vol.  30  No. 

4,  P.500  ( 1 9 6 9 ) .  

" S p h e r i c a l   G  Phase"  means  M u l t i p l e   V e s i c l e s   formed  f r o m  

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

aqueous  phase   wi th   a  "G"  phase  s p a c i n g .   T y p i c a l l y   c o n v e n t i o n a l   G 

phases   may  c o n t a i n   a  minor  p r o p o r t i o n   of  S p h e r i c a l   G  P h a s e .  

"Lye"  means  an  aqueous  l i q u i d   phase  c o n t a i n i n g   E l e c t r o l y t e ,  

which  phase  s e p a r a t e s   from,  or  is   I n t e r s p e r s e d   wi th ,   a  second  l i q u i d  

phase  c o n t a i n i n g   more  Ac t ive   I n g r e d i e n t   and  l e s s   E l e c t r o l y t e   than  t h e  

Lye  p h a s e .  

" L a m e l l a r   Compos i t ion"   means  a  c o m p o s i t i o n   in  which  a  major  p a r t  

of  t he   s u r f a c t a n t   is  p r e s e n t   as  a  L a m e l l a r   Phase,   or   in  which  a  

L a m e l l a r   Phase  is   the  p r i n c i p a l   f a c t o r   i n h i b i t i n g   s e d i m e n t a t i o n .  

" S p h e r u l i t i c   Compos i t i on"   means  a  c o m p o s i t i o n   in  which  a  major  p a r t   o f  

the  s u r f a c t a n t   is  p r e s e n t   as  S p h e r u l i t e s ,   or  which  is  p r i n c i p a l l y  

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



TECHNICAL  BACKGROUND 

Liquid   d e t e r g e n t s   have  h i t h e r t o   been  used  mainly  for  l i g h t   d u t y  

a p p l i c a t i o n s   such  as  dish  washing.   The  market   for   heavy  d u t y  

d e t e r g e n t s ,   e . g .   l aundry   d e t e r g e n t s ,   has  been  dominated  by  powde r s ,  

due  to  the  d i f f i c u l t y   of  g e t t i n g   an  e f f e c t i v e   amount  of  s u r f a c t a n t   a n d  

in  p a r t i c u l a r   of  B u i l d e r   i n to   a  s t a b l e   l i q u i d   f o r m u l a t i o n .   Such 

l i q u i d s   should   in  t heo ry   be  cheaper   than  powder  d e t e r g e n t s   s ince   t h e y  

would  avoid  the  need  to  dry  and  would  in  many  i n s t a n c e s   r e p l a c e   t h e  

s u l p h a t e   f i l l e r   c o n v e n t i o n a l l y   used  in  powder  d e t e r g e n t s   with  w a t e r .  

They  a lso   o f f e r   the  p o s s i b i l i t i e s   of  g r e a t e r   conven i ence   and  more 

r a p i d   d i s s o l u t i o n   in  wash  wate r   than  powder.  At tempts   to  p r o v i d e  

s o l u t i o n s   of  the  F u n c t i o n a l   I n g r e d i e n t s   have  been  r e l a t i v e l y  

u n s u c c e s s f u l   c o m m e r c i a l l y .   One  reason  for   t h i s   lack  of  success   h a s  

been  t h a t   the  most  commonly  used  and  cos t   e f f e c t i v e   B u i l d e r s   e . g .  

sodium  t r i p o l y p h o s p h a t e   are  i n s u f f i c i e n t l y   s o l u b l e   in  aqueous  

c o m p o s i t i o n s .   Moreover  due  to  s a l t i n g   out  e f f e c t s ,   i n c r e a s i n g   t h e  

amount  of  d i s s o l v e d   B u i l d e r   tends   to  lower  the  amount  of  s u r f a c t a n t  

t h a t   can  be  d i s s o l v e d   and  v ice   ve r s a .   P o t a s s i u m   p y r o p h o s p h a t e  

B u i l d e r s ,   t o g e t h e r   with  amine  s a l t s   of  the  Ac t ive   I n g r e d i e n t s ,   w h i c h  

are  more  s o l u b l e ,   have  been  t r i e d   as  a l t e r n a t i v e s   to  the  sodium  s a l t s  

b u t  h a v e   not  been  found  c o s t   e f f e c t i v e .  

U n b u i l t   l i q u i d   d e t e r g e n t s   c o n t a i n i n g   high  l e v e l s   of  s u r f a c t a n t  

have  been  marketed   for   l aundry   use,  but  are  u n s u i t a b l e   for  hard  w a t e r  

a reas   and  have  en joyed   only  l i m i t e d   s u c c e s s ,   mainly  con f ined   t o  

markets   where  the  use  of  e f f e c t i v e   b u i l d e r s   is  s u b j e c t   to  l e g a l  

c o n s t r a i n t s ,   and  the  c o m p e t i t i o n   from  powders  is  c o r r e s p o n d i n g l y   l e s s  

s e v e r e .  

A  d i f f e r e n t   approach  is  to  a t t e m p t   to  suspend  the  excess   B u i l d e r  

as  a  s o l i d  i n   a  l i q u i d   m i c e l l a r   s o l u t i o n ,   or  emuls ion ,   of  s u r f a c t a n t .  

The  problem  however  has  been  to  s t a b i l i s e   the  system  to  ma in t a in   t h e  

B u i l d e r   in  su spens ion   and  p r e v e n t   s e d i m e n t a t i o n .   The  l i t e r a t u r e   h a s  

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

the  use  of  expens ive   p o t a s s i u m   s a l t s   in  p lace   of  cheaper   sodium  s a l t s  



and  of  s o l u b i l i s e r s   such  as  H y d r o t r o p e s ,   d i s p e r s a n t s   or  s o l v e n t s ,   a l l  

of  which  have  p r e v e n t e d   r e a l i s a t i o n   of  the  p o t e n t i a l   c o s t   sav ing .   Even 

with  such  e x t r a n e o u s   a d d i t i v e s   i t   was  c o n s i d e r e d   n e c e s s a r y   to  u s e  

r e l a t i v e l y   low  c o n c e n t r a t i o n s   of  s o l i d   B u i l d e r ,   g iv ing   l i m i t e d   w a s h i n g  

e f f e c t i v e n e s s .   This   approach  has  been  c o n d i t i o n e d   by  c e r t a i n  

a s s u m p t i o n s :   t h a t   the  Ac t ive   I n g r e d i e n t   shou ld   as  f a r   as  p o s s i b l e   be  

in  s o l u t i o n ;   t h a t   the  amount  of  Ac t ive   I n g r e d i e n t   shou ld   be  r e l a t i v e l y  

high;   t h a t   the  amount  of  suspended  s o l i d   should   be  minimised   to  a v o i d  

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

s p e c i a l   t h i c k e n e r s   or  s t a b i l l s e r s   were  e s s e n t i a l   to  p r e v e n t  

s e d i m e n t a t i o n ;   and  t h a t   E l e c t r o l y t e s   which  would  d e s o l u b i l i s e   t h e  

s u r f a c t a n t   be  o m i t t e d   or  kept   at   very  low  l e v e l s .  

A  major   f e a t u r e   of  the  a r t   h i t h e r t o   has  been  i t s   e m p y r i c a l  

n a t u r e .   No  a c c e p t a b l e   genera l   t heo ry   has  been  p roposed   to  a c c o u n t  

fo r   the  s t a b i l i t y   of  some  c o m p o s i t i o n s   and  the  i n s t a b i l i t y   of  o t h e r s .  

There  is  thus   no  way  of  p r e d i c t i n g   which  c o m p o s i t i o n s   wi l l   be  s t a b l e ,  

and  no  genera l   p r o c e d u r e   for  d e s i g n i n g   a  novel  S t a b l e   l i q u i d  

d e t e r g e n t .   The  a r t   c o n t a i n s   no  g e n e r a l l y   a p p l i c a b l e   t e a c h i n g ,   a n d  

even  the  s p e c i f i c   examples  of  most  of  the  p r i o r   p a t e n t s   on  l i q u i d  

d e t e r g e n t s ,   p r o v i d e   c o m p o s i t i o n s   which  s e p a r a t e   w i t h i n   a  few  w e e k s .  

The  r e l a t i v e l y   few  e x c e p t i o n s   have  been  a p p a r e n t l y   d i s c o v e r e d   by 

chance  and  no  e x t r a p o l a t i o n   has  been  p o s s i b l e .  

P r o d u c t s   of  t h i s   type  have  been  i n t r o d u c e d   commerc ia l ly   i n  

Europe  and  A u s t r a l i a ,   but  have  s u f f e r e d   from  c e r t a i n   s e r i o u s  

drawbacks.   The  p r o d u c t s   have  been  r e l a t i v e l y   poor  washing  p e r f o r m e r s ,  

e i t h e r   due  to  low  B u i l d e r  :   Act ive   I n g r e d i e n t   we igh t   r a t i o ,   or  to  l o w  

a l k a l i n i t y .   They  have  a lso   shown  e v i d e n c e   of  u n d e s i r a b l e   s e n s i t i v i t y  

to  mechanica l   a n d / o r   thermal  s t r e s s ,   e .g .   on  s h e a r i n g   or  s t o r i n g   u n d e r  

extreme  c l i m a t i c   t e m p e r a t u r e   c o n d i t i o n s .   Thus  some  c o m p o s i t i o n s  

s e p a r a t e   on  s h e a r i n g ,   o the r s   become  e x c e s s i v e l y   v i s c o u s .   Most  s e p a r a t e  

a f t e r   s t o r a g e   a t   e i t h e r   0  or  400C.  However  the  a r t   has  not  t a u g h t  

how  to  overcome  the  f o r e g o i n g   s h o r t c o m i n g s .  



In  a d d i t i o n   to  the  c o m p o s i t i o n s   which  have  been  d e v e l o p e d  

c o m m e r c i a l l y ,   many  c o m p o s i t i o n s   have  been  proposed  in  the  l i t e r a t u r e  

which  are  not  s u i t a b l e   for   commercial   e x p l o i t a t i o n   in  p r a c t i c e .  

T y p i c a l l y   such  c o m p o s i t i o n s   are  u n s t a b l e ,   or  i n s u f f i c i e n t l y   s t a b l e   t o  

w i t h s t a n d   normal  s t o r a g e   w i t h o u t   undergoing   s e d i m e n t a t i o n ,   or  e l se   a r e  

too  e x p e n s i v e   to  manufac tu re   in  r e l a t i o n   to  t h e i r   w a s h i n g  

e f f e c t i v e n e s s ,   to  be  c o n s i d e r e d   for  commercial  d e v e l o p m e n t .  

There  has  r e c e n t l y   been  proposed  a  se t   of  c o m p o s i t i o n s  i n   which  

the  Ac t ive   I n g r e d i e n t s   form  a  network  of  a  Lamel l a r   Phase ,   s e p a r a b l e  

from  the  aqueous  phase  by  C e n t r i f u g i n g ,   which  p r o v i d e s   a  gel  s t r u c t u r e  

capab le   of  s u p p o r t i n g   suspended   p a r t i c l e s   of  s o l i d   B u i l d e r .   The  gel  

s t r u c t u r e   is  ob t a ined   by  a d d i t i o n   of  s u f f i c i e n t   E l e c t r o l y t e   to  s a l t  

out  the  Ac t ive   I n g r e d i e n t ,   so  as  to  form  an  aqueous  Lye  phase  and  a 

S e p a r a b l e   Lamel l a r   Phase ,   and  by  m a i n t a i n i n g   the  s o l i d s   c o n t e n t   above  

a  t h r e s h o l d   for   s t a b i l i t y   and  below  a  c e i l i n g   for  P o u r a b i l i t y .   The 

amount  of  E l e c t r o l y t e   r e q u i r e d   depends  upon  the  h y d r o p h i l i c i t y   and 

m e l t i n g   p o i n t   of  the  s u r f a c t a n t ,   and  whether   any  s o l u b i l i s i n g  

a d d i t i v e s   such  as  H y d r o t r o p e s   or  s o l v e n t s   a r e  p r e s e n t .   The  a f o r e s a i d  

gel  c o m p o s i t i o n s   tend  to  be  h i g h e r   in  Payload  and  in  the  r a t i o   o f  

B u i l d e r / A c t i v e   I n g r e d i e n t ,   and  to  be  more  cos t   e f f e c t i v e   than  known 

commercial   l i q u i d   c o m p o s i t i o n s .   Indeed,   the  bes t   of  the  a f o r e s a i d  

Lamel l a r   gel  c o m p o s i t i o n s   are  more  cos t   e f f e c t i v e   so i l   removing  a g e n t s  

than  the  bes t   l aundry   p o w d e r s .  

However,  the  L a m e l l a r   Compos i t i ons   d i s c l o s e d   h i t h e r t o   e x h i b i t   a 

m o b i l i t y   which  is  lower  than  is  d e s i r a b l e   for  some  p u r p o s e s .  

INTRODUCTION  TO  THE  INVENTION 

We  have  now  d i s c o v e r e d   a  novel  group  of  c o m p o s i t i o n s   c o m p r i s i n g  

E l e c t r o l y t e ,   Act ive   I n g r e d i e n t s   and  water  which  are  capab le   o f  

suspend ing   s o l i d s ,   such  as  B u i l d e r s   to  form  S t ab l e   c o m p o s i t i o n s   which  

combine  improved  washing  pe r fo rmance   with  s a t i s f a c t o r y   m o b i l i t y .   We 

b e l i e v e   t h a t   our  novel  c o m p o s i t i o n s   owe  t h e i r   s t a b i l i t y   to  a 

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



genera l   method  of  p r e p a r i n g   s t a b l e ,   mobi le   c o m p o s i t i o n s   wi th   s u p e r i o r  

washing  p e r f o r m a n c e   from  a  wide  range  of  d i f f e r e n t   Ac t ive   I n g r e d i e n t s .  

P r e f e r r e d   embodiments  of  our  i n v e n t i o n   e x h i b i t   at  l e a s t   some  of  t h e  

f o l l o w i n g   a d v a n t a g e s   compared  with  p r o d u c t s   marketed   h i t h e r t o :   H igh  

Pay load ;   high  B u i l d e r   to  s u r f a c t a n t   r a t i o ;   improved  s t a b i l i t y ;   l o w e r  

c o s t   due  to  use  of  cheaper   i n g r e d i e n t s   and  ease  of  p r o d u c t i o n ;   h i g h  

m o b i l i t y ;   improved  washing  p e r f o r m a n c e ;   high  pH  a n d / o r   a l k a l i n i t y ;  

good  s t a b i l i t y   a t   high  and /o r   low  s t o r a g e   t e m p e r a t u r e ;   a n d  

s a t i s f a c t o r y   b e h a v i o u r   on  s h e a r i n g .  

We  have  d i s c o v e r e d   t h a t   when  Act ive   I n g r e d i e n t s ,   d i s s o l v e d  

E l e c t r o l y t e   and  wate r   are  p r e s e n t   in  c e r t a i n   p r o p o r t i o n s ,   which  depend  

upon  the  p a r t i c u l a r   Act ive  I n g r e d i e n t s   and  E l e c t r o l y t e s   which  a r e  

s e l e c t e d ,   a  S t a b l e   S p h e r u l i t i c   Compos i t ion   is  o b t a i n e d   which  i s  

.  c a p a b l e   of  s u s p e n d i n g   s o l i d   p a r t i c l e s ,   such  as  B u i l d e r .   We  have  

d i s c o v e r e d   how  to  ob t a in   such  c o m p o s i t i o n s   and  to  i d e n t i f y   them  b y  a  

v a r i e t y   of  p h y s i c a l   c h a r a c t e r i s t i c s .   We  have  f u r t h e r   d i s c o v e r e d   how 

to  o p t i m i s e   the  p r o p o r t i o n s   of  Ac t ive   I n g r e d i e n t s   and  E l e c t r o l y t e   t o  

o b t a i n   c o m p o s i t i o n s   t h a t   are   s t a b l e   to  shea r   s t r e s s   and  to  t h e  

v a r i a t i o n s   in  t e m p e r a t u r e   l i k e l y   to  be  e n c o u n t e r e d   in  s t o r a g e   in  a  

wide  v a r i e t y   of  c l i m a t e s   and  to  high  pH  or  a l k a l i n i t y ,   and  which  a r e  

h igh ly   m o b i l e .   Unl ike   the  c o m p o s i t i o n s   e x e m p l i f i e d   in  the  r e c e n t   p r i o r  

a r t   r e l a t i n g   to  Lamel la r   C o m p o s i t i o n s ,   our  novel  c o m p o s i t i o n s   a p p e a r  

to  be  s t a b i l i s e d   by  s u r f a c t a n t   p r e s e n t   in  a  s p h e r u l i t i c ,   r a t h e r   than  a  

L a m e l l a r   P h a s e .  

THE  PRIOR  ART 

The  p r i o r   a r t   on  l i q u i d   d e t e r g e n t s   is  ex t r eme ly   v o l u m i n o u s .  

However,  f o r   the  purpose  of  t h i s   i n v e n t i o n   the  numerous  r e f e r e n c e s   t o  

l i g h t   duty  l i q u i d s   and  to  u n b u i l t   or  b u i l t   c l e a r   l i q u i d   l a u n d r y  

d e t e r g e n t s   in  which  all  i n g r e d i e n t s   are  p r e s e n t   in  s o l u t i o n   may  b e  

d i s r e g a r d e d .   The  Bu i lde r   l eve l   is  s u b s t a n t i a l l y   l e s s   than  d e s i r a b l e .  



Recent   genera l   summaries  of  the  c u r r e n t   s t a t e   of  the  a r t   i n c l u d e  

JAOCS  (April   1981)  P356A -  "Heavy  Duty  Laundry  D e t e r g e n t s "   which  

i n c l u d e s   a  review  of  the  t y p i c a l   commerc ia l ly   a v a i l a b l e   l i q u i d  

f o r m u l a t i o n s ,   and  "Recent  Changes  in  Laundry  D e t e r g e n t s "   by  R u t k o w s k i ,  

p u b l i s h e d   in  1981  by  Marcel  Dekker  Inc.  in  the  S u r f a c t a n t   S c i e n c e  

S e r i e s .  

Three  p r i n c i p l e   avenues  of  approach  to  the  problem  o f  

f o r m u l a t i n g   f u l l y   b u i l t   l i q u i d   d e t e r g e n t s ,   have  been  to  emuls i fy   a 

s u r f a c t a n t   in  an  aqueous  s o l u t i o n   of  B u i l d e r ,   to  suspend  a  s o l i d  

B u i l d e r   in  an  aqueous  s o l u t i o n   or  emulsion  of  s u r f a c t a n t   and  t o  

suspend  s o l i d   b u i l d e r   in  a  gel  having  a  Lame l l a r   ma t r ix   of  s u r f a c t a n t .  

The  f i r s t   approach  is  e x e m p l i f i e d   by  U . S . P . 3 2 3 5 5 0 5 ,  

U .S .P .3346503 ,   U .S .P .3351557 ,   U .S .P .3509059 ,   U . S . P . 3 5 7 4 1 2 2 ,  

.U.S.P.3328309  and  Canadian  P a t e n t   917031.  In  each  of  these   p a t e n t s   an  

aqueous  s o l u t i o n   of  a  water   s o l u b l e   B u i l d e r   is  s u f f i c i e n t l y  

c o n c e n t r a t e d   to  s a l t   out  the  s u r f a c t a n t   ( u s u a l l y   a  l i q u i d   n o n - i o n i c  

type)  and  the  l a t t e r   is  d i s p e r s e d   in  the  aqueous  medium  as  c o l l o i d a l  

d r o p l e t s ,   with  the  aid  of  va r ious   e m u l s i f i e r s .   In  each  case  the  s y s t e m  

is  a  c l e a r   emul s ion ,   which  g e n e r a l l y ,   c o n t a i n s   r e l a t i v e l y   low  l e v e l s  

of  B u i l d e r ,   and  which  is  u n d e s i r a b l y   expens ive   due  to  the  cos t   o f  

using  s o l u b l e   B u i l d e r s .  

The  second  approach  is  e x e m p l i f i e d   by  G.B.  855893,  G .B .948617 ,  

G.B.943271,   G.B.  1468181,  G.B.  1506427,  G.B.2028365,   E . P . 3 8 1 0 1 ,  

A u s t r a l i a n   P .522983 ,   U.S.P.   4018720,  U . S . P . 3 2 3 2 8 7 8 ,   U.S .P .3075922  and  

U.S .P .2920045 .   The  compos i t i ons   d e s c r i b e d   in  t hese   p a t e n t s   are  e i t h e r  

not  s t a b l e   or  are  not  Tempera ture   S t ab l e   or  Shear   S t a b l e .   Commercial  

p roduc t s   c o r r e s p o n d i n g   to  examples  of  two  of  t hese   p a t e n t s   have  been  

marketed  r e c e n t l y   in  A u s t r a l i a   and  Europe.   In  p a r t i c u l a r   a  c o m p o s i t i o n  

c o r r e s p o n d i n g   to  A u s t r a l i a n   Pa t en t   No.  522983  has  en joyed  a  measure  o f  

commercial  s u c c e s s ,   but  has  been  Shear  S e n s i t i v e .  



The  t h i r d   approach  is  d e s c r i b e d   in  European  P a t e n t   S p e c i f i c a t i o n  

No.  0086 ,614 .   The  c o m p o s i t i o n s   d e s c r i b e d   e x h i b i t   a  m a t r i x   o f  

L a m e l l a r ,   s o l i d   or  l i q u i d   c r y s t a l   s u r f a c t a n t  .   Such  c o m p o s i t i o n s   may 

have  V i s c o s i t i e s   h i g h e r   than  are  d e s i r a b l e   for   c e r t a i n   u s e s .  

A  d i f f e r e n t   approach  is  to  suspend  s o l i d   B u i l d e r   in  an  a n h y d r o u s  

l i q u i d   n o n - i o n i c   s u r f a c t a n t   e . g .   BP  1600981.  Such  systems  are  c o s t l y ,  

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

u n s a t i s f a c t o r y   r i n s i n g   p r o p e r t i e s .   The  l eve l   of  B u i l d e r   a l though   h i g h  

in  r e l a t i o n   to  the  t o t a l   c o m p o s i t i o n   is  low  in  r e l a t i o n   to  the  A c t i v e  

I n g r e d i e n t s ,   and  the  c o s t   e f f e c t i v e n e s s   is  t h e r e f o r e   very  l ow.  

Severa l   p a t e n t s   d e s c r i b e   emuls ions   in  which  the  B u i l d e r   is  i n  

the  d i s p e r s e d   phase  of  an  emuls ion   r a t h e r   than  in  s u s p e n s i o n .  

.  U . S . P . 4 0 5 7 5 0 6   d e s c r i b e s   the  p r e p a r a t i o n   of  c l e a r   emuls ions   of  sod ium 

-  t r i p o l y p h o s p h a t e ,   and  U .S .P .4107067   d e s c r i b e s   i n v e r s e   emul s ions   i n  

which  an  aqueous  s o l u t i o n   of  B u i l d e r   is  d i s p e r s e d   i n  a   l i q u i d   c r y s t a l  

s u r f a c t a n t   s y s t e m .  

