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©  Liquid  detergent  compositions. 
Pourable,  fluid,  non  sedimenting,  laundry  detergent 

composition,  comprising  water,  surfactant,  builder,  a  surfac- 
tant  desolubilising  electrolyte  and,  optionally,  the  usual 
minor  ingredients,  consist  essentially  of :  at  least  one 
predominantly  aqueous  liquid  phase  which  is  separable  into 
a  distinct  layer  by  centrifuging  the  composition  at  800  times 
normal  earth  gravity  at  25°C  for  17  hours,  and  which  contains 
at  least  part  of  the  electrolyte  and  one  or  more  other  phases 
which  together  contain  at  least  part  of  the  builder  as  solid 
particles  dispersed  in  the  composition  and  at  least  part  of  the 
surfactant. 



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  inc lude   any  n o n - s u r f a c t a n t   whose  p re 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 e a n i n g   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   o r  

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   o f  

the  ions ,   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  term  "Buil der"  is  used  he re in   in  the  l a t t e r   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  a f o r e s a i d   adverse   e f f e c t s   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 t a s s ium  t r i p o l y p h o s p h a t e  

and  o ther   phosphate   and  condensed  phosphate   s a l t s   such  as  sodium  o r  

po tas s ium  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   o r  

t e t r a p h o s p h a t e ,   as  well  as  phosphona tes   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   methylene  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 te s .   I t   a lso   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  organic   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   ac id ,   c i t r i c  

acid   and  e thy lene   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   such  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,   "Bui lder"   is  used  here in   t o  

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 ,  

but  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 ha t   of  soil   suspending   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  here in   to  denote  those   water   so lub le   i o n i c  

compounds  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   t o  

p rov ide   ions,  and  which  tend  to  lower  the  s o l u b i l i t y   or  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   o u t "  



e f f e c t .   I t   i n c l u d e s   wa t e 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   s u c h  

as,  for  example  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 lso   c e r t a i n   wate r   s o l u b l e   o rgan ic   s a l t s   which  d e s o l u b i l i s e   o r  

" 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   w h i c h  

form  water   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 .  

"Hydro t rope"   deno te s   any  wate 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 .  

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   water   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 ,   w h i c h  

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  C8-22  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 ,   behen ic   and  dodecano ic   a c i d s ,   r e s i n   ac ids   and  b r a n c h e d  

cha in   m o n o c a r b o x y 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,   A c t i v e   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  be  

i n c l u d e d   in  l aundry   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   F o r m u l a t i o n   with  a 

p o u r a b 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   agen t s ,   pe r fumes ,   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 ,  

h u m e c t a n t s ,   enzymes  and  t h e i r   s t a b i l i z e r s ,   b leach   a c t i v a t o r s ,   a n d  

the  l i k e .  

As  used  h e r e i n   " 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   to  p rov ide   a  b e n e f i c i a l   e f f e c t   in  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   which  c o n t r i b u t e   to  the  w a s h i n g  

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 ,   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   but  exc ludes   w a t e r ,  

s o l v e n t s ,   dyes,  per fume,   H y d r o t r o p e s ,   sodium  c h l o r i d e ,   sod ium 

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  so le   f u n c t i o n   is  t o  

impar t   s t a b i l i t y ,   f l u i d i t y   or  o t h e 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 .   " P a y l o a d " ,   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   w e i g h t   of  the  c o m p o s i t i o n .  

"Act ive   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   h e r e i n   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 i n g   at  250C 

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 .  

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  

phases   which  are  each  s e p a r a b l e   from  the  m i x t u r e   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   are  r e f e r e n c e s   t o  

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   phases   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  c o m p r i s e  

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   p h a s e s ,   which  are  n o t  

s e p a r a b l e   from  each  o the 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 .  