R e f e r e n c e   may  a l so   be  made  to  the  numerous  p a t e n t s   r e l a t i n g   t o  

hard  s u r f a c e   c l e a n e r s ,   in  which  an  a b r a s i v e   is  suspended  u s u a l l y   in  an  

aqueous  s o l u t i o n   of  s u r f a c t a n t ,   e . g .   G.B.2031455,   U . S . P . 3 2 8 1 3 6 7  

U . S . P . 3 8 1 3 3 4 9 ,   U .S .P .3956158   and  U .S .P .4302347 .   However,  the  low 

l e v e l s   of  s u r f a c t a n t ,   absence   of  B u i l d e r   and  p r e sence   of  h i g h  

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

being   of  any  a s s i s t a n c e   in  the  f o r m u l a t i n g   of  l aundry   d e t e r g e n t s .  

Other   p u b l i c a t i o n s   of  p o s s i b l e   i n t e r e s t   are:   A u s t r a l i a n   P a t e n t  

507431,  which  d e s c r i b e s   s u s p e n s i o n s   of  B u i l d e r   in  aqueous  s u r f a c t a n t ,  

s t a b i l i s e d   with  sodium  ca rboxymethy l   c e l l u l o s e   or  c lay  as  a  t h i c k e n i n g  

agen t .   However,  the  l e v e l s   of  F u n c t i o n a l   I n g r e d i e n t s ,   and  i n  

p a r t i c u l a r   of  B u i l d e r ,   in  the  f o r m u l a t i o n s   e x e m p l i f i e d ,   are  n o t  

s u f f i c i e n t   for   a  f u l l y   a c c e p t a b l e   commercial  p roduc t   and  s t a b i l i t y   i s  

i n a d e q u a t e   to  p rov ide   a  usefu l   s h e l f   l i f e .  



U.S.P.3039971  d e s c r i b e s   a  d e t e r g e n t   p a s t e   c o n t a i n i n g   the  B u i l d e r  

in  s o l u t i o n ;  

Fr.  P a t e n t   2283951  d e s c r i b e s   s u s p e n s i o n s   of  z e o l i t e   B u i l d e r s   i n  

non ion ic   s u r f a c t a n t   sys tems ;   the  c o m p o s i t i o n s   a re ,   however,  s t i f f  

pa s t e s   r a t h e r   than  Mobile  f l u i d s .  

U .S .P .3346504   and  U.S .P .3346873  d e s c r i b e   the  s o l u b i l i s i n g   o f  

s u l t a i n e s   with  H y d r o t r o p e s ,   which  are  r e f e r r e d   to  t h e r e i n   a s  

" e l e c t r o l y t e s " .  

A.C.S.  Symposium  s e r i e s   No.  194  " S i l i c a t e s  i n   D e t e r g e n t s "  

d e s c r i b e s   the  e f f e c t   of  s i l i c a t e s   on  l i q u i d   d e t e r g e n t s .  

I t   wi l l   be  u n d e r s t o o d   t h a t   each  of  the  f o r e g o i n g   p a t e n t  
r e f e r e n c e s   was  s e l e c t e d   from  the  very  e x t e n s i v e   p r i o r   a r t ,   and  

r e l e v a n t   a s p e c t s   h i g h l i g h t e d   with  the  aid  of  h i n d s i g h t ,   using  o u r  

knowledge  of  the  i n v e n t i o n   as  a  guide  to  such  s e l e c t i o n   a n d  

h i g h l i g h t i n g .   The  o r d i n a r y   man  s k i l l e d   in  the  a r t   at  the  time  of  o u r  

f i r s t   c la imed  p r i o r i t y ,   and  w i t h o u t   f o r e k n o w l e d g e   of  the  a p p l i c a n t ' s  

i n v e n t i o n ,   would  not  n e c e s s a r i l y   have  s e l e c t e d   t hose   p a t e n t s   as  b e i n g  

p a r t i c u l a r l y   s i g n i f i c a n t   or  those   a s p e c t s   as  being  of  spec ia l   i n t e r e s t  

or  r e l e v a n c e .  

The  f o r e g o i n g   summary  does  not  t h e r e f o r e   r e p r e s e n t   the  o v e r a l l  

p i c t u r e   of  the  a r t   p o s s e s s e d   by  the  o r d i n a r y   s k i l l e d   man. 

THE  INVENTION 

According  t o  a   f i r s t   embodiment  our  i n v e n t i o n   provides   a  S t a b l e ,  

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

Act ive  I n g r e d i e n t s ,   E l e c t r o l y t e   and  wate r   and  having  s o l i d - s u s p e n d i n g  

p r o p e r t i e s ,   where in   the  p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   t o  

p rovide   a  Tempera tu re   S t a b l e ,   N o n - S h e a r - S e n s i t i v e ,   s u b s t a n t i a l l y   n o n -  
Lamel l a r   c o m p o s i t i o n .  



Accord ing   to  a  second  embodiment ,   our  i n v e n t i o n   p r o v i d e s   a  

S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   c o m p o s i t i o n   having  s o l i d - s u s p e n d i n g  

p r o p e r t i e s   and  c o m p r i s i n g   w a t e r ,   A c t i v e   I n g r e d i e n t   and  E l e c t r o l y t e ,  

wherein  the  p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   to  p r o v i d e   a 

s p a c e - f i l l i n g   S p h e r u l i t i c   f l oc   which  is  Tempera ture   S t a b l e   and  Non- 

Shear  S e n s i t i v e .  

Accord ing   to   a  t h i r d   embodiment ,   our  i n v e n t i o n   p r o v i d e s   a  

S t a b l e ,   P o u r a b l e ,   f l u i d   d e t e r g e n t   c o m p o s i t i o n   having  s o l i d   s u s p e n d i n g -  

p r o p e r t i e s   and  which  compr ises   w a t e r ,   Ac t ive   I n g r e d i e n t   and  s u f f i c i e n t  

E l e c t r o l y t e   to  form  a  d i s p e r s e d   S t a b l e   phase  c o n t a i n i n g   at   l e a s t   p a r t  

of  the  Ac t ive   I n g r e d i e n t s ,   c o r r e s p o n d i n g   to  a  trough  in  the  graph  o f  

C o n d u c t i v i t y   a g a i n s t   E l e c t r o l y t e   c o n c e n t r a t i o n ,   which  c o n t a i n s   t h e  

F i r s t   C o n d u c t i v i t y   Minimum,  the  p r o p o r t i o n   of  said  E l e c t r o l y t e   b e i n g  

w i th in   the  range  a t   which  the  c o m p o s i t i o n   is  Tempera ture   S t a b l e   a n d  

Non-Shear  S e n s i t i v e .  

P r e f e r a b l y   in  each  of  the  f o r e g o i n g   e m b o d i m e n t s  t h e   E l e c t r o l y t e  

c o n c e n t r a t i o n   is  s u f f i c i e n t   to  p r o v i d e   a  Shear  S t a b l e  c o m p o s i t i o n .  

P r e f e r a b l y   the  c o m p o s i t i o n   a c c o r d i n g   to  each  of  the  f o r e g o i n g  

embodiments  c o n t a i n   suspended  s o l i d s ,   such  as  B u i l d e r s   a n d / o r  

a b r a s i v e s .   The  suspended   s o l i d   may  be  i n s o l u b l e   in  the  aqueous  f l u i d  

medium,  a l r e a d y   p r e s e n t   in  s a t u r a t i o n   q u a n t i t i e s ,   or  e n c a p s u l a t e d   in  a 
m a t e r i a l   which  p r e v e n t s   i t   d i s s o l v i n g   in  the  medium. 

Accord ing   to  a  f o u r t h   embodiment ,   our  i n v e n t i o n   p r o v i d e s   a  

S t a b l e ,   P o u r a b l e ,   f l u i d   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   w a t e r ,   A c t i v e  

I n g r e d i e n t s ,   E l e c t r o l y t e   and  suspended   s o l i d s ,   wherein  the   p r o p o r t i o n  
of  E l e c t r o l y t e   is  s u f f i c i e n t   to  form  a  Shear   S t ab l e   S p h e r u l i t i c  

compos i t i on   having   a  Yield   P o i n t   of  from  1  to  15  dynes  cm-2 .  

P r e f e r a b l y ,   the  Yield  P o i n t   of  the  compos i t ion   is  g r e a t e r   t h a n  

1.5,   more  p r e f e r a b l y   g r e a t e r   than  2,  most  p r e f e r a b l y   g r e a t e r   than  2 . 5 ,  

e .g .   g r e a t e r   than  3,  and  p r e f e r a b l y   l e s s   than  10  dynes  cm-2 .  

P r e f e r a b l y   the   V i s c o s i t y   at  136  sec-1  is  l e s s   than  1 .5 ,   more  

p r e f e r a b l y   l e s s   than  1,  e .g .   from  0 .2   to  0.6  Pascal  S e c o n d s .  



According  to  a  f i f t h   embodiment,  our  i n v e n t i o n   p rov ides   a 

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

of  water ,   from  5  to  25%  based  on  the  weight   of  the  compos i t i on   o f  

Act ive  I n g r e d i e n t s ,   E l e c t r o l y t e   and  s u s p e n d e d , s o l i d   B u i l d e r ,   the  t o t a l  

weight   p r o p o r t i o n   of  B u i l d e r   to  Act ive  I n g r e d i e n t   being  from  1 .4 :1   t o  

4:1  and  the  p o r t i o n   of  E l e c t r o l y t e   being  s u f f i c i e n t   to  p rov ide   a 

Shear  S t a b l e ,   Non-Lamel l a r   c o m p o s i t i o n .  

The  c o m p o s i t i o n   may  a d d i t i o n a l l y   c o n t a i n   the  Usual  Mino r  

I n g r e d i e n t s .   P r e f e r a b l y   the  Ac t ive   I n g r e d i e n t s   are  p r e s e n t   in  a 

p r o p o r t i o n   of  10  to  20%,  more  p r e f e r a b l y   10  to  14%  by  weight   and  t h e  

t o t a l   weight   r a t i o   and  the  b u i l d e r   to  Act ive   I n g r e d i e n t   is  from  1 . 5 : 1  

to  3 :1 ,   e .g .   1 .9 :1   to  2 . 5 : 1 .  

According  to  a  s i x t h   embodiment,  our  i n v e n t i o n   p r o v i d e s   a  

S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   compos i t ion   c o m p r i s i n g   wate r ,   f r o m  

5  to  25%  based  on  the  weight   of  the  compos i t i on   of  Act ive   I n g r e d i e n t s ,  

E l e c t r o l y t e   and  suspended   s o l i d   B u i l d e r ,   and  having  a  Pay  Load  of  a t  

l e a s t   35%  by  w e i g h t ,   where in   the  p r o p o r t i o n   of  E l e c t r o l y t e   i s  

s u f f i c i e n t   to  p rov ide   a  Shear  S t a b l e ,   S p h e r u l i t i c   c o m p o s i t i o n .  

According  to  a  seventh   embodiment,  our  i n v e n t i o n   p rov ides   a 

S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   compos i t i on   c o n t a i n i n g   water   from  5 

to  25%  by  we igh t   of  Act ive   I n g r e d i e n t s ,   E l e c t r o l y t e   and  s u s p e n d e d  

s o l i d   Bu i l de r   the  t o t a l   p r o p o r t i o n   by  weight   of  B u i l d e r   to  A c t i v e  

I n g r e d i e n t s   being  from  1 .5 :1   to  4 :1 -and   the  p r o p o r t i o n   of  E l e c t r o l y t e  

being  s u f f i c i e n t   to  p rov ide   a  S p h e r u l i t i c   compos i t i on   S t a b l e   t o  

s to rage   at  40oC.  P r e f e r a b l y   the  p r o p o r t i o n   of  E l e c t r o l y t e   i s  

s u f f i c i e n t   to  r ende r   the  compos i t i on   Tempera tu re   S t a b l e .  

According  to  an  e igh th   embodiment,  our  i n v e n t i o n   p rov ides   a 

S t a b l e ,   Pou rab l e ,   f l u i d ,   d e t e r g e n t   compos i t ion   compr i s ing   water ,   5  t o  

20%  by  weight   of  Act ive   I n g r e d i e n t s ,   E l e c t r o l y t e   and  suspended  s o l i d  

Bu i lde r ,   the  t o t a l   weight   r a t i o   of  Bu i lde r   to  Act ive   I n g r e d i e n t   b e i n g  
from  1:1  to  4:1  and  the  p r o p o r t i o n   of  E l e c t r o l y t e   being  s u f f i c i e n t   t o  



p r o v i d e   a  T e m p e r a t u r e   S t a b l e ,   Non-Shear   S e n s i t i v e   c o m p o s i t i o n ,   which  

on  C e n t r i f u g i n g   s e p a r a t e s   i n to   an  aqueous  l a y e r ,   c o n t a i n i n g   more  t h a n  

50%  of  the  t o t a l   we igh t   of  Act ive   I n g r e d i e n t s ,   and  a  S o l i d   L a y e r .  

Accord ing   to  a  n in th   embodiment,   our  i n v e n t i o n   p r o v i d e s   a  

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

w a t e r ,   d i s s o l v e d   E l e c t r o l y t e   and  from  8  to  14%  by  we igh t   of  t h e  

c o m p o s i t i o n   of  A c t i v e   I n g r e d i e n t s ,   t o g e t h e r   with  suspended   s o l i d  

B u i l d e r ,   and  o p t i o n a l l y   the  Usual  Minor  I n g r e d i e n t s ,   w h i c h  

c o m p o s i t i o n ,   on  C e n t r i f u g i n g ,   s e p a r a t e s   into  a  S o l i d   Layer  and  a  

s i n g l e   l i q u i d   l a y e r   having  a  Yie ld   P o i n t   of  g r e a t e r   than  1.5  d y n e s  

cm-2 .  

Accord ing   to  a  t e n t h   embodiment,   our  i n v e n t i o n   p r o v i d e s   a  

c o m p o s i t i o n   c o n s i s t i n g   s u b s t a n t i a l l y   of  wate r ,   Ac t ive   I n g r e d i e n t s   a n d  

E l e c t r o l y t e   and  having  s o l i d - s u s p e n d i n g   p r o p e r t i e s ,   w h e r e i n  t h e   A c t i v e  

I n g r e d i e n t s   are  c a p a b l e   of  forming  a  S t a b l e   c o m p o s i t i o n   at   the  F i r s t  

C o n d u c t i v i t y   Minimum,  and  the  amount  of  E l e c t r o l y t e   p r e s e n t   i s  

s u f f i c i e n t   to  p r o v i d e   a  c o m p o s i t i o n   having  a  Yie ld   P o i n t   of  g r e a t e r  

t han   1.5  dynes  cm-2  and  a  V i s c o s i t y   measured  at  136  s e c - I ,   of  l e s s  

than   0 .28   Pascal   S e c o n d s .  

Accord ing   to  an  e l e v e n t h   embodiment,  our  i n v e n t i o n   p rov ides   a  

P o u r a b l e ,   S t a b l e ,   aqueous  based  d e t e r g e n t   c o m p o s i t i o n   c o n s i s t i n g  

e s s e n t i a l l y   of  w a t e r ,   E l e c t r o l y t e ,   Act ive   I n g r e d i e n t   and  B u i l d e r   a n d  

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

c o n t a i n i n g   at   l e a s t   p a r t   of  the  E l e c t r o l y t e   in  s o l u t i o n   and  from  50  t o  

80%  of  the  t o t a l   we igh t   of  A c t i v e   I n g r e d i e n t s ,   at  l e a s t   one  D i s p e r s e d  

S o l i d   S e p a r a b l e   Phase  compr i s i ng   a t  l e a s t   pa r t   of  the  B u i l d e r   a s  
s o l i d .  

P r e f e r a b l y   the  p r e d o m i n a n t l y   aqueous  S e p a r a b l e   Phase  c o m p r i s e s  

at   l e a s t   40%  u s u a l l y   a t   l e a s t   50%  e.g.   at  l e a s t   60%  of  the  T o t a l  

W a t e r .  



According  to  a  twe l f th   embodiment,  our  inven t ion   provides  a 

Pourab le ,   S t a b l e ,   aqueous  based  de t e rgen t   composit ion  having  a  Pay 

Load  g r e a t e r   than  35%  by  weight  and  a  pH  g r ea t e r   than  9  and  compr is ing  

water ,   a  d i s s o l v e d   E l e c t r o l y t e ,   at  l e a s t   5%  by  weight  of  A c t i v e  

I n g r e d i e n t s   and  at  l e a s t   16%  by  weight  of  Bu i lde r ,   which  E l e c t r o l y t e  

is  p r e s e n t   in  a  p ropor t ion   s u f f i c i e n t   to  render  the  composi t ion  S h e a r  

S t a b l e ,   but  i n s u f f i c i e n t   for  the  Active  I n g r e d i e n t s   to  form  a 

s u b s t a n t i a l   p r o p o r t i o n   of  a  Lamellar  Phase .  

According  to  a  t h i r t e e n t h   embodiment,  our  i nven t ion   provides  an 

aqueous -based ,   l i q u i d   de t e rgen t   composi t ion,   compris ing  s u f f i c i e n t  

Active  I n g r e d i e n t s   to  form  a  s p a c e - f i l l i n g   f loc  of  s u r f a c t a n t  

c o n t a i n i n g   S p h e r u l i t e s   I n t e r s p e r s e d   with  an  aqueous  phase  and  an 

amount  of  E l e c t r o l y t e   not  less   than  tha t   cor responding   to  the  F i r s t  

C o n d u c t i v i t y   Minimum  o f  t he   graph  of  e l e c t r i c a l   Conduc t iv i ty   a g a i n s t  

.  E l e c t r o l y t e   c o n c e n t r a t i o n ,   but  below  tha t   which  corresponds   to  t h e  

format ion   of  a  Lamellar   phase,  and  s u f f i c i e n t   to  render  t h e  

compos i t ion   non-Shear  S e n s i t i v e .  

According  to  a  f o u r t e e n t h   embodiment,  our  i nven t ion   provides  a 

Pourab le ,   S tab le   d e t e r g e n t   composit ion  comprising  water,   E l e c t r o l y t e ,  

Active  I n g r e d i e n t   and  Bui lde r ,   which  s epa ra t e s   on  Cen t r i fug ing   as  

def ined   he re in   into  at  l e a s t   two  layers   inc lud ing :   a  p redominan t ly  

aqueous  l a y e r   con t a in ing   d i s so lved   E l e c t r o l y t e ,   at  l e a s t   10%  by  we igh t  

of  the  Total  Water,  and  from  80%  to  50%  by  weight  of  the  to ta l   A c t i v e  

I n g r e d i e n t ,   and  a  Sol id  Layer  con ta in ing   at  l e a s t   a  p ropor t ion   of  t h e  

B u i l d e r .  

According  to  a  f i f t e e n t h   embodiment  our  i nven t ion   provides  a 

Pourab le ,   S t a b l e ,   f l u i d ,   de t e rgen t   composi t ion  c o n s i s t i n g   e s s e n t i a l l y  

of:  water ;   a  c o n c e n t r a t i o n   of  from  5  to  25%  by  weight  of  t h e  

composi t ion   of  Active  I n g r e d i e n t s   which  c o n s i s t   e s s e n t i a l l y   of  (i)  a t  

l e a s t   one  n o n - e t h o x y l a t e d   anionic   s u r f a c t a n t   and  ( i i )   at  l e a s t   one 

c o s u r f a c t a n t   tha t   is  capable  of  forming  s t ab l e   foams,  the  p r o p o r t i o n s  

of  (i)  to  ( i i )   being  such  t h a t   if   a  so luble   E l e c t r o l y t e   is  added 

p r o g r e s s i v e l y   to  an  aqueous  mixture  con ta in ing   said  Active  I n g r e d i e n t s  



at  sa id   c o n c e n t r a t i o n ,   a  F i r s t   C o n d u c t i v i t y   Minimum  is  reached  a t  

which  the  mix ture   is  t u r b i d   and  S t a b l e ;   suspended  Solid  Bui lder ,   t h e  

t o t a l   we igh t   r a t i o   of  B u i l d e r   to  Act ive   I n g r e d i e n t s   being  from  1:1  t o  

4 :1 ;   and  d i s s o l v e d   E l e c t r o l y t e   in  a  p r o p o r t i o n   s u f f i c i e n t   to  form  a 

S t a b l e   c o m p o s i t i o n   c o r r e s p o n d i n g   to  the  C o n d u c t i v i t y   trough  c o n t a i n i n g  

sa id   F i r s t   C o n d u c t i v i t y   Minimum,  and  g r e a t e r   than  any  c o n c e n t r a t i o n  

below  which  the  compos i t i on   is  Shear   S e n s i t i v e   but  below  the  maximum 

c o n c e n t r a t i o n   a t   which  i t   is  Tempera tu re   S t a b l e .  

Accord ing   to  a  f u r t h e r   embodiment  our  i n v e n t i o n   provides   a  

S t a b l e ,   S p h e r u l i t i c   Compos i t ion   compr i s ing   Act ive  I n g r e d i e n t s ,  

E l e c t r o l y t e   and  water   which  does  not  e x h i b i t   a  s e p a r a t e ,   c l e a r ,  

aqueous  phase  a f t e r   High  G  c e n t r i f u g i n g ,   at  20,000  G  for  90  m i n u t e s .  

In  f u r t h e r   d e t a i l ,   our  i n v e n t i o n   provides   S t ab l e ,   P o u r a b l e ,  

.  f l u i d   d e t e r g e n t   c o m p o s i t i o n s   compr i s i ng   water ,   Active  I n g r e d i e n t s   and 

E l e c t r o l y t e ,   a l l   of  which  c o m p o s i t i o n s   e x h i b i t   at  l e a s t   some,  but  n o t  

n e c e s s a r i l y   a l l ,   of  the  f o l l o w i n g   c h a r a c t e r i s t i c s :  

they  compr i se   a  S p h e r u l i t i c   phase  I n t e r s p e r s e d   with  a  Lye  or  L1  phase  

and  p r e f e r a b l y   C o - c o n t i n u o u s   with  the  Lye  or  L1  phase;  they  a r e  

s u b s t a n t i a l l y   Non-Lamel la r ;   they  compr ise   a  f loc   system  which  i s  

p r e f e r a b l y   s p a c e - f i l l i n g ;   they  compr ise   a  f loc   system  which  is  formed 

from  p a r t i c l e s   compr i s ing   the  Ac t ive   I n g r e d i e n t s   which  are  p r e f e r a b l y  

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

of  s u r f a c t a n t   a l t e r n a t i n g   with  an  aqueous,   e .g .   Lye,  phase  and  hav ing  
0 

a  r e p e a t   spac ing   of  from  60  to  100  A,  p r e f e r e d   70  to  90  A,  often  75  t o  

85,  e .g .   80  A;  they  comprise   S p h e r u l i t e s   of  from  0 . 5 - t o   5  m i c r o n s ,  

p r e f e r a b l y   0.6  to  5  microns  d i a m e t e r ,   which  show  a  s o - c a l l e d   "Ma l t e se  

Cross"   t e x t u r e  w h e n   viewed  at  s u i t a b l e   m a g n i f i c a t i o n s   between  c r o s s e d  

p o l a r i s e r s ;   they  are  shear   t h i n n i n g ;   they  have  a  V i scos i t y   Drop 

g r e a t e r   than  0 .35 ,   u s u a l l y   g r e a t e r   than  0 .4 ,   of ten  g r e a t e r   than  0 . 4 5  

Pascal   seconds ,   but  p r e f e r a b l y   l e s s   than  2  Pascal  Seconds,  e.g.   0 . 4 7 5  

to  1 .5 ,   e s p e c i a l l y   0.48  to  1.1  Pascal   seconds;   they  have  a  h i g h  

Payload   of  F u n c t i o n a l   I n g r e d i e n t s ,   t y p i c a l l y   g r e a t e r   than  20%  by 

w e i g h t ,   e . g .   25  to  75%,  more  u s u a l l y   at  l e a s t   30%  p r e f e r a b l y   at  l e a s t  

35%  most  p r e f e r a b l y   at  l e a s t   40%  by  weight ;   they  conta in   a  high  r a t i o  



of  B u i l d e r   to  Ac t ive   I n g r e d i e n t   e .g .   g r e a t e r   than  1:1  p r e f e r a b l y   1 . 2 : 1  

to  4:1 ,   more  p r e f e r a b l y   1 .4 :1   to  4 :1 ,   most  p r e f e r a b l y   1 .5 :1   to  3 . 5 : 1 ;  

they  c o n t a i n   more  than  5  and  p r e f e r a b l y   more  than  8%  by  we igh t   o f  

c o m p o s i t i o n   of  Ac t ive   I n g r e d i e n t s ;   they  con ta in   l e s s   than  2 5 X ,  

p r e f e r a b l y   l e s s   than  20%,  u s u a l l y   l e s s   than  15%,  more  p r e f e r a b l y   l e s s  

than  14.5%,  most  p r e f e r a b l y   l e s s   than  14%,  e .g.   from  10  to  13.5%  by 

weight   of  the  c o m p o s i t i o n   of  Ac t ive   I n g r e d i e n t s ;   they  form  a  s i n g l e  

aqueous  l a y e r   and  a  So l id   Layer  on  C e n t r i f u g i n g   wherein  the  a q u e o u s  

l a y e r   u s u a l l y   has  a  Yield   P o i n t   of  at  l e a s t   1,  p r e f e r a b l y   at  l e a s t   1 . 5  

dynes  cm-2,  e .g .   2  to  10  dynes  cm-2  and  t y p i c a l l y   a  V i s c o s i t y   o f  

l e s s   than  1.5  Pascal   Seconds  at  136  sec -1 ;   the  p r o p o r t i o n   by  w e i g h t  

of  Ac t ive   I n g r e d i e n t   in  the  p r e d o m i n a n t l y   aqueous  l a y e r   formed  a f t e r  

C e n t r i f u g i n g   based  on  t o t a l   Ac t ive   I n g r e d i e n t   in  the  c o m p o s i t i o n   i s  

g r e a t e r   than  50%,  p r e f e r a b l y   g r e a t e r   than  55%  e .g .   g r e a t e r   than  60%, 

. b u t   is  l e s s   than  90%,  p r e f e r a b l y   l e s s   than  85%  e .g .   l e s s   than  80%, 

such  as  75  to  65%;  No  c l e a r   Lye  l a y e r   is  observed  on  High  G 

C e n t r i f u g i n g   fo r   90  minu tes ;   The  pH  of  the  compos i t i on   is  g r e a t e r   t h a n  

8.5 ,   p r e f e r a b l y   9  to  13,  e .g .   9.5  to  12;  The  compos i t ion   produces   a 

wash  l i q u o r   on  d i l u t i o n   with  wa te r   to  0.5%  Dry  Weight  having  a  pH 

g r e a t e r   than  9 .7 ,   p r e f e r a b l y   g r e a t e r   than  10,  e .g .   10.9  to  11 .1 ;   t h e  

a l k a l i n i t y   is  s u f f i c i e n t   to  r e q u i r e   at  l e a s t   0.8ml  of  N/10  HC  t o  

reduce  the  pH  of  100mls  wash  l i q u o r   at  0.5%  Dry  Weight  to  9 ,  

p r e f e r a b l y   lm1  e .g .   4.7  to  8.6  mls;  the  at  l e a s t   one  p r e d o m i n a n t l y  

aqueous  l i q u i d   phase  c o n t a i n s   s u f f i c i e n t   E l e c t r o l y t e   to  p rov ide   a 
c o n c e n t r a t i o n   of  at  l e a s t   0.3  p r e f e r a b l y   at  l e a s t   0 .5 ,   more  p r e f e r a b l y  

at  l e a s t   1.2  e . g .   2.0  to  4.5  gram  ions  per  l i t r e   of  t o t a l   a l k a l i   m e t a l  

and /o r   ammonium  c a t i o n s ;   the  c o n c e n t r a t i o n   of  E l e c t r o l y t e   is  g r e a t e r  

than  t h a t   c o r r e s p o n d i n g   to  the  F i r s t   C o n d u c t i v i t y   Minimum  of  the  g r a p h  
of  C o n d u c t i v i t y   a g a i n s t   E l e c t r o l y t e   c o n c e n t r a t i o n ;   the  C o n d u c t i v i t y   i s  

no  more  than  2  mS  g r e a t e r   than  the  C o n d u c t i v i t y   at  the  F i r s t  

C o n d u c t i v i t y   Minimum;  the  c o n c e n t r a t i o n   of  E l e c t r o l y t e   is  below  t h a t  

which  causes   the  fo rmat ion   of  a  s u b s t a n t i a l   p r o p o r t i o n   of  L a m e l l a r  

phase;  the  E l e c t r o l y t e   c o n c e n t r a t i o n   is  above  the  minimum  w h i c h  

p rov ides   a  S t a b l e ,   and  p r e f e r a b l y   above  the  minimum  which  p rov ides   a  

S h e a r  S t a b l e ,   c o m p o s i t i o n ;   the  c o m p o s i t i o n   is  Non-Shear  S e n s i t i v e ;   t h e  

c o m p o s i t i o n   is  Tempera tu re   S t a b l e ;   the  compos i t ion   is  S t a b l e   at  40°C;  



the  C o n d u c t i v i t y   of  the  c o m p o s i t i o n   is  below  15  m i l l i s i e m e n s   per  cm; 

the  c o m p o s i t i o n s   c o n t a i n   at  l e a s t   15%  by  w e i g h t ,   p r e f e r a b l y   more  t h a n  

20%  by  w e i g h t   of  B u i l d e r ;   the  B u i l d e r   is  at   l e a s t   p r e d o m i n a n t l y   sod ium 

t r i p o l y p h o s p h a t e ;   the  B u i l d e r   compr i se s   a l k a l i   metal  s i l i c a t e   a n d / o r  

c a r b o n a t e ,   p r e f e r a b l y   sodium  s i l i c a t e   a n d / o r   sodium  c a r b o n a t e ;   t h e  

V i s c o s i t y   of  the   c o m p o s i t i o n   at  a  s h e a r   r a t e   of  136-1  is  between  0 . 1  

and  2  Pasca l   Seconds ,   p r e f e r a b l y   between  0 .2   and  1  Pascal   seconds   e . g .  

0.3  to  0 .6  Pasca l   s e c o n d s ;   the  c o m p o s i t i o n   has  a  Yie ld   P o i n t  

p r e f e r a b l y   of  a t   l e a s t   1,  more  p r e f e r a b l y   at   l e a s t   1 .5 ;   e . g .   a t   l e a s t  

2,  p r e f e r a b l y   l e s s   than  30,  e .g .   l e s s   than   20,  most  p r e f e r a b l y   l e s s  

than  15,  u s u a l l y   l e s s   than  10  d y n e s / s q   cm;  a  phase  c o n t a i n i n g   B u i l d e r  

compr i s e s   s o l i d   p a r t i c l e s   having  a  maximum  p a r t i c l e   s i ze   below  t h e  

l i m i t   a t   which  the   p a r t i c l e s   tend  to  s e d i m e n t ;   the  c o m p o s i t i o n   i s  

Shear   S t a b l e ;   the  A c t i v e   I n g r e d i e n t s   i n c l u d e   a t   l e a s t   two  c o m p o n e n t s  

.  one  of  which  is  a  n o n - e t h o x y l a t e d   a n i o n i c   s u r f a c t a n t   and  the  o t h e r   a  

s u r f a c t a n t   which  forms  s t a b l e   foams  such  as  an  e t h e r   s u l p h a t e ,  

a l k a n o l a m i d e   or  amine  o x i d e .  

INTERACTIONS  OF  ELECTROLYTE  AND  SURFACTANTS 

When  the  c o n c e n t r a t i o n   of  d i s s o l v e d   E l e c t r o l y t e   in  a n  

a p p r o p r i a t e   aqueous   s u r f a c t a n t   m ix tu re   is  p r o g r e s s i v e l y   i n c r e a s e d   f r o m  

ze ro ,   the   c o m p o s i t i o n   t y p i c a l l y   pa s se s   th rough   a  s e r i e s   of  e a s i l y  

r e c o g n i s e d   s t a g e s ,   as  f o l l o w s .  

S tage   I 

At  f i r s t   the   C o n d u c t i v i t y   r i s e s   to  a  maximum,  dur ing   which  s t a g e  

the  V i s c o s i t y   r i s e s   and  the  i n i t i a l l y   c l e a r ,   o p t i c a l l y   i s o t r o p i c   L l  

phase   beg ins   to  show  ev idence   of  the  f o r m a t i o n   of  S p h e r u l i t e s .   T h e  

l a t t e r   are  v i s i b l e   under  the  m i c r o s c o p e ,   and  show  the  s o - c a l l e d  

"Mal tese   Cross"   t e x t u r e ,   normal ly   a s s o c i a t e d   with  s p h e r u l i t i c   "G" 

p h a s e s ,   when  viewed  between  c r o s s e d   p o l a r i s e r s .   However,  n e u t r o n  

d i f f r a c t i o n   shows  no  ev idence   of  a  "G"  phase  or  any  o t h e r   l i q u i d  

c r y s t a l   phase ,   and  is  c o n s i s t e n t   with  a  s u b s t a n t i a l l y   m i c e l l a r  

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



The  c o m p o s i t i o n s   of  Stage  I  a re ,   in  g e n e r a l ,   c l e a r   and  s t a b l e ,  

but  have  no  c a p a c i t y   to  suspend  s o l i d   p a r t i c l e s .  

Stage  I  

In  the  second  s t age   t h e  C o n d u c t i v i t y   f a l l s   with  i n c r e a s i n g  

E l e c t r o l y t e   c o n c e n t r a t i o n   and  the  compos i t i on   becomes  t u r b i d .   High  G 

C e n t r i f u g i n g   s e p a r a t e s   the  c o m p o s i t i o n   in to   a  c l e a r   aqueous  phase  and  

an  opaque  "emuls ion  phase" ,   the  volume  p r o p o r t i o n   of  the  l a t t e r   p h a s e  

i n c r e a s i n g   with  i n c r e a s i n g   E l e c t r o l y t e   c o n c e n t r a t i o n .   Under  t h e  

m i c r o s c o p e ,   S p h e r u l i t e s   are  obse rved   to  be  i n c r e a s i n g l y   numerous  and  

s m a l l e r   in  s ize   and  to  a g g r e g a t e   in to   loose   f l oc s   s e p a r a t e d   by 

o p t i c a l l y   i s o t r o p i c   r e g i o n s ,   which  f l oc s   become  more  crowded  as  t h e  

E l e c t r o l y t e   c o n c e n t r a t i o n   i n c r e a s e s .  

e u t r o n   d i f f r a c t i o n   s t u d i e s   are  c o n s i s t e n t   with  reduced  m i c e l l a r  

c o n c e n t r a t i o n s   and  an  i n c r e a s i n g   p r o p o r t i o n   of  l a r g e r   bod ies ,   but  n o t  

with  the  p r e s e n c e   of  any  s i g n i f i c a n t   p r o p o r t i o n   of  "G"  phase .   The 

c o m p o s i t i o n s   of  s tage   II  are  t u r b i d ,   and  u n s t a b l e   and  sed iment   r a p i d l y .  

Stage  I I I  

The  C o n d u c t i v i t y   f a l l s   to  a  minimum  and  then  begins   to  r i s e .   The 

spaces  between  the  S p h e r u l i t e   f l o c s   d i s a p p e a r   and  the  S p h e r u l i t e s   fo rm 

a  s p a c e - f i l l i n g   f loc   ex t end ing   t h r o u g h o u t   the  l i q u i d   phase.   High  G 

C e n t r i f u g i n g   does  not  s e p a r a t e   an  aqueous  phase ,   even  when  c o n t i n u e d  

for  90  m i n u t e s .   A  Yield   Po in t   is  obse rved ,   r i s i n g   to  a  maximum,  and  

the  c o m p o s i t i o n   becomes  shear   t h i n n i n g   with  a  marked  V i s c o s i t y   Drop .  

Neutron  d i f f r a c t i o n   p r o v i d e s   no  ev idence   of  any  s u b s t a n t i a l  

p r o p o r t i o n s   of  Lamel la r   Phase.  Nuc lea r   magnet ic   r e sonance   s i m i l a r l y  

p rov ides   no  i n d i c a t i o n   of  any  s u b s t a n t i a l   "G"  phase  c o n t e n t   and 

i n d i c a t e s   a  low  c o n c e n t r a t i o n   of  m i c e l l a r   s u r f a c t a n t .   E l e c t r o n  

mic roscopy   i n d i c a t e s   t h a t   at  l e a s t   some  of  the  S p h e r u l i t e s   a r e  

M u l t i p l e   V e s i c l e s   with  a  s u b s t a n t i a l l y   c o n c e n t r i c   a r r angemen t   o f  

s h e l l s   or  o v e r l a p p i n g   p a r t i a l   s h e l l s ,   p o s s i b l y   spaced  more  b r o a d l y  
than  in  a  normal  G  p h a s e .  



Compos i t ions   in  S tage   I I I   are  S t a b l e   and  c a p a b l e   of  s u s p e n d i n g  

s o l i d   p a r t i c l e s   to  form  a  S t a b l e   s u s p e n s i o n .   Such  S t age   I I I  

c o m p o s i t i o n s   c o n s t i t u t e   our  i n v e n t i o n .  

S tage   IY 

F u r t h e r   a d d i t i o n   of  d i s s o l v e d   E l e c t r o l y t e   causes   a  p r o g e s s i v e  

d i m i n u t i o n   in  the  s i z e   of  the  S p h e r u l i t e s   and  an  i n t e n s i f i c a t i o n   i n  

the  b r i g h t n e s s   of  the   "Mal tese   Cross"   t e x t u r e .   The  S p h e r u l i t e s   c e a s e  

to  be  space  f i l l i n g   and  form  d i s c r e t e   f l o c s ,   s e p a r a t e d   by  o p t i c a l l y  

i s o t r o p i c   r e g i o n s .   The  Y ie ld   P o i n t   and  V i s c o s i t y   Drop  d e c l i n e   and  

C o n d u c t i v i t y   r i s e s   to  a  maximum  or  begins  to  l e v e l   out .   N e u t r o n  

d i f f r a c t i o n   p rov ides   e v i d e n c e   of  s u b s t a n t i a l   "G"  phase s .   High  G 

C e n t r i f u g i n g   s e p a r a t e s   a  c l e a r   Lye  Phase  from  a  t u r b i d   l a y e r .   The  

c o m p o s i t i o n   is  u n s t a b l e ,   t e n d i n g   to  sed iment   and  is  unable   to  s u s p e n d  

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

S tage   V 

A  Lamel l a r   Compos i t ion   is  formed  of  the  type  d e s c r i b e d   i n  

E . P . 0 0 8 6 6 1 4 .   V i s c o s i t y ,   when  the  water   c o n t e n t   is  a d j u s t e d   to  t h e  

e x t e n t   r e q u i r e d   to  give  a  S t a b l e   c o m p o s i t i o n ,   is  r e l a t i v e l y   h i g h .  

The  f o r ego ing   sequence   is  t y p i c a l   of  the   i n t e r a c t i o n s   o f  

E l e c t r o l y t e s   with  a  wide  v a r i e t y   of  aqueous  s u r f a c t a n t   m ix tu re s .   Where 

the  c o m p o s i t i o n   a l r e a d y   c o n t a i n s   some  d i s s o l v e d   E l e c t r o l y t e ,   as  in  a  

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

i n i t i a l   s u r f a c t a n t   m i x t u r e   is  not  f u l l y   s o l u b l e   in  w a t e r ,   the  f i r s t  

s t age   may  not  be  obse rved .   S i m i l a r l y ,   where  the  s o l u b i l i t y   of  t h e  

E l e c t r o l y t e   is  l i m i t e d ,   as,  for   example,  in  the  case  of  sod ium 

t r i p o l y p h o s p h a t e   or  sodium  c a r b o n a t e ,   a d d i t i o n   of  f u r t h e r   E l e c t r o l y t e  

above  i t s   s a t u r a t i o n   l i m i t   wi l l   not  take  the  c o m p o s i t i o n   any  f u r t h e r  

in  the  s e q u e n c e .  



The  p r e f e r r e d   c o m p o s i t i o n s   of  the  p r e s e n t   i n v e n t i o n   l i e   w i t h i n  

the  t h i r d   s t age   of  the  above  sequence .   Between  the  t h i r d   s t age   a n d  

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

c o m p o s i t i o n s   which  are  s e m i - s t a b l e .   Such  compos i t i ons   e x h i b i t   a  f l o c  

of  s u r f a c t a n t   S p h e r u l i t e s ,   which  are  not  comple t e ly   s p a c e - f i l l i n g   a s  

ev idenced   by  the  f a c t   t h a t   High  G  C e n t r i f u g i n g   c o n t i n u e d   for   90 

minutes   r e s u l t s   in  the  f o rma t ion   of  a  c l e a r   aqueous  l a y e r ,   or  i n  

which  the  S p h e r u l i t e s   are  c apab l e   of  being  i r r e v e r s i b l y   d i s r u p t e d .  

Such  c o m p o s i t i o n s ,   a l though   they  may  be  S t a b l e   when  a l lowed  to  s t a n d  

at  ambient   t e m p e r a t u r e ,   are  o f t en   u n s t a b l e   when  exposed  to  v a r i o u s  

kinds  of  s t r e s s   such  as  high  Shear   s t r e s s ,   e l e v a t e d   or  d e p r e s s e d  

t e m p e r a t u r e s   or  pH  changes .   The i r   c a p a c i t y   to  suspend  p a r t i c u l a t e  

s o l i d s   is  o f t en   l i m i t e d .   A  number  of  p roposed   p r i o r   a r t   c o m p o s i t i o n s  

l i e   in  t he se   s e m i - s t a b l e   a r e a s .  

We  have  d i s c o v e r e d   t h a t   in  genera l   compos i t i ons   which  l i e   w i t h i n  

these   s e m i - s t a b l e   " b o r d e r l i n e "   a r eas   may  be  modi f ied   in  a c c o r d a n c e  

with  the  t e a c h i n g   of  t h i s   p a t e n t ,   by  a d j u s t i n g   the  E l e c t r o l y t e   a n d / o r  

Act ive   I n g r e d i e n t   c o n t e n t   to  b r ing   them  more  c l o s e l y   i n to   l i n e   w i t h  

the  S t a b l e   areas   of  Stage  I I I .  

U s u a l l y ,   on  C e n t r i f u g i n g ,   the  Stage  I I I   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   s e p a r a t e   in to   an  aqueous  l aye r   c o n t a i n i n g  

E l e c t r o l y t e   and  from  90  to  50%  by  we igh t   of  the  t o t a l   A c t i v e  

I n g r e d i e n t s ,   t y p i c a l l y   80%-50%,  more  u s u a l l y   75%  to  55%,  e .g .   70%  t o  

55%  of  the  t o t a l   Act ive   I n g r e d i e n t s ,   and  at  l e a s t   one  o t h e r   l a y e r ,  

sa id   at  l e a s t   one  o t h e r   l a y e r   p r e f e r a b l y   c o n t a i n i n g   from  20%  to  50%  by 

weight   of  the  t o t a l   Active  I n g r e d i e n t   t o g e t h e r   with  a  s u b s t a n t i a l  

p r o p o r t i o n   of  the  B u i l d e r .   V i s c o s i t i e s   of  our  c o m p o s i t i o n s   at  a  s h e a r  

r a te   of  136  sec-1  are  t y p i c a l l y   between  0.1  and  2,  p r e f e r a b l y   0 . 2  

and  1 .5 ,   e .g .   0.25  and  0.6  Pascal   Seconds ,   and  the  V i s c o s i t y   Drop  i s  

t y p i c a l l y   between  0.4  and  2,  e .g .   0.45  to  1.5  Pascal  S e c o n d s .  

Stage  III   c o m p o s i t i o n s   are  Non-Shear   S e n s i t i v e   and  u s u a l l y   S h e a r  

S t a b l e .   In  c o n t r a s t ,   high  shear   f o r ce s   tend  to  render   the  s e m i - s t a b l e  

b o r d e r l i n e   c o m p o s i t i o n s   u n s t a b l e .   The  v i s c o s i t y   is  o f t e n  



s u b s t a n t i a l l y   i n c r e a s e d   by  even  moderate   shea r   and  they  may  u n d e r g o  

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

m a n u f a c t u r e   and  b o t t l i n g .   Stage  I I I   c o m p o s i t i o n s   of  our  i n v e n t i o n   a r e  

g e n e r a l l y   s t a b l e   to  high  pH  and  to  s t o r a g e   at  t e m p e r a t u r e s   a r o u n d  

40°C  or  below  5°C,  u n l i k e   many  s e m i - s t a b l e   c o m p o s i t i o n s .   They  a r e  

t y p i c a l l y   T e m p e r a t u r e   S t a b l e ,   when  hea ted   to  1 0 0 ° C .  

Stage  I I I   c o m p o s i t i o n s   t y p i c a l l y   show  no  ev idence   of  a  L a m e l l a r  

Phase  on  a n a l y s i s   by  n e u t r o n   d i f f r a c t i o n ,   a l t hough   some  c o m p o s i t i o n s  

near   the  b o r d e r l i n e   wi th   Stage  IV  may  show  ev idence   of  minor  amoun t s  

of  "G"  p h a s e .  

PROPOSED  STRUCTURE 

We  b e l i e v e   t h a t   the  f o r e g o i n g   b e h a v i o u r   can  most  r e a d i l y   b e  

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

t r a n s f e r r e d   from  the   m i c e l l a r   to  a  s p h e r u l i t i c   phase  with  i n c r e a s i n g  

E l e c t r o l y t e   c o n c e n t r a t i o n .   We  b e l i e v e   t h a t   the   S p h e r u l i t e s   i n i t i a l l y  

take  the  form  of  M u l t i p l e   V e s i c l e s   in  which  a  p l u r a l i t y   of  B i l a y e r s  

are  a r r a n g e d   s u b s t a n t i a l l y   c o n c e n t r i c a l l y ,   but   with  a  wider  and  more  

i r r e g u l a r   spac ing   than  in  a  c o n v e n t i o n a l   "G"  p h a s e .  