" D i s p e r s e d "   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 the r   phase .   " C o - c o n t i n u o u s "   d e s c r i b e s   two  o r  m o r e  

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   th rough  a 

common  volume,  or  e l s e   is  formed  of  d i s c r e e t   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 e n d i n g   to  m a i n t a i n   the  p o s i t i o n   a n d  

o r i e n t a t i o n   of  each  e l ement   in  r e l a t i o n   to  the  m a t r i x   when  t h e  

system  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  or  more  p h a s e s  

which  are  e i t h e r   C o - c o n t i n u o u s   or  of  which  one  or  more  is  D i s p e r s e d  

in  the  o the 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   at  ambient   t e m p e r a t u r e ,   a n d  

i n c l u d i n g   any  wa te 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 l e s 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 .   A  "So l id   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  wa te r   p r e s e n t   as  l i q u i d   wa t e 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   n o n - a q u e o u s  

phase .   "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   removal  o f  

Tota l   Water  and  a l so   of  any  s o l v e n t   which  has  a  b o i l i n g   p o i n t   b e l o w  

110°C.  

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  c o m b i n a t i o n   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 .  

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 i e s   u n l e s s   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 tes   runn ing   us ing  a  20  mm  i n t e r n a l   d i a m e t e r   f l a t  

bo t tomed  cup,  92  mm  long,   and  a  13.7  mm  d i a m e t e r   bob,  44  mm  l o n g ,  

wi th   con ica l   ends  having  a  45°  h o r i z o n t a l   ang l e ,   and  4mm  d i a m e t e r  

s p i n d l e ,   r o t a t i n g   at  350  rpm.  The  t ip   of  the  bob  was  23mm  from  t h e  

base  of  the  cup.  This  c o r r e s p o n d s   to  C o n t r a v e s   "Rheomat  3 0 "  

v i s c o m e t e r   us ing  m e a s u r i n g   sys tem  C  at  speed  s e t t i n g   30.  T h e s e  

c o n d i t i o n s   are  u n - s u i t a b l e   for   measur ing   v i s c o s i t i e s   g r e a t e r   than  12 

Pascal   Seconds  at  which  p a r t i a l   loss   of  c o n t a c t   between  the  bob  a n d  

the  sample  may  a r i s e .  

"Pou rab 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  11.5  Pascal   S e c o n d s .  



"L1"  phase  deno tes   a  f l u i d ,   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   o f  

s u r f a c t a n t   in  wa te r ,   which  occurs   at  c o n c e n t r a t i o n s   between  t h e  

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  the  f i r s t   l y o t r o p i c   m e s o p h a s e ,  

where in   the  s u r f a c t a n t   mo lecu le s   a g g r e g a t e   to  form  s p h e r i c a l   or  r o d  

shaped  m i c e l 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   phase  of  the  type,   a l s o  

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"  in  w h i c h  

the  s u r f a c t a n t   m o l e c u l e s   are  a r r a n g e d   in  p a r a l l e l   l a y e r s   o f  

i n d e f i n i t e   e x t e n t   s e p a r a t e d   by  l a y e r s   of  water   or  an  aqueous  

s o l u t i o n .   The  l a y e r s   may  be  b i l a y e r s   or  i n t e r d i g i t e d   l a y e r s   o f  

s u r f a c t a n t .   The  "G"  phase  for  any  given  s u r f a c t a n t   or  s u r f a c t a n t  

m i x t u r e   no rmal ly   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 .   P u r e  

"G"  phases   can  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  s a m p l e  

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   are  o b s e r v e d   in  a c c o r d a n c e   with  the  c l a s s i c  

paper   by  R o s e v e a r ,   JAOCS  Vol.  31  P628  (1954)  or  in  J.  C o l l o i d   a n d  

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 ) .  

"Yie ld   P o i n t s "   whenever   r e f e r r e d   to  he r e in   are  as  measured  on 

an  RML  S e r i e s   II  "DEER"  (R.T.M.)  Rheometer   at  250C. 

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

upon  the  t o t a l   we igh t   of  the  c o m p o s i t i o n .  