I t   is  p o s s i b l e   t h a t   two  aqueous  phases   e x i s t ,   an  L1  and  a  Lye  

Phase ,   which  l a t t e r   phase  may  also  be  an  Ll  Phase  c o n t a i n i n g   f e w e r  

m i c e l l e s   and  more  E l e c t r o l y t e   than  the  fo rmer .   One  of  these   p h a s e s ,  

p o s s i b l y   the  Lye  Phase ,   may  form  the  i n t e r n a l   phase  of  the  V e s i c l e s .  

We  have  found  t h a t   i n c r e a s i n g   the  E l e c t r o l y t e   c o n t e n t   a n d  

d e c r e a s i n g   the  p r o p o r t i o n   of  Act ive   I n g r e d i e n t s   tends   to  p r o v i d e  

c o m p o s i t i o n s   which  are   l e s s   v i scous   for  e q u i v a l e n t   s t a b i l i t y   and  s o l i d  

Pay  Load.  We  b e l i e v e   t h a t   t h i s   reduces  the  p r o p o r t i o n   of  m i c e l l a r  

s u r f a c t a n t   w i t h o u t   s u b s t a n t i a l l y   r educ ing   the   amount  of  t h e  

S p h e r u l i t e s .   The  lower   m i c e l l a r   c o n t e n t   reduces   the  V i s c o s i t y ,   w h i l e  

the  S p h e r u l i t i c   phase  remains   s u f f i c i e n t   to  m a i n t a i n   s t a b i l i t y .  



We  be l i eve   t h a t   in  the  p r e f e r r e d ,   S t a b l e   c o m p o s i t i o n   of  o u r  

i n v e n t i o n   the  S p h e r u l i t e s   are  s u f f i c i e n t l y   c l o s e l y   packed  to  form  an 

a g g r e g a t e d   f loe   which  is  s u b s t a n t i a l l y   s p a c e - f i l l i n g ,   t h a t   is  i t  

ex tends   t h r o u g h o u t   the  volume  of  the  l i q u i d .   The  S p h e r u l i t e s   p r o b a b l y  

i n t e r a c t   to  form  a  weak  t h r e e   d imens iona l   ma t r ix   s u f f i c i e n t l y   s t r o n g  

to  s u p p o r t   suspended  p a r t i c l e s ,   but  weak  enough  to  break  down  and  f l o w  

r e a d i l y   under  the  i n f l u e n c e   of  shea r   f o r c e s ,   and  to  reform  when  t h e y  

are  wi thdrawn.   The  s i ze   of  the  S p h e r u l i t e s   a p p e a r s  t o   c o r r e l a t e   w i t h  

s t a b i l i t y   compos i t i ons   with  l a r g e   S p h e r u l i t e s   of  5  microns   and  more 

being  l e s s   s t a b l e   than  those   in  which  the  m a j o r i t y   of  s u r f a c t a n t   is  i n  

S p h e r u l i t e s   of  from  0.5  to  5  m i c r o n s .  

As  the  E l e c t r o l y t e   c o n t e n t   i n c r e a s e s   the  S p h e r u l i t e s   become 

s m a l l e r   and  pos s ib ly   more  compact ,   t e n d i n g   to  the  c l o s e r ,   more  r e g u l a r  

spac ing   of  a  S p h e r i c a l   "G"  phase .   As  a  r e s u l t   the   "G"  p h a s e  
.   S p h e r u l i t e s   are  no  l o n g e r   space  f i l l i n g   and  the  c o m p o s i t i o n   becomes 

prone  to  s e d i m e n t a t i o n .  

ACTIVE  INGREDIENTS 

The  compos i t ions   of  our  i n v e n t i o n   p r e f e r a b l y   c o n t a i n   at   l e a s t  

5%,  l e s s   than  30%  and  g e n e r a l l y   l e s s   than  25%  by  weight   o f  

s u r f a c t a n t s .   More  p r e f e r a b l y   the  s u r f a c t a n t   c o n s t i t u t e s   from  5  to  20% 

by  weight   of  the  c o m p o s i t i o n ,   e .g .   8  to  15%  by  we igh t ,   t y p i c a l l y   10  t o  

14.5%  e s p e c i a l l y   p r e f e r a b l y ,   l e s s   than  14,  o f t en   l e s s   than  13%. 

The  c o n c e n t r a t i o n   of  Ac t ive   I n g r e d i e n t s   may  be  a  c r i t i c a l   f a c t o r  

in  o b t a i n i n g   compos i t i ons   of  our  i n v e n t i o n .   Below  a  c e r t a i n   minimum 

which  v a r i e s   accord ing   to  the  p a r t i c u l a r   Act ive   sys tem,   t h e  

c o m p o s i t i o n   cannot  be  s t a b i l i s e d   by  adding  more  E l e c t r o l y t e ,   however ,  

the  maximum  is  also  i m p o r t a n t   in  o rder   to  avoid  i n s t a b i l i t y   a n d / o r  

e x c e s s i v e l y   viscous  c o m p o s i t i o n s .  

P r i o r   a r t   s e m i - s t a b l e   S p h e r u l i t i c   Compos i t ions   have  o f t e n  

c o n t a i n e d   r e l a t i v e l y   high  amounts  of  Act ive   I n g r e d i e n t s .   This  ha s  

r e s u l t e d   in  a  r e l a t i v e l y   high  V i s c o s i t y   of  the  aqueous  s u s p e n d i n g  



medium,  which  in  t u rn   has  s e v e r e l y   l i m i t e d   the  amount  of  B u i l d e r   which  

cou ld   be  suspended   for   any  given  a c c e p t a b l e   l i m i t   of  V i s c o s i t y .   Thus  

the   o v e r a l l   B u i l d e r   to  Ac t ive   r a t i o   has  been  low  compared  to  powder s ,  

with  c o n s e q u e n t   poor  washing  p e r f o r m a n c e .  

I t   was  h igh ly   unobvious   t h a t   the  Ac t ive   I n g r e d i e n t s   in  such 

c o m p o s i t i o n s   could   be  r educed   w i thou t   d e s t a b i l i s i n g   the  s y s t e m s  

t o t a l l y .   We  have  s u r p r i s i n g l y   d i s c o v e r d   t h a t   i f   the  E l e c t r o l y t e  

c o n c e n t r a t i o n   is  s u f f i c i e n t l y   r a i s e d ,   the  c o n c e n t r a t i o n   of  A c t i v e  

I n g r e d i e n t   may  be  s u b s t a n t i a l l y   reduced,   to  p rov ide   aqueous  media  o f  

e q u i v a l e n t   or  even  g r e a t e r   s t a b i l i t y   and  y e t   having  lower  V i s c o s i t y .  

Such  media  can  suspend   g r e a t e r   amounts  of  B u i l d e r   w i t h o u t   l o s i n g  

a d e q u a t e   m o b i l i t y   and  the  r e s u l t i n g   big  i n c r e a s e s   in  the  r a t i o   o f  

B u i l d e r   to  Ac t ive   I n g r e d i e n t   produce  e q u a l l y   s u b s t a n t i a l   i n c r e a s e s   i n  

c o s t   e f f e c t i v e n e s s .  

In  genera l   i t   is  s u b s t a n t i a l l y   e a s i e r   to  p r e p a r e   s p h e r u l i t i c  

f l o c s   from  mixed  s u r f a c t a n t s   than  s i n g l e   s u r f a c t a n t s .   Thus  m i x t u r e s  

of  one  or  more  n o n - e t h o x y l a t e d   an ion i c   s u r f a c t a n t   such  as  a l k y l  

benzene  s u l p h o n a t e   a n d / o r   a lkyl   s u l p h a t e   with  one  or  more  

c o s u r f a c t a n t s   which  form  s t a b l e   foams  such  as  a lkyl   e t h e r   s u l p h a t e s  

a n d / o r   a l k a n o l a m i d e s   or  amine  ox ides ,   are  g e n e r a l l y   more  s u i t a b l e   t h a n  

any  of  the  s u r f a c t a n t s   on  t h e i r   own.  Minor  amounts  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 s ,   or  of  amphoter ic   s u r f a c t a n t s ,   or  c a t i o n i c  

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

The  s u r f a c t a n t   m i x t u r e   may  for   example  compr i se   one  or  more  a t  

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

s u l p h u r i c   ac ids   e . g .   an  a l k y l b e n z e n e   s u l p h o n a t e ,   a lkyl   s u l p h a t e ,   a l k y l  

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

s u l p h a t e ,   a l k y l p h e n o l   e t h e r   s u l p h a t e ,   a lky l  e thano l  amide   s u l p h a t e ,  

a l k y l e t h a n o l a m i d e   e t h e r   s u l p h a t e ,   or  a lpha  sulpho  f a t t y   acid   or  i t s  

e s t e r s   each  having  at  l e a s t   one  alkyl  or  a lkenyl   group  with  from  8  t o  

22,  more  u s u a l l y   10  to  20,  a l i p h a t i c   carbon  atoms.  Said  alkyl  o r  

a lkenyl   groups  are  p r e f e r a b l y   s t r a i g h t   chain  pr imary  groups  but  may 

o p t i o n a l l y   be  s e c o n d a r y ,   or  branched  chain  groups.   The  e x p r e s s i o n  



e t h e r   h e r e i n b e f o r e   r e f e r s   to  p o l y o x y e t h y l e n e ,   p o l y o x y p r o p y l e n e ,  

g l y c e r y l   and  mixed  p o l y o x y e t h y l e n e - o x y   p ropy lene   or  mixed  g l y c e r y l -  

o x y e t h y l e n e   or  g l y c e r y l - o x y   p ropy lene   g roups ,   t y p i c a l l y   c o n t a i n i n g  

from  1  to  20  o x y a l k y l e n e   groups.   For  example,   the  s u l p h o n a t e d   o r  

s u l p h a t e d   s u r f a c t a n t   may  be  sodium  dodecyl  benzene  s u l p h o n a t e ,  

po ta s s ium  hexadecyl   benzene  s u l p h o n a t e ,   sodium  dodecyl  d i m e t h y l  

benzene  s u l p h o n a t e ,   sodium  l aury l   s u l p h a t e ,   sodium  t a l l o w   s u l p h a t e ,  

po t a s s ium  oleyl   s u l p h a t e ,   ammonium  l au ry l   monoethoxy  s u l p h a t e ,   o r  

monoe thano lamine   ce ty l   10  mole  e t h o x y l a t e   s u l p h a t e .  

Other   a n i o n i c   s u r f a c t a n t s   useful   a c c o r d i n g   to  the  p r e s e n t  

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

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

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

s a r c o s i n a t e s ,   acyl  t a u r i d e s ,   i s e t h i o n a t e s ,   Soaps  such  as  s t e a r a t e s ,  

p a l m i t a t e s ,   r e s i n a t e s ,   o l e a t e s ,   l i n o l e a t e s ,   and  alkyl   e t h e r  
'  c a r b o x y l a t e s .   Anionic   phospha te   e s t e r s   may  also  be  used.   In  e a c h  

case  the  a 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   c o n t a i n s   at  l e a s t   one  a l i p h a t i c  

hydrocarbon   cha in   having  from  8  to  22  p r e f e r a b l y   10  to  20  c a r b o n  

atoms,  and,  in  the  case  of  e t h e r s   one  or  more  g lyce ry l   and /o r   from  t o  

20  e t h y l e n e o x y   and  or  p ropyleneoxy   g r o u p s .  

P r e f e r r e d   a n i o n i c   s u r f a c t a n t s   are  sodium  s a l t s .   Other   s a l t s   o f  

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

magnesium,  ammonium,  monoethanolamine ,   d i e t h a n o l a m i n e ,   t r i e t h a n o l a m i n e  

and  alkyl   amines  c o n t a i n i n g   up  to  seven  a l i p h a t i c   carbon  a t o m s .  

The  s u r f a c t a n t   mixture   may  o p t i o n a l l y   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 .   The  non ion ic   s u r f a c t a n t   may  be  e .g .   a  CIO-22 
a l k a n o l a m i d e   of  a  mono  or  d i - l o w e r   a l k a n o l a m i n e , s u c h   as  c o c o n u t  

monoe thano lamide .   Other  nonionic   s u r f a c t a n t s   which  may  o p t i o n a l l y   be  

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

e t h o x y l a t e d   amines,   e t h o x y l a t e d   a l k y l o l a m i d e s ,   e t h o x y l a t e d  

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

e s t e r s ,   e t h o x y l a t e d   phosphate   e s t e r s ,   and  the  p r o p o x y l a t e d   o r  

e t h o x y l a t e d   and  p r o p o x y l a t e d   ana logues   of  al l   the  a f o r e s a i d  



e t h o x y l a t e d   n o n i o n i c s ,   a l l   having  a  C8-22  a lkyl   or  a lkenyl   g roup  

and  up  to  20  e t h y l e n e o x y   a n d / o r   p ropy leneoxy   g roups ,   or  any  o t h e r  

n o n i o n i c   s u r f a c t a n t   which  has  h i t h e r t o   been  i n c o r p o r a t e d   in  powder  o r  

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   e .g .   amine  ox ides .   The  l a t t e r   t y p i c a l l y  

have  at  l e a s t   one  C8-22,  p r e f e r a b l y   C10-20  a lkyl   or  a l k e n y l  

group  and  up  to  two  lower  ( e . g .   C1-4,  p r e f e r a b l y   C1-2)  a l k y l  

g r o u p s .  

The  p r e f e r r e d   Ac t ive   I n g r e d i e n t s   or  m i x t u r e s   for   our  i n v e n t i o n  

are  for   example  those   hav ing   an  HLB  g r e a t e r   than  7,  p r e f e r a b l y   g r e a t e r  

than  8,  more  p r e f e r a b l y   g r e a t e r   than  10,  most  p r e f e r a b l y   g r e a t e r   t h a n  

12  and  p r e f e r a b l y   l e s s   than  18,  more  p r e f e r a b l y   l e s s   than  16,  m o s t  

p r e f e r a b l y   l e s s   than  1 5 .  

C e r t a i n   of  our  d e t e r g e n t s   may  c o n t a i n   c a t i o n i c   s u r f a c t a n t s ,  

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

as  a  minor  p r o p o r t i o n   of  the   t o t a l   a c t i v e   m a t e r i a l .   C a t i o n i c   f a b r i c  

s o f t e n e r s   of  value  in  the  i n v e n t i o n   i n c l u d e   q u a t e r n a r y   amines  h a v i n g  

two  long  cha ins   ( e . g .   C12-22  t y p i c a l l y   C16-20)  a lky l   o r  

a lkeny l   groups  and  e i t h e r   two  s h o r t   cha ins   ( e . g .   C1-4)  alkyl   g r o u p s ,  

or  one  s h o r t   chain  and  one  benzyl  group.  They  a l so   i n c l u d e   i m i d a z o l i n e  

and  q u a t e r n i s e d   i m i d a z o l i n e s   having  two  long  cha in   a lkyl   or  a l k e n y l  

g roups ,   and  amido  amines  and  q u a t e r n i s e d   amido  amines  having  two  l o n g  

cha in   alkyl   or  a lkenyl   g roups .   The  q u a t e r n i s e d   s o f t e n e r s   are  a l l  

u s u a l l y   s a l t s   of  anions  which  impar t   a  measure  of  wa te r   d i s p e r s i b i l i t y  

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

e t h o s u l p h a t e ,   s u l p h a t e   or  n i t r a t e .   Compos i t ions   of  our  i n v e n t i o n  

hav ing   f a b r i c   s o f t e n e r   c h a r a c t e r   may  c o n t a i n   s m e c t i t e   c l a y s .  

Compos i t ions   of  our  i n v e n t i o n   may  a l so   c o n t a i n   a m p h o t e r i c  

s u r f a c t a n t ,   which  may  be  i n c l u d e d   t y p i c a l l y   in  s u r f a c t a n t s   h a v i n g  

c a t i o n i c   f a b r i c   s o f t e n e r ,   but   may  a lso   be  i n c l u d e d ,   u s u a l l y   as  a  

minor  component  of  the  A c t i v e   I n g r e d i e n t s ,   in  any  of  the  o t h e r  

d e t e r g e n t   types   d i s c u s s e d   a b o v e .  



Amphoter ic   s u r f a c t a n t s   i nc lude   b e t a i n e s ,   s u l p h o b e t a i n e s   and  

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

compound  having  a  long  chain  alkyl  or  a lkeny l   group  with  t h e  

a p p r o p r i a t e   r e a g e n t , s u c h   as  c h l o r o a c e t i c   ac id   or  propane  s u l t o n e .  

Examples  of  s u i t a b l e   t e r t i a r y   n i t r o g e n   c o n t a i n i n g   compounds  i n c l u d e :  

t e r t i a r y   amines  having  one  or  two  long  cha in   alkyl   or  a lkenyl   g r o u p s ,  

o p t i o n a l l y   a  benzyl  group  and  any  o t h e r   s u b s t i t u e n t   a  sho r t   c h a i n  

alkyl   group;   i m i d a z o l i n e   having  one  or  two  long  chain  alkyl  or  a l k e n y l  

groups  and  amidoamines  having  one  or  two  long  chain  alkyl  or  a l k e n y l  

g r o u p s .  

Those  s k i l l e d   in  the  d e t e r g e n t   a r t   wi l l   a p p r e c i a t e   t h a t   t h e  

s p e c i f i c   s u r f a c t a n t   types   d e s c r i b e d   above  are  only  exemplary  of  t h e  

commoner  s u r f a c t a n t s   s u i t a b l e   for  use  a c c o r d i n g   to  the  i n v e n t i o n .   Any 

s u r f a c t a n t   c a p a b l e   of  pe r fo rming   a  usefu l   f u n c t i o n   in  the  wash 

l i q u o r   may  be  i n c l u d e d .   A  f u l l e r   d e s c r i p t i o n   of  the  p r i n c i p a l   t y p e s  

o f   s u r f a c t a n t   which  are  commerc ia l ly   a v a i l a b l e   is  given  in  the  c u r r e n t  

e d i t i o n   of  "McCutcheon 's   E m u l s i f i e r s  &   D e t e r g e n t s " ,   p u b l i s h e d   by  t h e  

McCutcheon  d i v i s i o n   of  M a n u f a c t u r i n g   C o n f e c t i o n e r s   P u b l i s h i n g   Company. 

ELECTROLYTE 

E l e c t r o l y t e   is  e s s e n t i a l   in  o rde r   to  i n t e r a c t   with  t h e  

s u r f a c t a n t   to  form  a  s p a c e - f i l l i n g   s p h e r u l i t i c   system.  The 

E l e c t r o l y t e   c o n c e n t r a t i o n   is  p r e f e r a b l y   not ,   however,  s u f f i c i e n t   t o  

permi t   s u b s t a n t i a l   s t a c k i n g   of  any  p l a n a r   B i l a y e r s ,   to  form  non -  

s p h e r i c a l   Lame l l a r   Phases .   Such  Lame l l a r   Phases   may  provide  n o n - S t a b l e  

or  Shear  Uns t ab le   c o m p o s i t i o n s ,   un les s   the  Pay  Load  is  s u f f i c i e n t l y  

high  for  the  L a m e l l a r   Phase  to  form  a  s t a b l e   s t r u c t u r e   acco rd ing   t o  

E.P.008614A,  The  r e l a t i v e l y   s t rong   ma t r ix   which  c h a r a c t e r i s e s   t h e  

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

V i s c o s i t y .   For  a  s u i t a b l e   s u r f a c t a n t   system  at  a  s u i t a b l e  

c o n c e n t r a t i o n ,   we  have  found  t h a t   i t   is  p o s s i b l e   to  s t a b i l i s e   t h e  

system  in  a cco rdance   with  an  our  i n v e n t i o n   by  i n c l u d i n g   in  t h e  

compos i t ion   a  s u i t a b l e   q u a n t i t y   of  E l e c t r o l y t e .  



I n s u f f i c i e n t   E l e c t r o l y t e   r e s u l t s   in  u n s t a b l e ,   or  s h e a r ,   o r  

t e m p e r a t u r e   s e n s i t i v e   sys tems   a n d / o r   in  systems  having  u n d e s i r a b l y  

high  V i s c o s i t y .   The  p r o p o r t i o n   of  E l e c t r o l y t e   must  t h e r e f o r e   be  

s e l e c t e d   a c c o r d i n g   to  the  n a t u r e   of  the  s u r f a c t a n t   and  the  amount  o f  

any  H y d r o t r o p e   p r e s e n t   to  p r o v i d e   c o m p o s i t i o n s   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n .  

The  optimum  p r o p o r t i o n   of  E l e c t r o l y t e   may  g e n e r a l l y   be  

d e t e r m i n e d   by  making  p r o g r e s s i v e   a d d i t i o n s   of  E l e c t r o l y t e   to  an  

aqueous ,   m i c e l l a r   s o l u t i o n   of  the  Ac t ive   I n g r e d i e n t s   ( t y p i c a l l y   a b o u t  

15  to  20%  by  we igh t   A c t i v e )   and  o b s e r v i n g   one  or  more  of  s e v e r a l  

c h a r a c t e r i s t i c   p r o p e r t i e s   of  the  system  such  as  t u r b i d i t y ,  

C o n d u c t i v i t y ,   Yield  P o i n t ,   appea rance   under  the  p o l a r i s i n g   m i c r o s c o p e  

or  wi th   phase  c o n t r a s t   or  d i f f e r e n t i a l   i n t e r f e r e n c e   c o n t r a s t ,   o r  

b e h a v i o u r   on  High  G  C e n t r i f u g i n g .  

When  the  p r o p e r t i e s   c h a r a c t e r i s t i c   of  S tage   I I I   as  d e s c r i b e d  

h e r e i n b e f o r e   are  d e t e c t e d ,   e . g .   a  t u r b i d   c o m p o s i t i o n   a t ,   or  near  a  

F i r s t  C o n d u c t i v i t y   minimum,  with  a  Floc  of  S p h e r u l i t e s   showing  no 

c l e a r   i s o t r o p i c   a reas   and  showing  no  c l e a r   l a y e r   on  High  G 

C e n t r i f u g i n g ,   then  the  s p h e r u l i t i c   range  has  been  i d e n t i f i e d .  

The  p r o p o r t i o n   may  be  o p t i m i s e d   w i t h i n   t h i s   range  by  o b s e r v i n g  

the  amount  r e q u i r e d   to  o b t a i n   no  c l e a r   l a y e r   on  High  G  C e n t r i f u g i n g  

fo r   90  m inu te s ,   a n d / o r   to  p r o v i d e   Tempera tu re   S t a b l e   and /or   S h e a r  

S t a b l e   c o m p o s i t i o n s .   I f   the  c o m p o s i t i o n   is  i n t e n d e d   fo r   a  market  i n  

which  low  V i s c o s i t y   is  of  pr imary   i m p o r t a n c e ,   the   o p t i m i s e d  

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

a c h i e v e d   or  s igns  of  i n s t a b i l i t y   are  obse rved .   I f   the  l a t t e r   o c c u r s ,  
f u r t h e r   a d d i t i o n s   of  E l e c t r o l y t e   may  be  made  u n t i l   a  s u f f i c i e n t l y  

s t a b l e   compos i t i on   has  been  o b t a i n e d .  

The  amount  of  E l e c t r o l y t e   is  p r e f e r a b l y   g r e a t e r   than  t h a t   at  t h e  

F i r s t   C o n d u c t i v i t y   Minimum  in  the  C o n d u c t i v i t y / E l e c t r o l y t e  

c o n c e n t r a t i o n   graph  and  c o r r e s p o n d s   to  the  amount  r e q u i r e d   to  p r o v i d e  

a  c o m p o s i t i o n   having  a  Y ie ld   P o i n t   g r e a t e r   than  1.5  dynes  cm-2. 



We  p r e f e r   to  use  F u n c t i o n a l   E l e c t r o l y t e s   such  as  c a r b o n a t e s ,  

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

c i t r a t e s ,   al l   of  which  are  B u i l d e r s ,   but  the  e f f e c t i v e   c o n c e n t r a t i o n  

of  some  such  E l e c t r o l y t e s ,   e .g .   c a r b o n a t e s ,   may  be  u n d e s i r a b l y   l i m i t e d  

by  t h e i r   s o l u b i l i t y .   In  such  cases   i t   may  prove  n e c e s s a r y   to  add  a 

more  s o l u b l e   Non-Func t iona l   E l e c t r o l y t e .   Sodium  c h l o r i d e   and  sod ium 

n i t r a t e   have  been  found  p a r t i c u l a r l y   e f f e c t i v e   in  t h i s   r e s p e c t .  

Of ten ,   the  p r o p o r t i o n   of  E l e c t r o l y t e   in  the  at  l e a s t   one  

p r e d o m i n a n t l y   aqueous  phase  is  s u f f i c i e n t   to  p rovide   a  c o n c e n t r a t i o n  

of  at  l e a s t   0.3  p r e f e r a b l y   at  l e a s t   1.2  e.g  2.0  to  4.5  gram  ions  p e r  

l i t r e   of  a l k a l i   meta l ,   a l k a l i n e   e a r t h   metal  and /or   ammonium  c a t i o n s .  

BUILDERS 

The  B u i l d e r ,   in  p r e f e r r e d   c o m p o s i t i o n s   of  our  i n v e n t i o n   i s  
.  b e l i e v e d   to  be  normal ly   p r e s e n t ,   at  l e a s t   p a r t i a l l y ,   as  d i s c r e t e   s o l i d  

c r y s t a l l i t e s   suspended  in  the  c o m p o s i t i o n .   The  c r y s t a l l i t e s   t y p i c a l l y  

have  a  s i z e   of  up  to  60  eg  1  t o   50  m i c r o n s .  

We  have  found  t h a t   F o r m u l a t i o n s   c o n t a i n i n g   s o d i u m  

t r i p o l y p h o s p h a t e   as  Bu i lde r ,   or  at  l e a s t   a  major  p r o p o r t i o n   of  sodium 

t r i p o l y p h o s p h a t e   in  admixture   with  o the r   B u i l d e r s ,   e x h i b i t   s t a b i l i t y  

and  m o b i l i t y   over  a  wider  range  of  Dry  Weight  than  c o r r e s p o n d i n g  

F o r m u l a t i o n s   with  o ther   B u i l d e r s .   Such  f o r m u l a t i o n s   are  t h e r e f o r e  

p r e f e r r e d .   Our  i n v e n t i o n ,   however,   a l so   p rov ides   c o m p o s i t i o n s  

compr i s ing   o the r   Bu i lde r s   such  as  po t a s s ium  t r i p o l y p h o s p h a t e ,  

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

p y r o p h o s p h a t e s ,   phosphona te s ,   EDTA  a n d / o r   p o l y c a r b o x y l a t e s ,   o p t i o n a l l y  

but  p r e f e r a b l y ,   in  admixture   with  t r i p o l y p h o s p h a t e .   O r t h o p h o s p h a t e s  

may  be  p r e s e n t ,   p r e f e r a b l y   as  minor  components  in  admix tu re   w i t h  

t r i p o l y p h o s p h a t e ,   as  may  a l k a l i   metal  s i l i c a t e s   and  c a r b o n a t e s .  

S i l i c a t e s   and  c a r b o n a t e s   are  p a r t i c u l a r l y   p r e f e r r e d   s ince   t h e y  

perform  seve ra l   va luab le   f u n c t i o n s .   They  provide   the  f r ee   a l k a l i n i t y  

d e s i r a b l e   to  s apon i fy   fa t s   in  the  s o i l ,   they  have  an  e f f e c t   a s  



B u i l d e r s ,   and  in  the  case  of  s i l i c a t e s ,   they  i n h i b i t   c o r r o s i o n   o f  

a luminium  s u r f a c e s   in  washing  machines .   In  a d d i t i o n ,   they  a r e  

e f f e c t i v e   as  E l e c t r o l y t e s   n e c e s s a r y   to  form  a  s p h e r u l i t i c   s y s t e m .  

T y p i c a l l y ,   where  s i l i c a t e   is  used  to  p r e p a r e   our  c o m p o s i t i o n s   i t  

has  an  Na2O:  SiO2  r a t i o   of  from  1:1  to  1:2  or  1 : 1 . 5   to  1 : 1 . 8 .   I t  

w i l l   however  be  a p p r e c i a t e d   t h a t   any  r a t i o   of  Na20  (or  o the r   base)  t o  

Si02,   or  even  s i l i c i c   a c id ,   could   be  used  to  p rov ide   the  s i l i c a t e   i n  

the  c o m p o s i t i o n ,   and  any  n e c e s s a r y   a d d i t i o n a l   a l k a l i n i t y   p rov ided   by 

a d d i t i o n   of  a n o t h e r   base  such  as  sodium  c a r b o n a t e   or  h y d r o x i d e .  

F o r m u l a t i o n s   not  i n t e n d e d   fo r   use  in  washing  machines  do  not  r e q u i r e  

s i l i c a t e s   p rov ided   t h a t   t h e r e   is  an  a l t e r n a t i v e   source  of  a l k a l i n i t y .  

We  do  not  exc lude   c o m p o s i t i o n s   where in   the  B u i l d e r   is  p r e s e n t  

s u b s t a n t i a l l y   e n t i r e l y   in  s o l u t i o n ,   e . g .   sodium  n i t r i l o   t r i a c e t a t e ,  

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

The  B u i l d e r   no rmal ly   c o n s t i t u t e s   a t   l e a s t   15%  by  weight   of  t h e  

c o m p o s i t i o n s ,   p r e f e r a b l y   a t   l e a s t   20%.  We  p r e f e r   t h a t   the  r a t i o   o f  

B u i l d e r   to  s u r f a c t a n t   is  g r e a t e r   than  1:1  p r e f e r a b l y   1 .2 :1   to  4 : 1 .  

CATIONS 

On  economic  grounds  i t   is  g e n e r a l l y   p r e f e r r e d   t h a t   the  c a t i o n s  

p r e s e n t   should  c o n s i s t ,   at   l e a s t   p r e d o m i n a n t l y ,   of  sodium.  T h u s ,  

f o r   example,  the  p r e f e r r e d   B u i l d e r   is  sodium  t r i p o l y p h o s p h a t e ,   t h e  

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

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

e .g .   carboxymethyl   c e l l u l o s e ,   or  a l k a l i ,   e .g .   s i l i c a t e   or  c a r b o n a t e  

are  also  p r e f e r a b l y   p r e s e n t   as  the  sodium  s a l t s .   Sodium  c h l o r i d e ,  

sodium  n i t r a t e   or  o t h e r   s o l u b l e   i n o r g a n i c   sodium  s a l t s   may  be  added  t o  

i n c r e a s e   the  E l e c t r o l y t e   c o n c e n t r a t i o n .   Calcium  is  only  n o r m a l l y  

p r e s e n t   when  the  Ac t ive   I n g r e d i e n t s   compr ise   s u r f a c t a n t s ,   such  a s  
o l e f i n   s u l p h o n a t e s   or  n o n - i o n i c s   which  are  t o l e r a n t   of  i t s   p r e s e n c e .  

Magnesium  s a l t s   may  be  p r e s e n t ,   and  are  more  compa t ib l e   w i t h  

s u r f a c t a n t s   than  is  c a l c i u m .  



I t   is  p o s s i b l e ,   a l t e r n a t i v e l y ,   but  l e s s   p r e f e r a b l y   to  c h o o s e  

s a l t s   of  p o t a s s i u m ,   ammonium,  lower  amines,   a l k a n o l a m i n e s   or  mixed  

c a t i o n s .   Compos i t ions   c o n t a i n i n g   high  p r o p o r t i o n s   of  such  c a t i o n s  

are ,   however,  u n l i k e l y   to  be  cos t   e f f e c t i v e   in  compar ison  w i t h  

c o n v e n t i o n a l   l aundry   powde r s .  

ALKALINITY 

The  c o m p o s i t i o n s   of  our  i n v e n t i o n   are  p r e f e r a b l y   a l k a l i n e ,   b e i n g  

d e s i r a b l y   b u f f e r e d   with  an  a l k a l i n e   b u f f e r   to  p rov ide   a  pH  in  t h e  

compos i t i on   as  measured  on  a  g lass   e l e c t r o d e ,   above  8.5  p r e f e r a b l y  

above  9,  most  p r e f e r a b l y   above  9.2,   e .g .   9.5  to  12  e s p e c i a l l y   10  t o  

11.  We  p a r t i c u l a r l y   p r e f e r   t h a t   our  c o m p o s i t i o n s   should  be  adapted   t o  

p rov ide   a  pH  of  g r e a t e r   than  9 .7 ,   e .g .   g r e a t e r   than  10,  e s p e c i a l l y  

10.5  to  11.5  in  a  wash  l i q u o r   c o n t a i n i n g   the  compos i t i on   d i l u t e d   t o  

0.5%  Dry  Weight.   They  d e s i r a b l y   have  s u f f i c i e n t   f ree   a l k a l i n i t y   t o  

r e q u i r e   at  l e a s t   0.4  mls,  p r e f e r a b l y   at  l e a s t   0.8  mls,  most  p r e f e r a b l y  

1  to  12  mls,   e .g .   3  to  10  mls,  t y p i c a l l y   4  to  9  mls  of  N/10  HC1  t o  

reduce  the  pH  of  100  mls.  of  a  d i l u t e   s o l u t i o n   of  the  c o m p o s i t i o n ,  

c o n t a i n i n g   0.5%  Dry  Weight,  to  9,  a l though   c o m p o s i t i o n s   having  h i g h e r  

a l k a l i n i t y   may  a l so   be  commerc ia l ly   a c c e p t a b l e .   In  g e n e r a l ,   l o w e r  

a l k a l i n i t i e s   are  l e s s   a c c e p t a b l e   in  commercial  p r a c t i c e ,   a l though  n o t  

exc luded   from  the  scope  of  our  i n v e n t i o n .  

The  a l k a l i n e   b u f f e r   is  p r e f e r a b l y   sodium  t r i p o l y p h o s p h a t e   a n d  

the  a l k a l i n i t y   is  p r e f e r a b l y   p rov ided   at  l e a s t   in  pa r t   by  sodium 

c a r b o n a t e .   Other   p r e f e r r e d   a l k a l i n e   b u f f e r s   i n c l u d e   sodium  s i l i c a t e .  

SOLUBILISERS 

H i t h e r t o ,   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   have  commonly  c o n t a i n e d  

s u b s t a n t i a l   c o n c e n t r a t i o n s   of  Hydro t ropes   and /o r   o r g a n i c ,   w a t e r -  

m i s c i b l e   h y d r o x y l i c   s o l v e n t s   such  as  methanol ,   e t h a n o l ,   i s o p r o p a n o l ,  

g l y c o l ,   g l y c e r o l ,   p o l y e t h y l e n e   glycol   and  p o l y p r o p y l e n e   g lyco l .   They 

are,   however,  c o s t l y   and  not  F u n c t i o n a l   I n g r e d i e n t s .   They  may,  i n  

c e r t a i n   c i r c u m s t a n c e s   promote  p o u r a b i l i t y   or  pe rmi t   a  s u r f a c t a n t   t o  



form  a  s p h e r u l i t i c   phase  more  r e a d i l y .   1e  do  not  t h e r e f o r e   t o t a l l y  

exc lude   them  from  al l   c o m p o s i t i o n s   of  our  i n v e n t i o n ,   but  we  p r e f e r  

t h a t   t h e i r   p r e s e n c e   be  l i m i t e d   to  the  minimum  r e q u i r e d   to  e n s u r e   a 

S p h e r u l i t i c   Compos i t ion   of  a d e q u a t e   P o u r a b i l i t y .   If   not  so  r e q u i r e d   we 

p r e f e r   t h a t   they  be  a b s e n t .   S o l v e n t s   may  sometimes  need  to  b e  

accommodated  as  components  of  perfumes  or  o the r   of  the  Usual  M i n o r  

I n g r e d i e n t s .  

DRY  WEIGHT 

The  Dry  Weight  of  the  c o m p o s i t i o n   a f f e c t s   s t a b i l i t y   a n d  

P o u r a b i l i t y .   Optimum  Dry  Weight  may  vary  c o n s i d e r a b l y   from  one  t y p e  

of  F o r m u l a t i o n   to  a n o t h e r   and  may  be  s e l e c t e d   to  p rov ide   the  r e q u i r e d  

V i s c o s i t y .   G e n e r a l l y   speak ing   i t   has  not  been  found  p o s s i b l e   t o  

g u a r a n t e e   S t a b l e   c o m p o s i t i o n s   below  abou t   35%  by  we igh t   Dry  W e i g h t ,  

a l t h o u g h   some  types   of  F o r m u l a t i o n   can  be  o b t a i n e d   in  a  S t a b l e   f o r m  

below  30%  Dry  Weight,   and  sometimes  as  low  as  25%  Dry  Weight.   We  do 

not  exc lude   the  p o s s i b i l i t y   of  making  S t a b l e   Compos i t ions   at   Dry  

Weights  down  to  20%. 

For  any  given  F o r m u l a t i o n   a c c o r d i n g   to  our  i n v e n t i o n   a  range  o f  

Dry  Weights  can  be  i d e n t i f i e d   w i t h i n   which  the  c o m p o s i t i o n   is  b o t h  

S t a b l e   and  P o u r a b l e .   G e n e r a l l y   below  t h i s   range,   s e d i m e n t a t i o n   o c c u r s  

and  above  the  range,   the  F o r m u l a t i o n   is  e i t h e r   u n s t a b l e   or  t o o  

v i s c o u s .   The  a c c e p t a b l e   range  may  be  r o u t i n e l y   d e t e r m i n e d   for   any  

given  F o r m u l a t i o n   by  p r e p a r i n g   the  s u s p e n s i o n   us ing   the  minimum  w a t e r  

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

samples   to  p r o g r e s s i v e l y   h i g h e r   d i l u t i o n s ,   and  o b s e r v i n g   the  s a m p l e s  

fo r   s igns   of  s e d i m e n t a t i o n   over  a  s u i t a b l e   p e r i o d .   For  some 

F o r m u l a t i o n s   the  a c c e p t a b l e   range  of  Dry  Weights   may  extend  from  30% 

or  35%  to  60  or  even  70%  by  we igh t   for  o t h e r s   i t   may  be  much  n a r r o w e r ,  

e .g .   40  to  45%  by  w e i g h t .  

I f   no  S t a b l e   Pourab le   range  can  be  de t e rmined   by  the  a b o v e  

methods,   the  F o r m u l a t i o n   should  be  m o d i f i e d   a c c o r d i n g   to  the  t e a c h i n g  

h e r e i n   e .g .   by  the  a d d i t i o n   of  more  sodium  c a r b o n a t e ,   sodium  s i l i c a t e  



s o l u t i o n   or  o t h e r   E l e c t r o l y t e   i f   the  c o m p o s i t i o n   e x h i b i t s   S t a g e   o r  

II  p r o p e r t i e s ,   or  by  r educ ing   the  E l e c t r o l y t e   c o n t e n t   or  a d d i n g  

Hydro t rope   i f   the  c o m p o s i t i o n   e x h i b i t s   Stage  IV  or  V  p r o p e r t i e s .  

A l t e r n a t i v e l y ,   i f   d i f f i c u l t y   is  e n c o u n t e r e d   in  f i n d i n g   a  S t a b l e  

S p h e r u l i t i c   system  by  merely  a l t e r i n g   the  E l e c t r o l y t e   c o n t e n t ,   t h e  

Act ive   I n g r e d i e n t s   may  be  modi f ied   by  adding  a  foam  s t a b i l i s i n g  

s u r f a c t a n t ,   such  as  a lkyl   e t h e r   s u l p h a t e ,   a l k a n o l a m i d e   or  amine  o x i d e ,  

if   the  c o m p o s i t i o n   tends   to  form  Stage  I V  o r  V ,   or  by  adding  a l k y l  

benzene  s u l p h o n a t e   or  alkyl  s u l p h a t e   or  o t h e r   n o n - e t h o x y l a t e d   a n i o n i c  

s u r f a c t a n t   i f   S tage   I  or  Stage  II  p r o p e r t i e s   p r e d o m i n a t e .  

PREPARATION 

Compos i t ions   of  our  i n v e n t i o n   can,  in  many  i n s t a n c e s   be  r e a d i l y  

p repa red   by  normal  s t i r r i n g   t o g e t h e r   of  the  i n g r e d i e n t s .   I t   is  a 

c h a r a c t e r i s t i c   of  our  p r e f e r r e d   c o m p o s i t i o n s ,   however,  t h a t   they  a r e  

not  d e s t a b i l i s e d   or  t h i c k e n e d   by  s u b j e c t i o n   to  high  shear   f o r c e s .  

The  o rder   and  c o n d i t i o n s   of  mixing  the  i n g r e d i e n t s   are  s o m e t i m e s  

i m p o r t a n t   in  p r e p a r i n g   a  s t a b l e   s t r u c t u r e d   mix tu re   a c c o r d i n g   to  o u r  

i n v e n t i o n .  

Compos i t ions   a cco rd ing   to  our  i n v e n t i o n   may  be  t y p i c a l l y  

o b t a i n e d   for  any  s u i t a b l e   Act ive   I n g r e d i e n t s   by  f i r s t   p r e p a r i n g   a 

c l e a r   aqueous  L1  s o l u t i o n   of  the  Act ive   I n g r e d i e n t s   at  a  s u i t a b l e  

c o n c e n t r a t i o n   ( e . g .   15  to  30%  by  weight   Ac t i ve )   with  warming,  i f  

n e c e s s a r y ,   and  d i s s o l v i n g   E l e c t r o l y t e   in  the  L1  s o l u t i o n   or  a d d i n g  

c o n c e n t r a t e d   E l e c t r o l y t e   s o l u t i o n   ( p r e f e r a b l y   F u n c t i o n a l   E l e c t r o l y t e )  

un t i l   the  mix tu re   becomes  opaque.  A  sample  of  the  mix ture   is  t h e n  

c e n t r i f u g e d   at  20,OOOG  for  5  minutes .   If  a  c l e a r   aqueous  phase  i s  

observed ,   more  E l e c t r o l y t e   is  added  to  the  mix tu re   un t i l   High  G 

C e n t r i f u g i n g   no  l onge r   gives  evidence   of  a  s e p a r a t e ,   s u b s t a n t i a l l y  

c l e a r ,   aqueous  phase.   The  weight   r a t i o   of  Ac t ive   I n g r e d i e n t   t o  

d i s s o l v e d   E l e c t r o l y t e   is  then  n o t e d .  



A  c o m p o s i t i o n   c o n t a i n i n g   a l l   the   d e s i r e d   I n g r e d i e n t s   and  h a v i n g  

the  A c t i v e   I n g r e d i e n t   to  E l e c t r o l y t e   w e i g h t   r a t i o   a l r e a d y   d e t e r m i n e d  

may  then  be  p r e p a r e d   a t   the  d e s i r e d   P e r c e n t a g e   Dry  Weight  ( t y p i c a l l y  

40  to  50%).  F o r m a t i o n   of  a  c l e a r   aqueous  Lye  phase  on  High  G 

C e n t r i f u g i n g   i n d i c a t e s   the  p r e s e n c e   of  L a m e l l a r   or  n o n - s p a c e   f i l l i n g  

S p h e r i c a l   "G"  Phase  and  the  amount  of  E l e c t r o l y t e   is  then  r e d u c e d  

u n t i l   no  c l e a r   phase   is  obse rved   on  High  G  C e n t r i f u g i n g .   Samples  o f  

the  l a t t e r   F o r m u l a t i o n   at  d i f f e r e n t   Dry  Weights   may  be  p r e p a r e d   t o  

d e t e r m i n e   the  optimum  b a l a n c e   of  Pay  L o a d / m o b i l i t y / s t a b i l i t y  

c h a r a c t e r i s t i c s .   I f ,   on  d i l u t i o n   to  a  d e s i r e d ,   low  V i s c o s i t y ,   t h e  

s t a b i l i t y   is  i n a d e q u a t e ,   i t  may   o f t e n   be  r e s t o r e d   by  adding  m o r e  

E l e c t r o l y t e .   I f   d i f f i c u l t y   is  e x p e r i e n c e d   l o c a t i n g   a  s u i t a b l e   A c t i v e /  

E l e c t r o l y t e   r a t i o   in  the  f i r s t   s t age   of  the  above  o p e r a t i o n   t h e  

- p r o c e d u r e   may  be  r e p e a t e d   u s ing   a  more  s o l u b l e   E l e c t r o l y t e ,   e . g .   a  

n o n - F u n c t i o n a l   E l e c t r o l y t e   such  as  sodium  c h l o r i d e   o r   s o d i u m  n i t r a t e .  

A l t e r n a t i v e l y ,   the  A c t i v e   system  may  be  m o d i f i e d   by  a d d i t i o n   o f  

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

i n v e n t i o n ,   e . g .   e t h e r   s u l p h a t e s ,   amine  ox ides   or  a l k a n o l a m i d e s ,   i f  

Stage  IV  or  V  p r o p e r t i e s  a r e   o b s e r v e d ,   or  a  n o n - e t h o x y l a t e d   a n i o n i c  

s u r f a c t a n t   i f   S t age   I  or  II  p r o p e r t i e s   are  more  r e a d i l y   o b t a i n e d .   The  

p r o p o r t i o n s   of  s u r f a c t a n t   may  be  a d j u s t e d   u n t i l   a  m i x t u r e   is  o b t a i n e d  

t h a t   forms  a  S t a b l e ,   t u r b i d ,   m ix tu re   a t   the  F i r s t   C o n d u c t i v i t y  

Minimum. 