R e f e r e n c e s   h e r e i n   to  " s e d i m e n t a t i o n "   i n c l u d e   r e f e r e n c e s   t o  

upward  as  well  as  downward  s e p a r a t i o n   of  s o l i d   p a r t i c l e s .   "Non- 

s e d i m e n t i n g "   means  n o n - s e d i m e n t a r y   under   normal  c o n d i t i o n s   o f  

s t o r a g e   un l e s s   o t h e r w i s e   s t a t e d .   T y p i c a l l y   " N o n - s e d i m e n t i n g "  

imp l i e s   no  s i g n i f i c a n t   s e d i m e n t a t i o n   a f t e r   t h ree   months  at  room 

t e m p e r a t u r e   under  normal  e a r t h   g r a v i t y .   The  term  does  not  e x c l u d e  

c o m p o s i t i o n s   which  show  a  degree  of  s y n e r e s i s ,   whereby  a  pa r t   of  t h e  

aqueous  phase  s e p a r a t e s   to  form  a  c l e a r   l a y e r   e x t e r n a l   to  a 

homogeneous  gel  or  d i s p e r s i o n .   Such  p a r t l y   s e p a r a t e d   systems  c a n  

u s u a l l y   be  D i s p e r s e d   by  shak ing .   This  is  in  c o n t r a s t   to  s e d i m e n t e d  

systems  where in   a  s o l i d   s ed imen t   s e p a r a t e s   from  the  d i s p e r s i o n ,  



which  g e n e r a l l y   p r e s e n t s   s u b s t a n t i a l l y   g r e a t e r   problems  i n  

D i s p e r s i n g   and  d i s p e n s i n g   the  p r o d u c t .  

TECHNICAL  BACKGROUND 

Liqu id   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  

duty  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 aund ry   d e t e r g e n t s ,   has  been  dominated  by  p o w d e 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  

and  in  p a r t i c u l a r   of  B u i l d e r   in 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   shou ld   in  t h e o r y   be  cheape r   than  powder  d e t e r g e n t s   s i n c e  

they  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  

the  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   w i t h  

w a t e r .   They  a l so   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   c o n v e n i e n c e   and  

more  r ap id   d i s s o l u t i o n   in  wash  water   than  powder.  At tempts   t o  

p rov ide   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  r e a s o n   for   t h i s   lack  of  s u c c e s s   h a s  

been  t h a t   the  most  commonly  used  and  c o s t   e f f e c t i v e   F u n c t i o n a l  

I n g r e d i e n t s ,   e . g .   sodium  t r i p o l y p h o s p h a t e   and  sodium  dodecyl   b e n z e n e  

s u l p h o n 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 .  

P o t a s s i u m   p y r o p h o s p h a t e   and  amine  s a l t s   of  the  Ac t ive   I n g r e d i e n t s  

which  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   but  have  n o t  

been  found  cos t   e f f e c t i v e .  

Unbu 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  marke ted   for  l aundry   use,  but   are  u n s u i t a b l e   for   hard  w a t e r  

a r eas   and  have  en joyed   only  l i m i t e d   s u c c e s s .  

A  d i f f e r e n t   approach  is  to  a t t e m p t   to  suspend  the  e x c e s s  

B u i l d e r   as  a  s o l i d   in  the  l i q u i d   s o l u t i o n   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  m a i n t a i n   t h e  

B u i l d e r   in  s u s p e n s i o n   and  p r e v e n t   s e d i m e n t a t i o n .   This  has  in  t h e  

pas t   r e q u i r e d   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 ,   p r e v e n t i n g  

r e a l i s a t i o n   of  the  p o t e n t i a l   cos t   s a v i n g ,   and  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 i v i n g   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  d e t e r g e n t   should   as  far   as  p o s s i b l e   be  i n  

s o l u t i o n ;   t h a t   the  amount  of  suspended  s o l i d   should  be  min imised   t o  

avoid  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 ;   and  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 i s e r s   w e r e  

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 .  

The  p r o d u c t s   h i t h e r t o   i n t r o d u c e d   c o m m e r c i a l l y   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 .   In  p a r t i c u l a r ,   the  i n d i v i d u a l  

c o m p o s i t i o n s   have  been  proved  h ighly   s e n s i t i v e   to  r e l a t i v e l y   s m a l l  

v a r i a t i o n s   in  F o r m u l a t i o n   and  m a n u f a c t u r i n g   p r o c e d u r e .   D e p a r t u r e  

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

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

The  f o r m u l a t o r   has  t h e r e f o r e   been  r e s t r i c t e d   to  p a r t i c u l a r  

i n g r e d i e n t s   and  p r o p o r t i o n s ,   which  have  not  i n c l u d e d   many  of  t h e  

most  e f f e c t i v e   c o m b i n a t i o n s   of  s u r f a c t a n t s   and  B u i l d e r   for   l a u n d r y  

p u r p o s e s .  