T y p i c a l l y ,   mixing  is  c a r r i e d   out   a t   ambien t   t e m p e r a t u r e   w h e r e  

c o n s i s t e n t   with  a d e q u a t e   d i s p e r s i o n ,   c e r t a i n   i n g r e d i e n t s ,   e .g .   n o n -  

i o n i c   s u r f a c t a n t s   such  as  coconut   m o n o e t h a n o l a m i d e   r e q u i r e   g e n t l e  

warming  e . g .   400  fo r   adequa t e   d i s p e r s i o n .   Th is   degree   of  warming  may 

g e n e r a l l y   be  a c h i e v e d   by  the  heat   of  h y d r a t i o n   of  s o d i u m  

t r i p o l y p h o s p h a t e .   To  ensu re   s u f f i c i e n t   warming  we  p r e f e r   to  add  t h e  

t r i p o l y p h o s p h a t e   in  the  anhydrous   form  c o n t a i n i n g   a  s u f f i c i e n t l y   h i g h  

p r o p o r t i o n   of  the  high  t e m p e r a t u r e   r i s e   m o d i f i c a t i o n   commonly  c a l l e d  

"Phase  I" .   The  f o r e g o i n g   p r o c e d u r e   is  only  one  of  s eve ra l   m e t h o d s  

t h a t   may  be  s a t i s f a c t o r i l y   used  for   all   or  most  of  the  c o m p o s i t i o n s   o f  

our  i n v e n t i o n .   Some  F o r m u l a t i o n s   are  more  s e n s i t i v e   to  the  o r d e r   and  

t e m p e r a t u r e   of  mixing  than  o t h e r s .   We have  found  t h a t   i t   is  s o m e t i m e s  

a d v a n t a g e o u s   to  premix  s o l i d   components ,   such  as  t r i p o l y p h o s p h a t e   and  

c a r b o n a t e .  



FORMULATIONS 

Formu la t i ons   are  t y p i c a l l y   based  o n  m i x t u r e s   of  one  or  more  n o n -  

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

s u r f a c t a n t ,   with  one  or  more  c o s u r f a c t a n t   which  forms  a  s t a b l e   foam 

such  as  an  e t h o x y l a t e d   a n i o n i c   s u r f a c t a n t ,   an  amine  oxide  or  a  f a t t y  

a lkano l amide .   The  f i r s t   component  of  the  Ac t ive   I n g r e d i e n t s ,   i . e .   t h e  

the  non  e t h o x y l a t e d   a n i o n i c   s u r f a c t a n t   may  for   example  be  a  C l o -  

18  alkyl  s u l p h a t e   and /o r   C10-14  alkyl   benzene  s u l p h o n a t e .   The 

second  component  or  c o s u r f a c t a n t   may  be  a  sodium  C10-20  s t r a i g h t  

or  branched  chain  alkyl  C1-10  mole  e t h e r   s u l p h a t e   or  an  a l k y l  

phenol  e the r   s u l p h a t e ,   amine  e t h e r   s u l p h a t e ,   a l kano l amide   e t h e r  

s u l p h a t e   or  f a t t y   acid  e t h e r   s u l p h a t e .   A l t e r n a t i v e l y   or  a d d i t i o n a l l y ,  

the  second  component  may  compr ise   an  amine  oxide  or  f a t t y  

a l k y l o l a m i d e .   The  t o t a l   p r o p o r t i o n   by  we igh t   of  n o n - e t h o x y l a t e d  

a n i o n i c   to  c o s u r f a c t a n t   may  t y p i c a l l y   be  from  5:1  to  1:3,   p r e f e r a b l y  

4:1  to  1:2,   e .g .   3:1  to  1 :1 .   Small  amounts  ( e . g .   up  to  1%  of  t h e  

weight   of  the  c o m p o s i t i o n s )   of  Soap  may  be  p r e s e n t   to  aid  r i n s i n g   o f  

the  f a b r i c .   Nonionic   e t h o x y l a t e s   may  be  p r e s e n t   in  minor  p r o p o r t i o n s ,  

t y p i c a l l y   up  to  20%  by  wt.  of  the  t o t a l   Ac t ive   I n g r e d i e n t s ,   p r e f e r a b l y  

l e ss   than  15%,  u s u a l l y   l e s s   than  10%. 

The  sodium  alkyl  s u l p h a t e   or  alkyl   benzene  s u l p h o n a t e   may  b e  

t o t a l l y   or  p a r t i a l l y   r e p l a c e d ,   in  the  above  F o r m u l a t i o n s   by  o t h e r  

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

or  t o luene   s u l p h o n a t e s ,   or  by  p a r a f f i n   s u l p h o n a t e s ,   o l e f i n  

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

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

s u l p h a t e   may  be  wholly  or  p a r t i a l l y   r e p l a c e d   by  o the r   e the r   s u l p h a t e s  
such  as  alkyl  phenyl  e t h e r   s u l p h a t e s ,   f a t t y   acyl  m o n o e t h a n o l a m i d e  

e t h e r   s u l p h a t e s   or  mix tu res   t h e r e o f .  

According  to  a  s p e c i f i c   embodiment,  t h e r e f o r e ,   our  i n v e n t i o n  

p rov ides   a  S t a b l e ,   Pou rab l e ,   Non-Shear  S e n s i t i v e   S p h e r u l i t i c  

Composit ion  having  a  Pay  Load  of  at  l e a s t   35%  by  weight   and 

compr is ing :   water ;   from  12  to  40%  Dry  Weight  of  Act ive   I n g r e d i e n t  



based   on  the  Dry  Weight  of  the  c o m p o s i t i o n   and  from  20  to  80%  Dry 

Weight  of  B u i l d e r   based  on  the  Dry  Weight  of  the  c o m p o s i t i o n ,   at  l e a s t  

p a r t l y   p r e s e n t   as  suspended   s o l i d   and  p a r t l y   as  at  l e a s t   p a r t   of  s a i d  

d i s s o l v e d   E l e c t r o l y t e ,   in  a  t o t a l   we igh t   r a t i o   of  B u i l d e r   to  A c t i v e  

I n g r e d i e n t s   of  1 .3 :1   to  4 : 1 ;   and  where in   sa id   Ac t ive   I n g r e d i e n t s  

c o n s i s t s   of  (A)  from  30  to  80%  by  weight   t h e r e o f   of  a  n o n - a l k o x y l a t e d  

a n i o n i c   s u l p h a t e d   or  s u l p h o n a t e d   s u r f a c t a n t ,   and  (B)  from  20%  to  70% 

by  w e i g h t   of  the  t o t a l   s u r f a c t a n t   of  at   l e a s t   one  foam  s t a b i l i s i n g  

c o s u r f a c t a n t   such  as  an  a l k o x y l a t e d   a n i o n i c   s u r f a c t a n t ,   a n  

a l k a n o l a m i d e   or  an  amine  o x i d e .  

O p t i o n a l l y ,   the  a f o r e s a i d   c o m p o s i t i o n   may  a d d i t i o n a l l y   c o n t a i n  

up  to  6%  by  Dry  Weight  of  the  c o m p o s i t i o n   of  Soap.  P r e f e r a b l y   the  non-  

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

s u b s t a n t i a l l y   of  a lkyl   s u l p h a t e   or  a lkyl   benzene  s u l p h o n a t e ,  

.  p r e f e r a b l y   sodium  alkyl   benzene  s u l p h o n a t e ,   e . g .   C10-14  a l k y l  

benzene   s u l p h o n a t e .   A l t e r n a t i v e l y ,   the  a n i o n i c   s u r f a c t a n t   may  c o m p r i s e  

a  m i x t u r e   of  a lkyl   benzene  s u l p h o n a t e ,   a n d / o r   a lkyl   s u l p h a t e   w i t h  

a lkyl   e t h e r   s u l p h a t e   a n d / o r   a lky l   phenol  e t h e r   s u l p h a t e   in  w e i g h t  

p r o p o r t i o n s   of  e . g .   from  1:3  to  5:1  t y p i c a l l y   1:2  to  4:1  p r e f e r a b l y  

1:1  to  3:1  e .g .   2 : 1 .  

Low  foaming  c o m p o s i t i o n s   a c c o r d i n g   to  our  i n v e n t i o n   may  be  

p r e p a r e d   by  us ing   s u i t a b l e   f o a m - i n h i b i t o r s .   The  cho ice   of  foam- 

i n h i b i t o r   r e q u i r e s   some  c a r e ,   s ince   c e r t a i n   c o m m e r c i a l l y   a v a i l a b l e  

f o a m - i n h i b i t o r s   may  lose   t h e i r   e f f e c t i v e n e s s   on  s t o r a g e   i n  

c o m p o s i t i o n s   of  our  i n v e n t i o n ,   whi le   o the r s   are  only  e f f e c t i v e   a t  

c o n c e n t r a t i o n s   high  enough  to  a f f e c t   the  V i s c o s i t y   or  S t a b i l i t y   of  t h e  

c o m p o s i t i o n .   We  have  found  m i x t u r e s   of  o r g a n o p o l y s i l o x a n e   and  

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

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

embodiment ,   a  S t a b l e ,   P o u r a b l e ,   f l u i d ,   a q u e o u s - b a s e d ,   d e t e r g e n t  

c o m p o s i t i o n ,   c o m p r i s i n g :   from  12  to  40%  based  on  Dry  Weight  t h e r  o f  

of  A c t i v e   I n g r e d i e n t s   which  compr i se   from  30  to  90%  based  on  the  Dry 

w e i g h t   of  the  Act ive   I n g r e d i e n t s   of  n o n - a l k o x y l a t e d   s u l p h a t e d   a n d / o r  



s u l p h o n a t e d   an ion ic   s u r f a c t a n t   and  the  ba lance   of  a lkyl   e t h e r  

s u l p h a t e ,   a l k a n o l a m i d e   a n d / o r   amine  oxide;   an  aqueous  phase  c o n t a i n i n g  

s u f f i c i e n t   E l e c t r o l y t e   in  s o l u t i o n   to  form  a  s p a c e - f i l l i n g   S p h e r u l i t i c  

f loc   compr i s ing   at  l e a s t   p a r t   of  said  Active  I n g r e d i e n t s   a n d  

I n t e r s p e r s e d   with  sa id   aqueous  phase;   suspended  p a r t i c l e s   of  B u i l d e r ;  

an  e f f e c t i v e   amount  of  at  l e a s t   one  foam  i n h i b i t o r   and  o p t i o n a l l y   t h e  

Usual  Minor  I n g r e d i e n t s .  

According  to  a  f u r t h e r   s p e c i f i c   embodiment  our  i n v e n t i o n  

p r o v i d e s   a  Pourab le ,   S t a b l e ,   Non-Lamel lar   d e t e r g e n t   c o m p o s i t i o n   h a v i n g  

a  Payload  of  from  30%  to  50%  c o n s i s t i n g   e s s e n t i a l l y   of  from  12  to  40% 

Dry  Weight,   based  on  the  Dry  Weight  of  the  c o m p o s i t i o n ,   of  A c t i v e  

I n g r e d i e n t s ,   at  l e a s t   30%  B u i l d e r ,   based  on  the  Dry  Weight  of  t h e  

c o m p o s i t i o n ,   a  r a t i o   of  B u i l d e r   to  Act ive   I n g r e d i e n t   g r e a t e r   than  1 . 1  

to  1,  sa id   Active  I n g r e d i e n t   c o n s i s t i n g  e s s e n t i a l l y   of  a lkyl   b e n z e n e  

s u l p h o n a t e   having  8  to  18  a l i p h a t i c   carbon  atoms  and  an  a l k y l  

e t h a n o l a m i d e   s e l e c t e d   from  Cio-18  alkyl  monoe thano lamides   and  

d i e t h a n o l a m i d e s ,   in  a  weight   r a t i o   of  alkyl  benzene  s u l p h o n a t e   t o  

e t h a n o l a m i d e   of  from  1 .5 :1   to  4 :1 ,   said  Bu i l de r   being  s e l e c t e d   from 

sodium  t r i p o l y p h o s p h a t e ,   sodium  c a r b o n a t e ,   z e o l i t e ,   sodium  n i t r i l o  

t r i a c e t a t e ,   sodium  s i l i c a t e   and  mix tu res   t h e r e o f ,   such  t h a t   the  amount  

of  d i s s o l v e d   Bu i lde r   is  s u f f i c i e n t   to  provide  a  Yield  Po in t   of  g r e a t e r  

than  1.5  dynes  cm-2 .  

A  p a r t i c u l a r l y   p r e f e r r e d   embodiment  of  our  i n v e n t i o n   p rov ides   a 

P o u r a b l e ,   S t a b l e ,   l i q u i d   d e t e r g e n t   compos i t i on ,   c o n s i s t i n g   e s s e n t i a l l y  

o f :  

A -  A  mixture  of  ( i )   a  sodium  a l k y l b e n z e n e   s u l p h o n a t e   having  10 

to  18,  p r e f e r a b l y   10  to  14  a l i p h a t i c   carbon  atoms  with  ( i i )   a  sodium 

alkyl  e t h e r   s u l p h a t e   having  an  alkyl  group  with  an  average   of  from  8 

to  18,  p r e f e r a b l y   10  to  14  carbon  atoms,  and  from  1  to  20,  p r e f e r a b l y  

2  to  10,  e .g .   3  to  5  e t h y l e n e - o x y   and/or   p ropy l ene -oxy   groups;   i n  

r a t i o   of  ( i ) : ( i i ) ,   between  10:1  and  1:10,   e s p e c i a l l y   10 :1 .5   to  1 0 : 5 ,  

e .g .   10:2  to  1 0 : 4 ;  



B -   A  B u i l d e r   s e l e c t e d   from  sodium  t r i p o l y p h o s p h a t e ,   z e o l i t e ,  

sodium  n i t r i l o t r i a c e t a t e   and  m i x t u r e s   t h e r e o f   in  a  we igh t   r a t i o   of  B:A 

of  from  1 . 1 : 1   to  4 :1 ,   p r e f e r a b l y   1 .2 :1   to  3 . 5 : 1 ,   e .g .   2:1  to  3 : 1 ;  

C -   An  E l e c t r o l y t e   s e l e c t e d   from  sodium  c a r b o n a t e ,   s o d i u m  

s i l i c a t e ,   sodium  n i t r a t e ,   sodium  c h l o r i d e   and  mix tu re s   t h e r e o f   in  a  

c o n c e n t r a t i o n   of  from  2  to  20%  by  we igh t ,   p r e f e r a b l y   3  to  18%  by 

w e i g h t ,   e s p e c i a l l y   7  to  15%  by  we igh t   of  the  c o m p o s i t i o n ;   s a i d  

c o m p o s i t i o n   having   a  Pay  Load  of  30  to  50%  by  we igh t ,   p r e f e r a b l y   35  t o  

50%  by  w e i g h t ,   e . g .   38  to  45%  by  we igh t ;   and  s a id   c o m p o s i t i o n  

p r e f e r a b l y   c o n t a i n i n g   minor  but  e f f e c t i v e   amounts  of  a n t i - r e d e p o s i t i o n  

a g e n t s ,   p r e f e r a b l y   sodium  ca rboxymethy l   c e l l u l o s e ,   perfume,   c o l o u r i n g  

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

The  sodium  c a t i o n   in   the  above  compos i t ion   may  o p t i o n a l l y ,   b u t  

l e s s   p r e f e r a b l y ,   be  r e p l a c e d   whol ly   or  in  pa r t   by  p o t a s s i u m ,   l i t h i u m  

or  ammonium.  P r e f e r a b l y   the  sodium  t r i p o l y p h o s p h a t e   c o n s t i t u t e s   f rom 

40  to  95%  of  the  t o t a l   we igh t   of  B u i l d e r ,   e .g .   45%  to  80%.  P r e f e r a b l y ,  

the  c o m p o s i t i o n   c o n t a i n s   a t   l e a s t   one  f o a m - i n h i b i t o r   i f   r e q u i r e d   f o r  

a u t o m a t i c   w a s h i n g .  

The  above  c o m p o s i t i o n   may  o p t i o n a l l y   c o n t a i n   minor  p r o p o r t i o n s  

of  a l k a n o l a m i d e ,   such  as  coconu t   monoetholamide  or  d i e t h a n o l a m i d e ,   o r  

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 ,   e .g .   up  to  15%  of  the  t o t a l  

Ac t ive   I n g r e d i e n t s ,   p r e f e r a b l y   l e s s   than  10%. 

MINOR  INGREDIENTS 

C o m p o s i t i o n s   of  the  i n v e n t i o n   may  con t a in   the  Usual  M i n o r  

I n g r e d i e n t s .   P r i n c i p a l   of  t h e s e   are  a n t i r e d e p o s i t i o n   a g e n t s ,  

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

The  most  commonly  used  a n t i r e d e p o s i t i o n   agent   in  mak ing  

d e t e r g e n t s   is  sodium  ca rboxymethy l   c e l l u l o s e   (SCMC),  which  may  be  

p r e s e n t   in  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   e.g.   in  e f f e c t i v e   amounts  

c o n s i s t e n t   with  d e s i r e d   V i s c o s i t y   and  S t a b i l i t y .   G e n e r a l l y   s p e a k i n g  



SCMC  is  e f f e c t i v e   at  c o n c e n t r a t i o n s   of  about  1%  and  we  p r e f e r   not  t o  

exceed  the  normal  e f f e c t i v e   c o n c e n t r a t i o n s ,   s ince   SCMC  in  g r e a t e r  

amounts  can  r a i s e   the  V i s c o s i t y   of  a  l i q u i d   compos i t i on   v e r y  

c o n s i d e r a b l y   and  may  a lso   a f f e c t   s t a b i l i t y .  

A l t e r n a t i v e   a n t i r e d e p o s i t i o n   and /o r   soil   r e l e a s i n g   a g e n t s  

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

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

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

as  p o l y a c r y l a t e s   all   of  which  may  be  used  in  p lace   of  SCMC. 

Opt i ca l   B r i g h t e n e r s   (OBA's)  are  o p t i o n a l ,   but  p r e f e r r e d ,  

i n g r e d i e n t s   of  the  c o m p o s i t i o n s   of  our  i n v e n t i o n .   Unlike  some  p r i o r  

a r t   f o r m u l a t i o n s ,   our  c o m p o s i t i o n s   are  not  dependent   on  OBA's  f o r  

s t a b i l i t y   and  we  are  t h e r e f o r e   f ree   to  s e l e c t   any  c o n v e n i e n t   and  c o s t  

e f f e c t i v e   OBA,  or  to  omit  them  a l t o g e t h e r .   We  have  found  t h a t   any  o f  

the  f l u o r e s c e n t   dyes  h i t h e r t o   recommended  for   use  as  OBA's  in  l i q u i d  

d e t e r g e n t s   may  be  employed,   as  may  many  dyes  normally  s u i t a b l e   for   u s e  

in  powder  d e t e r g e n t s .   The  OBA  may  be  p r e s e n t   in  c o n v e n t i o n a l   a m o u n t s .  

T y p i c a l l y   c o n c e n t r a t i o n s   of  OBA  between  0.05  and  0.5%  are  s u f f i c i e n t  

e .g .   0 .075  to  0.3%  t y p i c a l l y   0.1  to  0.2%.  Lower  c o n c e n t r a t i o n s   c o u l d  

be  used  but  are  u n l i k e l y   to  be  e f f e c t i v e ,   while   h igher   c o n c e n t r a t i o n s ,  

while   we  do  not  exc lude   them,  are  u n l i k e l y   to  prove  cos t   e f f e c t i v e   and  

may,  in  some  i n s t a n c e s   give  r i s e   to  problems  of  c o m p a t i b i l i t y .  

Typ ica l   examples  of  OBA's  which  may  be  used  in  the  p r e s e n t  

i n v e n t i o n   i n c l u d e  :   e t h o x y l a t e d   1,  2 - ( b e n z i m i d a z o l y l )   e t h y l e n e ;   2 -  

s t y r y l n a p h t h [ 1 , 2 d - l o x a z o l e ;   1 , 2 - b i s ( 5 '   m e t h y l - 2 - b e n z o x a z o l y l )  

e t h y l e n e ;   d i s o d i u m - 4 , 4 ' - b i s ( 6 - m e t h y l e t h a n o i a m i n e - 3 - a n i l i n o - 1 , 3 , 5 -  

t r i a z i n - 2 " - y l ) - 2 , 2 ' - s t i l b e n e   s u l p h o n a t e ;   N - ( 2 - h y d r o x y e t h y l - 4 ; 4 ' - b i s  

( b e n z i m i d a z o l y l ) s t i l b e n e ;   t e t r a s o d i u m   4 , 4 ' - b i s   [ 4 " - b i s ( 2 " -  

h y d r o x y e t h y l ) - a m i n o - 6 " ( 3 " - s u l p h o p h e n y l )   amino-1" ,   3",  5 " - t r i a z i n - 2 " - y l  

a m i n o ] - 2 , 2 ' - s t i l b e n e d i s u l p h o n a t e ;   d i s o d i u m - 4 - ( 6 " - s u l p h o n a p h t h o [ 1 ' , 2 ' -  

d ] t r i a z o l - 2 - y l ) - 2 - s t i l b e n e s u l p h o n a t e ;   disodium  4 , 4 ' - b i s   [ 4 " - ( 2 " ' -  

h y d r o x y e t h o x y ) - 6 " - a m i n o - 1 " , 3 " , 5 " - t r i a z i n - 2 " - y l   a m i n o ] _ 2 , 2 ' -  

s t i l b e n e d i s u l p h o n a t e ;   4 - m e t h y l - 7 - d i m e t h y l   aminocoumarin;   and  

a l k o x y l a t e d   4 , 4 ' - b i s - ( b e n z i m i d a z o l y l )   s t i l b e n e .  



Bleaches   may  o p t i o n a l l y   be  i n c o r p o r a t e d   in  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  our  i n v e n t i o n   s u b j e c t   to  chemical   s t a b i l i t y   a n d  

c o m p a t i b i l i t y .   E n c a p s u l a t e d   b l eaches   may  form  p a r t   of  the  s u s p e n d e d  

s o l i d .   The  a c t i o n   of  peroxy  b l e a c h e s   in  c o m p o s i t i o n s   of  our  i n v e n t i o n  

may  be  enhanced   by  the  p r e sence   of  b leach   a c t i v a t o r s   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 ,   in  e f f e c t i v e   amounts.   P h o t o a c t i v e   b l e a c h e s  

such  as  z inc   or  a luminium  s u l p h o n a t e d   p h t h a l o c y a n i n ,   may  a l so   b e  

p r e s e n t .  

Perfumes  and  c o l o u r i n g s   are  c o n v e n t i o n a l l y   p r e s e n t  i n   l a u n d r y  

d e t e r g e n t s   in  amounts  up  to  1  or  2%,  and  may  s i m i l a r l y   be  p r e s e n t   i n  

c o m p o s i t i o n s   of  our  i n v e n t i o n .   Care  is  sometimes  n e c e s s a r y   i n  

s e l e c t i n g   a  s u i t a b l e   perfume  s ince   the  s o l v e n t s   p r e s e n t   may  modify  t h e  

behav iour   of  the   Ac t ive   I n g r e d i e n t s .  

,   P r o t e o l y t i c   and  a m y l o l i t i c   enzymes  may  o p t i o n a l l y   be  p r e s e n t   i n  

c o n v e n t i o n a l   amounts,   t o g e t h e r   o p t i o n a l l y   with  enzyme  s t a b i l i z e r s   a n d  

c a r r i e r s .   E n c a p s u l a t e d   enzymes  may  be  suspended   in  the  c o m p o s i t i o n .  

Other   Minor  I n g r e d i e n t s   i n c l u d e   de foamers ,   a l k a l i s ,   b u f f e r s ,  

g e r m i c i d e s   such  as  f o rma ldehyde ,   o p a c i f i e r s   such  as  vinyl  l a t e x  

emuls ion ,   i n e r t   a b r a s i v e s ,   such  as  s i l i c a   and  a n t i c o r r o s i v e s   such  a s  

b e n z o t r i a z o l e .  

Compos i t i ons   of  our  i n v e n t i o n   are ,   in  g e n e r a l ,   s u i t a b l e   f o r  

l aundry   use  and  our  i n v e n t i o n   p r o v i d e s   a  method  of  washing  c l o t h e s   by 

a g i t a t i n g   them  in  a  wash  l i q u o r   c o n t a i n i n g   any  c o m p o s i t i o n   of  t h e  

i n v e n t i o n   as  d e s c r i b e d   h e r e i n .   Low  foam  c o m p o s i t i o n s   h e r e i n   d e s c r i b e d  

are  in  p a r t i c u l a r   of  use  in  a u t o m a t i c   washing  machines .   The  

c o m p o s i t i o n s   may  a l so   be  used  in  the  washing  of  d i s h e s ,   or  t h e  

c l e a n i n g   of  hard  s u r f a c e s ,   the  low  foam  p r o d u c t s   being  p a r t i c u l a r l y  

s u i t a b l e   for  use  in  d i shwash ing   machines .   High  foaming  c o m p o s i t i o n s  

may  be  of  value  fo r   shampoo  f o r m u l a t i o n s .   These  c o n s t i t u t e   a  

f u r t h e r   a s p e c t   of  the  i n v e n t i o n .  



Compos i t i ons   of  our  i n v e n t i o n   may,  g e n e r a l l y ,   be  used  f o r  

washing  c l o t h e s   in  b o i l i n g   water ,   or  for  washing  at  medium  or  c o o l  

t e m p e r a t u r e s ,   e . g .   50  to  80°C,  e s p e c i a l l y   55  to  680C,  or  20  t o  

50°C  e s p e c i a l l y   30  to  40°C,  r e s p e c t i v e l y .   T y p i c a l l y   t h e  

compos i t i ons   may  be  added  to  the  washwater   at  c o n c e n t r a t i o n s   o f  

between  0 .05  and  3%  Dry  Weight  based  on  the  wash  water  p r e f e r a b l y   0 . 1  

to  2%,  more  u s u a l l y   0.3  to  1%  e .g .   0.4  to  0 .8%.  

The  i n v e n t i o n   is  i l l u s t r a t e d   by  the  examples  se t   out  in  t h e  

f o l l o w i n g   T a b l e s .   The  Examples  were  s t a b l e   and  Pourab le .   They  w e r e  

s t a b l e   to  s t o r a g e   at  40°C  and  were  Non-Shear   S e n s i t i v e .   They  w e r e  

Tempera ture   S t a b l e   and,  except   for  Example  83,  were  Shear  S t a b l e .  







































The  drawings  i l l u s t r a t e   v a r i a t i o n s   in  C o n d u c t i v i t y ,   Y ie ld   P o i n t  

and  V i s c o s i t y   with  v a r i a t i o n s   in  E l e c t r o l y t e   c o n c e n t r a t i o n   and  i n  

A c t i v e   I n g r e d i e n t .  

F i g u r e   1  is  a  graph  showing  c o n d u c t i v i t y   of  an  aqueous  20.6% 

s o l u t i o n   of  A c t i v e   I n g r e d i e n t s   c o n s i s t i n g   of  2  p a r t s   by  we igh t   s o d i u m  

dodecyl  benzene  s u l p h o n a t e   and  1  p a r t   sodium  C12-18  alkyl   3  m o l e  

e thoxy  s u l p h a t e ,   with  v a r i o u s   c o n c e n t r a t i o n s   of  added  sodium  s i l i c a t e  

of  Na2O:SiO2  mole  r a t i o   1 : 1 . 6 .   The  f i g u r e s   on  the  h o r i z o n t a l   a x i s  

r e f e r   to  the  amount  of  s i l i c a t e   in  the   c o m p o s i t i o n   e x p r e s s e d   as  w e i g h t  

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

Between  0  and  7%,  added  s i l i c a t e   s o l u t i o n   produces  a  

s u b s t a n t i a l l y   c l e a r ,   o p t i c a l l y   i s o t r o p i c   compos i t i on   t y p i c a l   of  S t a g e  

I  as  d e s c r i b e d   h e r e i n b e f o r e .   Between  the  p o i n t s   marked  "A"  and  "B" ,  

S tage   II  c o m p o s i t i o n s   are  o b t a i n e d ,   which  are  t u r b i d ,   u n s t a b l e   a n d  

compr i se   non-Space   F i l l i n g   Flocs   of  S p h e r u l i t e s .   Between  "B"  and  " C " ,  

S tage   I I I   c o m p o s i t i o n s   are  o b t a i n e d ,   a c c o r d i n g   to  the  i n v e n t i o n .   T h e s e  

are   t u r b i d ,   S t a b l e   c o m p o s i t i o n s   c o n t a i n i n g   s u b s t a n t i a l l y   Space  F i l l i n g  

F locs   of  S p h e r u l i t e s ,   e x h i b i t i n g   a  Y ie ld   P o i n t   and  showing  only  a  

s i n g l e   l i q u i d   phase  on  High  G  C e n t r i f u g i n g .   Beyond  "C",  Stage  IV 

c o m p o s i t i o n s   are  o b t a i n e d ,   c o n t a i n i n g   non-Space   F i l l i n g   F locs   o f  

S p h e r i c a l   G  Phase ,   which  are  n o n - S t a b l e .   I t   wi l l   be  seen  t h a t   t h e  

S t a b l e   S tage   I I I   c o m p o s i t i o n s   are  o b t a i n e d   in  the  C o n d u c t i v i t y   t r o u g h  

around  the  F i r s t   C o n d u c t i v i t y   Minimum. 

F i g u r e   2  shows  the  e f f e c t   of  adding  sodium  n i t r a t e   to  the  same 

aqueous  A c t i v e   sys tem.   Beyond  the  p o i n t   "C"  in  Stage  IV  a  s e c o n d  

C o n d u c t i v i t y   Maximum  is  passed ,   f o l l o w e d   by  a  Second  C o n d u c t i v i t y  

Minimum,  c o r r e s p o n d i n g   to  the  f o r m a t i o n   of  a  Lamel la r   c o m p o s i t i o n  

a c c o r d i n g   to  Stage  V  at   a p p r o x i m a t e l y   " D " .  

F i g u r e   3  shows  v a r i a t i o n s   in  V i s c o s i t y ,   C o n d u c t i v i t y   and  Y i e l d  

P o i n t   when  sodium  c a r b o n a t e   is  added  to  the  same  Active  s y s t e m .  



The  l e f t - h a n d   axis   i n d i c a t e s   V i s c o s i t y   at  136  sec - l   in  P a s c a l  

Seconds ,   the  f i g u r e s   in  p a r e n t h e s i s   r e f e r r i n g   to  C o n d u c t i v i t y   i n  

m i l l i s i e m e n s   cm-1;  the  r i g h t - h a n d   s ca l e   r e f e r s   to  Yield  Poin t   i n  

dynes  cm-2;  the  h o r i z o n t a l   axis   r e p r e s e n t s   the  t o t a l   p e r c e n t a g e   o f  

sodium  c a r b o n a t e   p r e s e n t   e x p r e s s e d   as  Dry  Weight  of  sodium  c a r b o n a t e  

based  on  the  t o t a l   we igh t   of  the  c o m p o s i t i o n  

In  the  case  of  sodium  c a r b o n a t e ,   no  minimum  is  observed  in  t h e  

C o n d u c t i v i t y   curve  ( d o t t e d   l i n e ) .   This  is  because   the  s o l u b i l i t y  

l i m i t   of  sodium  c a r b o n a t e   has  been  r eached ,   so  t h a t   f u r t h e r   a d d i t i o n s  

of  c a r b o n a t e   go  in to   s u s p e n s i o n   and  do  not  i n c r e a s e   the  d i s s o l v e d  

E l e c t r o l y t e   c o n c e n t r a t i o n .   No  Stage  IV  can  t h e r e f o r e   be  observed .   T h e  

sharp  r i s e   in  Yield   Po in t   ( r i g h t - h a n d   peak) ,   c o i n c i d e s   with  the  o n s e t  

of  Stage  III   at  p o i n t   "B".  This  is  t y p i c a l   of  c o m p o s i t i o n s   of  o u r  

i n v e n t i o n .  

F igu re   4,  i l l u s t r a t e s   t h e  e f f e c t   of  va ry ing   the  r e l a t i v e  

p r o p o r t i o n s   of  sodium  dodecyl  benzene  s u l p h o n a t e   and  c o c o n u t  

monoethanolamide   in  a  c o m p o s i t i o n   c o n t a i n i n g   sodium  dodecyl  b e n z e n e  

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

r a t i o   of  0 . 2 : 0 . 5 : 0 . 1 : 1 . 0 .   The  h o r i z o n t a l   s ca le   r e p r e s e n t s   the  Wt. 

r a t i o   of  coconut   monoe thano lamide   to  sodium  dodecyl  b e n z e n e  

s u l p h o n a t e .   The  v e r t i c a l   s c a l e   r e p r e s e n t s   C o n d u c t i v i t y   in  mS  cm-1 

( c i r c l e s )   and  a lso  V i s c o s i t y   in  Pascal   Seconds  X  10  ( t r i a n g l e s )  .  

F igure   5  shows  a  s i m i l a r   r e l a t i o n s h i p   where in   the  c o c o c n u t  

monoethanolamide   is  r e p l a c e d   with  sodium  C12-18  alkyl   3  mole  

ethoxy  s u l p h a t e .   The  h o r i z o n t a l   s ca l e   is  the  weight   r a t i o   of  t h e  

e t h e r   s u l p h a t e   to  the  a lkyl   benzene  s u l p h o n a t e .  

F igu re s   4  and  5  i l l u s t r a t e   how  i t   is  p o s s i b l e   to  p r e p a r e  

c o m p o s i t i o n s   of  the  i n v e n t i o n   by  modify ing   the  Act ive   I n g r e d i e n t s .  



F i g u r e   6  shows  the   v a r i a t i o n   in  C o n d u c t i v i t y   in  mS  cm-1  when 

sodium  n i t r a t e   is  added  in  v a r i o u s   p r o p o r t i o n s   to  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   suspended   B u i l d e r   and  having  the  f o r m u l a t i o n :  

Because   of  the  d i s s o l v e d   t r i p o l y p h o s p h a t e  a l r e a d y   p r e s e n t   S t a g e  

L  i s   no t   o b s e r v e d   in  t h i s   curve .   The  C o n d u c t i v i t y   f a l l s   from  a  

maximum a t   "A"  u n t i l   the   commencement  of  Stage  I I I   a t   " B " .  

F i g u r e   7  shows  the   Yie ld   P o i n t   for   the  same  sys tem,   in  dynes  
cmr2  and  F i g u r e   8  shows  the  V i s c o s i t y   at   136  cmr1  ( lower   c u r v e ) ,  

21  cu r l   (upper   curve)   and  the  V i s c o s i t y   drop  (middle   curve)   i n  

Pasca l   Seconds   X10. 

F i g u r e   9  i l l u s t r a t e s   the  change  in  C o n d u c t i v i t y   wi th   v a r y i n g  

p r o p o r t i o n s   of  sodium  s i l i c a t e   in  a  20.6%  by  wt.  aqueous  s o l u t i o n   o f  

sodium  dodecyl   benzene  s u l p h o n a t e   in  admix tu re   with  c o c o n u t  

m o n o e t h a n o l a m i d e   in  a  w e i g h t   r a t i o   of  1 0 : 4 .  

Again  no  Stage  I  is  obse rved   t h i s   time  because   the  A c t i v e  

I n g r e d i e n t s   are  not  f u l l y   s o l u b l e   in  water   at  room  t e m p e r a t u r e .   The 

c o m p o s i t i o n   is  thus  t u r b i d   and  u n s t a b l e   in  the  absence   of  E l e c t r o l y t e .  



F i g u r e s   10  and  11  are  t r a n s m i s s i o n   m i c r o g r a p h s   of  Pt/C  r e p l i c a s ,  

a f t e r   f r e e z e   f r a c t u r i n g ,   at  m a g n i f i c a t i o n s   of  X78,000  and  X150,000 

( l i n )   r e s p e c t i v e l y .  

The  m i c r o g r a p h s   which  were  p r epa red   on  the  L a n c a s t e r   U n i v e r s i t y  

t r a n s m i s s i o n   e l e c t r o n   microscope   both  r e p r e s e n t   a  sample  having  t h e  

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

The  mic rog raph   shows  S p h e r u l i t e s   of  between  0.2  and  1  m i c r o n  

d i a m e t e r ,   which  show  ev idence   of  being  M u l t i p l e   V e s i c l e s   with  a 

c o n c e n t r i c   s t r u c t u r e ,   having  a  r e p e a t   spac ing   ( i n c l u d i n g   the  t h i c k n e s s  

of  one  s u r f a c t a n t   s h e l l   and  one  a d j a c e n t   aqueous  l a y e r )   of  80 +  A. 



1.  A  S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   compos i t i on   c o n s i s t i n g  

e s s e n t i a l l y   of  A c t i v e   I n g r e d i e n t s ,   E l e c t r o l y t e   and  water   and  h a v i n g  

s o l i d - s u s p e n d i n g   p r o p e r t i e s ,   whe re in   the  p r o p o r t i o n   of  E l e c t r o l y t e   i s  

s u f f i c i e n t   to  p rov ide   a  T e m p e r a t u r e   S t a b l e ,   N o n - S h e a r - S e n s i t i v e ,  

s u b s t a n t i a l l y   Non-Lamel l a r   C o m p o s i t i o n .  

2.  A  S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   c o m p o s i t i o n   having  s o l i d -  

s u s p e n d i n g   p r o p e r t i e s   and  c o m p r i s i n g   wa te r ,   Act ive   I n g r e d i e n t s   and  

E l e c t r o l y t e ,   where in   the  p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   t o  

p r o v i d e   a  space   f i l i n g   S p h e r u l i t i c   f l oc   which  is  Tempera tu re   S t a b l e  

and  Non-Shear   S e n s i t i v e .  

3.  A  S t a b l e ,   Pou rab l e   f l u i d   d e t e r g e n t   compos i t i on   having  s o l i d  

s u s p e n d i n g   p r o p e r t i e s   which  c o m p r i s e s   wa te r ,   Ac t ive   I n g r e d i e n t s   a n d  

s u f f i c i e n t   E l e c t r o l y t e   to  form  a  S t a b l e   d i s p e r s e d   phase  c o n t a i n i n g   a t  

l e a s t   p a r t   of  the  Ac t ive   I n g r e d i e n t s ,   c o r r e s p o n d i n g   to  a  t rough   in  t h e  

graph  of  C o n d u c t i v i t y   a g a i n s t   E l e c t r o l y t e   c o n c e n t r a t i o n ,   w h i c h  

c o n t a i n s   the  F i r s t   C o n d u c t i v i t y   Minimum,  the  p r o p o r t i o n   of  E l e c t r o l y t e  

being  w i t h i n   the  range  at  which  the  c o m p o s i t i o n   is  T e m p e r a t u r e   S t a b l e  

and  Non-Shear   S e n s i t i v e .  

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

p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   to  r ender   the  c o m p o s i t i o n  

Shear   S t a b l e .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im  c o n t a i n i n g  

suspended   s o l i d .  

6.  A  c o m p o s i t i o n   a cco rd ing   to  c la im  5  wherein  the  s o l i d   is  a  

B u i l d e r   or  a b r a s i v e .  

7.  A  S t a b l e ,   Pou rab l e   f l u i d   d e t e r g e n t   compos i t ion   c o n t a i n i n g   w a t e r ,  

Ac t ive   I n g r e d i e n t s ,   E l e c t r o l y t e   and  suspended  s o l i d s ,   wherein   t h e  

p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   to  form  a  Shear   S t a b l e  

S p h e r u l i t i c   c o m p o s i t i o n   having  a  Yie ld   Po in t   of  from  1  to  15  dynes  
cm-2 .  



8.  A  S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   c o m p o s i t i o n   c o n s i s t i n g  

e s s e n t i a l l y   of  wa te r ,   from  5  to  25%  based  on  the  we igh t   of  t h e  

c o m p o s i t i o n   of  Act ive   I n g r e d i e n t s ,   E l e c t r o l y t e   and  suspended  s o l i d  

B u i l d e r ,   the  t o t a l   we igh t   p r o p o r t i o n   of  B u i l d e r   to  Ac t ive   I n g r e d i e n t  

being  f r o m  1 . 4 : 1   to  4 : 1  a n d   the  p o r t i o n   of  E l e c t r o l y t e   b e i n g  

s u f f i c i e n t   to  p rov ide   a  Shear   S t a b l e ,   Non-Lamel la r   c o m p o s i t i o n .  

9 .   A  S t a b l e ,   P o u r a b l e ,   f l u i d   d e t e r g e n t   c o m p o s i t i o n   c o m p r i s i n g  

wa te r ,   from  5  to  25%  based  on  the  weight   of  the  c o m p o s i t i o n   of  A c t i v e  

I n g r e d i e n t s ,   E l e c t r o l y t e   and  suspended  s o l i d   B u i l d e r ,   and  having  a 

Payload  of  at  l e a s t   35%  by  we igh t   wherein  the  p r o p o r t i o n   o f  

E l e c t r o l y t e   is  s u f f i c i e n t   to  p rov ide   a  Shear  S t a b l e ,   S p h e r u l i t i c  

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

10.  A  S t a b l e ,   P o u r a b l e ,   f l u i d ,   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  

w a t e r ,   from  5  to  25%  by  we igh t   of  Act ive   I n g r e d i e n t s ,   E l e c t r o l y t e   a n d  

suspended   s o l i d   B u i l d e r   the  t o t a l   p r o p o r t i o n   by  we igh t   of  Bu i l de r   t o  

Ac t ive   I n g r e d i e n t s   being  from  1 . 5 : 1   to  4:1  and  the  p r o p o r t i o n   o f  

E l e c t r o l y t e   to  being  s u f f i c i e n t   to  provide   a  S p h e r u l i t i c   C o m p o s i t i o n  

S t a b l e   to  s t o r a g e   at  4 0 ° C .  

11.  A  S t a b l e ,   P o u r a b l e ,   f l u i d ,   d e t e r g e n t   c o m p o s i t i o n   c o m p r i s i n g  

water   5  to  20%  by  weight   of  Ac t ive   I n g r e d i e n t s ,   E l e c t r o l y t e   and  

suspended  s o l i d   B u i l d e r ,   the  t o t a l   weight   r a t i o   of  B u i l d e r   to  A c t i v e  

I n g r e d i e n t   being  from  1:1  to  4:1  and  the  p r o p o r t i o n   of  E l e c t r o l y t e  

being  s u f f i c i e n t   to  p rov ide   a  Tempera tu re   S t a b l e ,   N o n - S h e a r - S e n s i t i v e  

c o m p o s i t i o n ,   which  on  C e n t r i f u g i n g   s e p a r a t e s   i n to   an  aqueous  l a y e r ,  

c o n t a i n i n g   more  than  50%  of  the  t o t a l   weight   of  Act ive   I n g r e d i e n t s ,  

and  a  So l id   L a y e r .  

12.  A  S t a b l e ,   Pourab le   d e t e r g e n t   compos i t ion   c o n s i s t i n g   e s s e n t i a l l y  

of  water ,   d i s s o l v e d   E l e c t r o l y t e   and  from  8  to  14%  by  weight   of  t h e  

compos i t i on   of  Act ive  I n g r e d i e n t s ,   t o g e t h e r   with  suspended  s o l i d  

B u i l d e r ,   and,  o p t i o n a l l y   the  Usual  Minor  I n g r e d i e n t s   which  

c o m p o s i t i o n ,   on  C e n t r i f u g i n g ,   s e p a r a t e s   into  a  So l id   Layer  and  a 

s i n g l e   l i q u i d   l aye r   having  a  Yield  Point   of  g r e a t e r   than  1.5  dynes  
cm-2.  



13.  A  c o m p o s i t i o n   c o n s i s t i n g   s u b s t a n t i a l l y   of  wa te r ,   A c t i v e  

I n g r e d i e n t s   and  E l e c t r o l y t e   and  having  s o l i d - s u s p e n d i n g   p r o p e r t i e s ,  

w h e r e i n ;  t h e   Ac t ive   I n g r e d i e n t s   are  capab le   of  forming  a  S t a b l e  

c o m p o s i t i o n   a t   the  F i r s t   C o n d u c t i v i t y   Minimum,  and  the  amount  o f  

E l e c t r o l y t e   p r e s e n t   is  s u f f i c i e n t   to  p rovide   a  c o m p o s i t i o n   having  a  

Y i e l d  P o i n t   of  g r e a t e r   than  1.5  dynes  cm-2  and  a  V i s c o s i t y   m e a s u r e d  

a t  1 3 6   s e c ' 1 ,   of  l e s s   than  0 .28  Pascal   S e c o n d s .  

14.  A  P o u r a b l e ,   S t a b l e ,   aqueous  based  d e t e r g e n t   c o m p o s i t i o n  

c o n s i s t i n g   e s s e n t i a l l y   of  w a t e r ,   E l e c t r o l y t e ,   Ac t ive   I n g r e d i e n t   a n d  

B u i l d e r   and  c o m p r i s i n g   a  f i r s t   p r e d o m i n a n t l y   aqueous  l i q u i d   S e p a r a b l e  

Phase ,   c o n t a i n i n g   a t   l e a s t   p a r t   of  the  E l e c t r o l y t e   in  s o l u t i o n   a n d  

from  50  to  80%  of  the  t o t a l   w e i g h t   of  Act ive  I n g r e d i e n t s ,   a t   l e a s t   one  

D i s p e r s e d   s o l i d   S e p a r a b l e  P h a s e   c o m p r i s i n g   at   l e a s t   p a r t   of  t h e  

B u i l d e r   as  s o l i d .  

15.  A  P o u r a b l e ,   S t a b l e ,   aqueous  based  d e t e r g e n t   c o m p o s i t i o n   h a v i n g  

a  pH  g r e a t e r   than  9  and  c o m p r i s i n g   w a t e r ,   a  d i s s o l v e d   E l e c t r o l y t e ,   a t  

l e a s t   5%  by  w e i g h t   of  Ac t ive   I n g r e d i e n t s   and  at  l e a s t   16%  by  we igh t   o f  

B u i l d e r ,   which  E l e c t r o l y t e   is  p r e s e n t   in  a  p r o p o r t i o n   s u f f i c i e n t   t o  

r e n d e r   the   c o m p o s i t i o n   Shear   S t a b l e ,   but  i n s u f f i c i e n t   fo r   the  A c t i v e  

I n g r e d i e n t s   to  form  a  s u b s t a n t i a l   p r o p o r t i o n   of  a  L a m e l l a r   P h a s e .  

16.  An  a q u e o u s - b a s e d ,   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 ,   c o m p r i s i n g  

s u f f i c i e n t   A c t i v e   I n g r e d i e n t s   to  form  a  s p a c e - f i l l i n g   f loc   o f  

s u r f a c t a n t - c o n t a i n i n g   S p h e r u l i t e s   I n t e r s p e r s e d   with  an  aqueous  p h a s e  

and  an  amount  of  E l e c t r o l y t e   not   l e s s   than  t h a t   c o r r e s p o n d i n g   to  t h e  

F i r s t   C o n d u c t i v i t y   Minimum  of  the  graph  of  e l e c t r i c a l   C o n d u c t i v i t y  

a g a i n s t   E l e c t r o l y t e   c o n c e n t r a t i o n ,   but  below  t h a t   which  c o r r e s p o n d s   t o  

the  f o r m a t i o n   of  a  Lame l l a r   phase ,   and  s u f f i c i e n t   to  r ende r   t h e  

c o m p o s i t i o n   N o n - S h e a r - S e n s i t i v e .  

17.  A  P o u r a b l e ,   S t a b l e   d e t e r g e n t   compos i t i on   compr i s ing   w a t e r ,  

E l e c t r o l y t e ,   A c t i v e   I n g r e d i e n t   and  B u i l d e r ,   which  s e p a r a t e s   on 

C e n t r i f u g i n g   as  de f ined   h e r e i n   in to   at  l e a s t   two  l a y e r s   i n c l u d i n g :   a  

p r e d o m i n a n t l y   aqueous  l a y e r   c o n t a i n i n g   d i s s o l v e d   E l e c t r o l y t e ,   at   l e a s t  



10%  by  weight   of  the  Total   Water,   and  from  85%  to  50%  by  we igh t   of  t h e  

t o t a l   Ac t ive   I n g r e d i e n t ,   and  a  S o l i d   Layer  c o n t a i n i n g   at  l e a s t   a  

p r o p o r t i o n   of  the  B u i l d e r .  

18.  A  S t a b l e ,   S p h e r u l i t i c   Compos i t ion   compr i s ing   A c t i v e  

I n g r e d i e n t s ,   E l e c t r o l y t e   and  water   which  does  not  e x h i b i t   a  s e p a r a t e ,  

c l e a r ,   aqueous  phase  a f t e r   High  G  c e n t r i f u g i n g ,   at   20,000  G  for   90 

m i n u t e s .  

19.  A  c o m p o s i t i o n   a cco rd ing   to  any  f o r e g o i n g   claim  having  a  

V i s c o s i t y   Drop  g r e a t e r   than  0.35  pasca l   S e c o n d s  

20.  A  c o m p o s i t i o n   a cco rd ing   to  c la im  19,  having  a  V i s c o s i t y   Drop 

from  0.45  to  2  Pascal   S e c o n d s .  

21.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   claim  having  a  Pay  Load 

of  25  to  75%  by  w e i g h t .  

22.  A  c o m p o s i t i o n   acco rd ing   to  any  f o r e g o i n g   claim  having  a  w e i g h t  

r a t i o   of  B u i l d e r   to  Ac t ive   I n g r e d i e n t s   of  g r e a t e r   than  1 . 2 : 1 .  

23.  A  c o m p o s i t i o n   a cco rd ing   to  c la im  22  having  a  weight   r a t i o   o f  

Bu i lde r   to  Ac t ive   I n g r e d i e n t   of  1 .4 :1   to  4 : 1 .  

24.  A  c o m p o s i t i o n   acord ing   to  any  f o r e g o i n g   claim  c o n t a i n i n g   from  10 

to  13.5%  based  on  the  weight   of  the  c o m p o s i t i o n   of  Act ive   I n g r e d i e n t s .  

25.  A  compos i t i on   acco rd ing   to  any  f o r e g o i n g   claim  which,  on 

C e n t r i f g u i n g ,   p rov ides   a  So l id   Layer   and  a  s i n g l e   aqueous  l a y e r   h a v i n g  

a  Yield  Po in t   of  from  2  to  10  dynes  cm-2 .  

26.  A  c o m p o s i t i o n   acco rd ing   to  any  f o r e g o i n g   claim  which,  on 

C e n t r i f u g i n g ,   p rov ides   a  Sol id   Layer  and  a  s i n g l e   aqueous  l a y e r  

c o n t a i n i n g   from  60  to  90%  of  the  t o t a l   weight   of  the  A c t i v e  

I n g r e d i e n t s .  



27.  A  c o m p o s i t i o n   aco rd ing   to  any  f o r e g o i n g   claim  having  a  pH  of  9 

to  1 3 .  

28.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   claim  having  s u f f i c i e n t  

a l k a l i n i t y   to  r e q u i r e   at   l e a s t   0 .8   ml  N/10  HCL  to  reduce  the  pH  of  100 

mls  of  an  aqueous  s o l u t i o n   of  sa id   c o m p o s i t i o n ,   d i l u t e d   to  0.5%  Dry 

Weight ,   to  9 .  

29.  A  c o m p o s i t i o n   a c c o r d i n g   to  c la im  28,  which  w h e n  d i l u t e d   to  0 .5% 

Dry  Weight ,   r e q u i r e s   from  4 .7   to  8.6  mls  N/10  HCL  to  reduce  100  mls  t o  

pH  9 .  

30.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   claim  having  a  

C o n d u c t i v i t y   no  more  than  2  m i l l i s i e m e n s   cm-1  g r e a t e r   than  t h a t  

c o r r e s p o n d i n g   to  the  F i r s t   C o n d u c t i v i t y   Minimum. 

31.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im  having  a  

C o n d u c t i v i t y   l e s s   than  10  m i l l i S i e m e n s   per  cm. 

32.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im,   where in   t h e  

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

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

33.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im,   where in   t h e  

Ac t ive   I n g r e d i e n t s   compr ise   a  m ix tu re   of  (A)  a  n o n - a l k o x y l a t e d  

a n i o n i c   s u r f a c t a n t   with  (B)  a  c o s u r f a c t a n t   t h a t   forms  s t a b l e   f o a m s .  

34.  A  c o m p o s i t i o n   a c c o r d i n g   to  c la im  33,  where in   the  component  (A) 

c o m p r i s e s   an  a lkyl   benzene  s u l p h o n a t e   having  from  8  to  22  a l i p h a t i c  

carbon  a t o m s .  
.  

35.  A  c o m p o s i t i o n   a co rd ing   to  e i t h e r   of  c la ims   33  and  34,  w h e r e i n  

the  component  (A)  compr ises   an  alkyl   s u l p h a t e   having  from  8  to  22 

carbon  a t o m s .  



36.  A  compos i t ion   according   to  any  of  claims  33  to  35  w h e r e i n  

component  (A)  comprises   an  o l e f i n   su lphona te ,   alkane  s u l p h o n a t e ,  

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

acid  and/or   s u l p h o c a r b o x y l i c   e s t e r ,   having  from  8  to  22  carbon  a toms .  

37.  A  compos i t ion   accord ing   to  any  of  claims  33  to  36,  wherein  t h e  

component  ( B )  i s   an  alkyl  polyethoxy  su lpha te   having  a  C8-22  a l k y l  

group  and  up  to  20  e thy leneoxy   g roup .  

38.  A  compos i t ion   accord ing   to  any  of  claims  33  to  37,  w h e r e i n  

component  (B)  comprises  an  a lkylphenol   po lye thy leneoxy   s u l p h a t e ,  

and/or   an  a l k y l e t h a n o l a m i d e   po lye thy leneoxy   su lpha t e   having  a  C8-22 

alkyl  group  and  up  to  20  e thy leneoxy   g roups .  

. 39.  A  compos i t ion   accord ing   to  any  of  claims  33  to  38,  wherein  t h e  

component  (B)  comprises  a  C10-22  alkyl  monoethanolamide  o r  

d i e t h a n o l a m i d e .  

40.  A  composi t ion   accord ing   to  any  of  claims  33  to  39,  w h e r e i n  

component  (B)  comprises  a  mono  C8-22  di  C1-4  alkyl  a m i n e - o x i d e .  

41.  A  compos i t ion   according  to  any  of  claims  33  to  40,  wherein  t h e  

Active  I n g r e d i e n t s   a d d i t i o n a l l y   comprise  a  p o l y e t h o x y l a t e d   C8-22 

a l c o h o l ,   c a r b o x y l i c   acid,   amine,  a lky lo l amide ,   g lycery l   e s t e r ,   h a v i n g  

in  each  case  up  to  20  e thy leneoxy   groups  in  a  p r o p o r t i o n   of  up  to  20% 

of  the  t o t a l   weight  of  Active  I n g r e d i e n t s .  

42.  A  composi t ion   according   to  any  of  claim  33  to  41,  wherein  t h e  

r a t i o   of  (A):(B)  is  from  5:1  to  1 : 3 .  

43.  A  composi t ion   accord ing   to  claim  42,  wherein  the  r a t i o   o f  

(A):(B)  is  from  4:1  to  1 : 2 .  

44.  A  compos i t ion   according  to  claim  43,  wherein  the  p r o p o r t i o n   o f  

(A):(B)  is  from  3:1  to  1 : 1 .  



45.  A  c o m p o s i t i o n   a c c o r d i n g   to  claim  41,  wherein  the  p r o p o r t i o n   o f  

e t h o x y l a t e d   n o n - i o n i c   is  from  2  to  10%  of  the  to ta l   weight  of  A c t i v e  

I n g r e d i e n t s .  

46.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  claims  1  to  44  c o n t a i n i n g   a 

foam  i n h i b i t o r .  

47.  A  compos i t i on   a c c o r d i n g   to  claim  46,  wherein  the  foam  i n h i b i t o r  

compr i ses   a  mix ture   of  an  o r g a n o p o l y s i l o x a n e   foam  i n h i b i t o r   and  fumed 

s i l i c a .  

48.  A  compos i t i on   a cco rd ing   to  any  fo rego ing   claim  c o n t a i n i n g  

suspended   p a r t i c l e s   of  sodium  t r i p o l y p h o s p h a t e   and/or   z e o l i t e .  

49.  A  S t a b l e ,   Pou rab l e ,   N o n - S h e a r - S e n s i t i v e ,   S p h e r u l i t i c   compos i t i o i  

having  a  Payload  of  at  l e a s t   35%  by  weight  and  comprising:   water ;   from 

12  to  40%  of  Act ive  I n g r e d i e n t s   based  on  the  Dry  Weight  of  t h e  

c o m p o s i t i o n ;   d i s s o l v e d   E l e c t r o l y t e ;   and  from 20  to  80%  Dry  Weight  

t o t a l   of  B u i l d e r   based  on  the  Dry  Weight  of  the  composi t ion  at  l e a s t  

p a r t l y   p r e s e n t   as  suspended  s o l i d ,   and  p a r t l y   as  at  l e a s t   pa r t   of  s a i  

d i s s o l v e d   E l e c t r o l y t e ,   in  a  t o t a l   weight   r a t i o   of  Bui lder   to  A c t i v e  

I n g r e d i e n t   of  1 .3 :1   to  4 :1 ;   wherein  said  Active  I n g r e d i e n t s   c o n s i s t  

e s s e n t i a l l y   of  (A)  30  to  80%  by  weight   t he r eo f   of  at  l e a s t   o n e  n o n -  

a l k o x y l a t e d   a n i o n i c   s u l p h a t e d   or  su lphona t ed   s u r f a c t a n t ;   and  (B)  f r on  

20  to  70%,  by  weight   of  the  t o t a l   Active  I n g r e d i e n t ,   of  at   l e a s t   one 

a l k o x y l a t e d   an ion i c   s u r f a c t a n t ,   a lkano lamide   and/or  amine  o x i d e .  

50.  A  S t a b l e ,   Pou rab l e ,   f l u i d ,   aqueous-based ,   d e t e r g e n t   compos i t i o r  

c o m p r i s i n g :   from  12  to  40%  based  on  the  Dry  Weight  t h e r e o f   of  A c t i v e  

I n g r e d i e n t s   which  comprise   from  30  to  90%  based  on  the  Dry  weight  o f  

the  Act ive   I n g r e d i e n t s   of  n o n - a l k o x y l a t e d   su lphated   and/or   s u i p h o n a t  

a n i o n i c   s u r f a c t a n t   and  the  ba lance   of  alkyl  e ther   s u l p h a t e ,  
a l k a n o l a m i d e   and /o r   an  amine  oxide;   an  aqueous  phase  c o n t a i n i n g  

s u f f i c i e n t   E l e c t r o l y t e   in  s o l u t i o n   to  form  a  s p a c e - f i l l i n g   S p h e r u l i t  

f l oc   compr i s i ng   at  l e a s t   p a r t   of  sa id   Active  I n g r e d i e n t s   and  



I n t e r s p e r s e d   with  said  aqueous  phase;   suspended  p a r t i c l e s   of  B u i l d e r ;  

an  e f f e c t i v e   amount  of  at  l e a s t   one  foam  i n h i b i t o r   and  o p t i o n a l l y   t h e  

Usual  Minor  I n g r e d i e n t s .  

51.  A  P o u r a b l e ,   S t a b l e ,   N o n - L a m e l l a r   d e t e r g e n t   c o m p o s i t i o n   having  a 

Payload  of  from  30%  to  50%  c o n s i s t i n g   e s s e n t i a l l y   of  from  12  to  40% 

Dry  Weight ,   based  on  the  Dry  Weight  of  the  c o m p o s i t i o n ,   of  A c t i v e  

I n g r e d i e n t s ,   at  l e a s t   30%  B u i l d e r ,   based  on  the  Dry  Weight  of  t h e  

c o m p o s i t i o n ,   a  r a t i o   of  B u i l d e r   to  Ac t ive   I n g r e d i e n t   g r e a t e r   than  1 . 1  

to  1,  sa id   Ac t ive   I n g r e d i e n t   c o n s i s t i n g   e s s e n t i a l l y   of  a lkyl   b e n z e n e  

s u l p h o n a t e   having  8  to  18  a l i p h a t i c   carbon  atoms  and  an  a l k y l  

e t h a n o l a m i d e   s e l e c t e d   from  C10-18  a lkyl   monoe thano lamides   and  

d i e t h a n o l a m i d e s ,   in  a  weight   r a t i o   of  a lkyl   benzene  s u l p h o n a t e   t o  

e t h a n o l a m i d e   of  from  1 .5 :1   to  4 :1 ,   sa id   B u i l d e r   being  s e l e c t e d   f rom 

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

t r i a c e t a t e ,   sodium  s i l i c a t e   and  m i x t u r e s   t h e r e o f ,   such  t h a t   the  amount  

of  d i s s o l v e d   B u i l d e r   is  s u f f i c i e n t   to  p rov ide   a  Yie ld   po in t   of  g r e a t e r  

than  1.5  dynes  cm-2.  

52.  A  P o u r a b l e ,   S t a b l e ,   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 ,   c o n s i s t i n g  

e s s e n t i a l l y   o f :  

A -   A  mix tu re   of  ( i)   a  sodium  a l k y l b e n z e n e   s u l p h o n a t e   having  10 

to  18,  a l i p h a t i c   carbon  atoms  with  ( i i )   a  sodium  alkyl   e t h e r   s u l p h a t e  

having  an  a lkyl   group  with  an  average   of  from  8  to  18  carbon  a toms ,  

and  from  1  to  20,  e t h y l e n e - o x y   a n d / o r   p r o p y l e n e - o x y   groups ;   in  a  r a t i o  

of  ( i ) : ( i i ) ,   of  between  10:1  and  1 : 1 0 ;  

B -  A  B u i l d e r   s e l e c t e d   from  sodium  t r i p o l y p h o s p h a t e ,   z e o l i t e ,  

sodium  n i t r i l o t r i a c e t a t e   and  m i x t u r e s   t h e r e o f   in  a  weight   r a t i o   of  B:A 

of  from  1 .1 :1   to  4 : 1 ;  
\ 

C -  An  E l e c t r o l y t e   s e l e c t e d   from  sodium  c a r b o n a t e ,   sod ium 

s i l i c a t e ,   sodium  n i t r a t e ,   sodium  c h l o r i d e   and  mix tu res   t h e r e o f   in  a 

c o n c e n t r a t i o n   of  from  2  to  20%  by  we igh t   of  the  c o m p o s i t i o n ;   s a i d  

compos i t i on   having  a  Pay  Load  of  30  to  50%  by  w e i g h t .  



53.  A  c o m p o s i t i o n   a c c o r d i n g   to  claim  52,  whe re in   the  p r o p o r t i o n   o f  

( i ) : ( i i )   is  from  1 0 : 1 . 5   to  1 0 : 5 .  

54.  A  c o m p o s i t i o n   a c c o r d i n g   to  c la im  53,  where in   the  p r o p o r t i o n   o f  

( i ) : ( i i )   is  from  10:2  to  1 0 : 4 .  

55.   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 la ims   52  to  54,  wherein   t h e  

r a t i o   of  B:A  i s  f r o m   1 . 2 : 1   t o  3 . 5 : 1 .  

56.  A  c o m p o s i t i o n   a c c o r d i n g   to  claim  55,  whe re in   the  r a t i o   of  B:A  i s  

from  2:1  to  3 : 1 .  

57.  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 la ims   52  to  56,  wherein   C  i s  

p r e s e n t   in  a  c o n c e n t r a t i o n   of  3  to  18%  by  we igh t   based  on  the  w e i g h t  

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

58.  A  c o m p o s i t i o n   a c c o r d i n g   to  claim  57,  whe re in   C  is  p r e s e n t   i n  

c o n c e n t r a t i o n   of  from  7  to  15%  by  w e i g h t .  

59.  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 la ims   52  to  58,  wherein  t h e  

Pay  Load  is  from  38  to  45%. 

60.  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 la ims  52  to  59  c o n t a i n i n g  

minor,   but  e f f e c t i v e   amounts  of  carboxymethyl   c e l l u l o s e ,   p e r f u m e ,  

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

61.  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 la ims   52  to  60,  wherein  ( i i )  

has  a  C10-14  a lkyl   group  and  from  3  to  6  e t h y l e n e - o x y   g r o u p s .  

62.  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 la ims  52  to  61,  wherein  t h e  

E l e c t r o l y t e   is  sodium  c a r b o n a t e   and /o r   sodium  s i l i c a t e   t o g e t h e r   w i t h  

d i s s o l v e d   sodium  t r i p o l y p h o s p h a t e ,   and  the  B u i l d e r   compr ises   sod ium 

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

63.  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 la ims   52  to  62,  wherein  t h e  

p r o p o r t i o n   of  E l e c t r o l y t e   is  s u f f i c i e n t   to  p rov ide   a  T e m p e r a t u r e  

S t a b l e   c o m p o s i t i o n .  



64.  A  c o m p o s i t i o n   acco rd ing   to  any  f o r e g o i n g   claim  which  c o n t a i n s  

e n c a p s u l a t e d   b l e a c h e s   and /o r   enzymes  in  s u s p e n s i o n s .  

65.  A  c o m p o s i t i o n   acco rd ing   to  any  f o r e g o i n g   claim  where in   a 

m a j o r i t y   of  the  Ac t ive   I n g r e d i e n t s   are  p r e s e n t   as  S p h e r u l i t e s   of  f rom 

0.1  to  5  microns   d i a m e t e r .  

66.  A  c o m p o s i t i o n   acco rd ing   to  c la im  65  wherein  a  major  p r o p o r t i o n  

by  we igh t   of  the  Ac t ive   I n g r e d i e n t   is  p r e s e n t   as  S p h e r u l i t e s   of  f rom 

0.2  to  2  microns  d i a m e t e r .  

67.  A  c o m p o s i t i o n   accord ing   to  c la im  66  wherein  a  major  p r o p o r t i o n  

by  we igh t   of  the  Ac t ive   I n g r e d i e n t   is  p r e s e n t   in  S p h e r u l i t e s   of  0.2  t o  

1  microns   d i a m e t e r .  

68.  A  c o m p o s i t i o n   accord ing   to  any  f o r e g o i n g   claim  c o m p r i s i n g  

S p h e r u l i t e s   which  are  M u l t i p l e   V e s i c l e s   having  a  c o n c e n t r i c   s t r u c t u r e  

wi th   an  average   L a t i c e   spacing  of  60-1000A.  

69.  A  c o m p o s i t i o n   acco rd ing   to  c la im  68  wherein  the  average   l a t i c e  

spac ing   is  70  to  90oA. 

70.  A  P o u r a b l e ,   S t a b l e ,   f l u i d ,   d e t e r g e n t   compos i t ion   c o n s i s t i n g  

e s s e n t i a l l y   of:  wa te r ;   a  c o n c e n t r a t i o n   of  from  5  to  25%  by  weight   o f  

the  c o m p o s i t i o n   of  Act ive  I n g r e d i e n t s   which  c o n s i s t   e s s e n t i a l l y   of  ( i )  

at  l e a s t   one  n o n - e t h o x y l a t e d   a n i o n i c   s u r f a c t a n t   and  ( i i )   at  l e a s t   one 

c o s u r f a c t a n t   t h a t   is  capable   of  forming  s t a b l e   foams,  the  p r o p o r t i o n s  

of  ( i )   to  ( i i )   being  such  t h a t   i f   a  s o l u b l e   E l e c t r o l y t e   is  a d d e d  

p r o g r e s s i v e l y   to  an  aqueous  mix tu re   c o n t a i n i n g   said  Act ive   I n g r e d i e n t s  

at  sa id   c o n c e n t r a t i o n ,   a  F i r s t   C o n d u c t i v i t y   Minimum  is  reached   a t  

which  the  mix tu re   is  t u rb id   and  S t a b l e ;   suspended  So l id   B u i l d e r ,   t h e  

t o t a l   weight   r a t i o   of  Bu i lde r   to  Ac t ive   I n g r e d i e n t s   being  from  1:1  t o  

4 :1;   and  d i s s o l v e d   E l e c t r o l y t e   in  a  p r o p o r t i o n   s u f f i c i e n t  

to  form  a  S t a b l e   compos i t ion   c o r r e s p o n d i n g   to  the  C o n d u c t i v i t y   t r o u g h  

c o n t a i n i n g   sa id   F i r s t   C o n d u c t i v i t y   Minimum,  and  g r e a t e r   than  any 
c o n c e n t r a t i o n   below  which  the  compos i t i on   is  Shear  S e n s i t i v e   but  below 

the  maximum  c o n c e n t r a t i o n   at  which  i t   is  Tempera ture   S t a b l e .  



71.  A  c o m p o s i t i o n   a c c o r d i n g   any  f o r e g o i n g   c la im  s u b s t a n t i a l l y   a s  

h e r e i n   d e s c r i b e d   with  r e f e r e n c e   to  any  one  of  the   e x a m p l e s .  

72.  A  method  of  washing  f a b r i c   which  compr i se s   a g i t a t i n g   the  f a b r i c  

in  a  wash  l i q u o r   c o n t a i n i n g   a  compos i t i on   a c c o r d i n g   to  any  f o r e g o i n g  

c l a i m .  
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