Because  no  genera l   adequa t e   t h e o r e t i c a l   e x p l a n a t i o n   for   t h e  

s t a b i l i t y   of  such  sys tems  has  been  p roposed ,   i t   has  not  p r o v e d  

p o s s i b l e   to  p r e d i c t   which  c o m p o s i t i o n s   wi l l   be  s t a b l e   and  w h i c h  

u n s t a b l e ,   or  how  to  se t   about  s t a b i l i s i n g   any  given  s u r f a c t a n t  

Bu i lde r   c o m b i n a t i o n   which  may  be  d e s i r e d   for   r easons   of  w a s h i n g  

e f f e c t i v e n e s s   or  c o s t .   Each  c o m p o s i t i o n   has  had  to  be  d i s c o v e r e d   by 

t r i a l   and  e r r o r ,   and  l i t t l e   f l e x i b i l i t y   has  e x i s t e d   for  a d a p t i n g   t h e  

i n d i v i d u a l   c o m p o s i t i o n s   to  s p e c i a l   r e q u i r e m e n t s .  

Moreover ,   in  g e n e r a l ,   the  Payload   has  been  u n d e s i r a b l y   low.  I n  

a d d i t i o n ,   the  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   h a s  

g e n e r a l l y   been  l e s s   than  is  p r e f e r r e d   for   optimum  washing,   and  

expens ive   i n g r e d i e n t s ,   not  u s u a l l y   r e q u i r e d   in  powder  F o r m u l a t i o n s ,  

have  o f ten   been  needed  to  i n c r e a s e   the  amount  of  F u n c t i o n a l  

I n g r e d i e n t   in  s o l u t i o n ,   and  to  i n h i b i t   s e d i m e n t a t i o n   of  t h e  

suspended  s o l i d .  



INTRODUCTION  TO  THE  INVENTION 

We  have  now  d i s c o v e r e d   t h a t   by  o b s e r v i n g   c e r t a i n   c o n d i t i o n s   i t  

is  p o s s i b l e   to  f o r m u l a t e   N o n - s e d i m e n t i n g ,   P o u r a b l e ,   f l u i d ,   a q u e o u s  

based  d e t e r g e n t   c o m p o s i t i o n s   which  have  novel  s t r u c t u r a l   f e a t u r e s  

and  which  can  employ  as  s u r f a c t a n t   v i r t u a l l y   any  s u r f a c t a n t   o r  

s u r f a c t a n t   c o m b i n a t i o n   which  is  u s e f u l   in  l aundry   a p p l i c a t i o n s ,   i n  

d e s i r e d   optimum  p r o p o r t i o n s   with  any  of  the  commonly  used  d e t e r g e n t  

B u i l d e r s .   In  g e n e r a l ,   c o m p o s i t i o n s   of  our  i n v e n t i o n   can  be  o b t a i n e d ,  

which  c o n t a i n   s u b s t a n t i a l l y   h i g h e r   Pay loads   at  e f f e c t i v e   B u i l d e r   t o  

s u r f a c t a n t   r a t i o   than  have  h i t h e r t o   been  a t t a i n a b l e .  

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  the  f o l l o w i n g   a d v a n t a g e s   compared  with  p roduc t s   m a r k e t e d  

h i t h e r t o :   Higher   Pay load ;   i n c r e a s e d   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 ;   lower  c o s t   due  to  use  of  cheaper   i n g r e d i e n t s   a n d  

ease  of  p r o d u c t i o n ;   s a t i s f a c t o r y   m o b i l i t y ;   improved  w a s h i n g  

p e r f o r m a n c e ;   " n o n - d r i p "   c h a r a c t e r i s t i c s ,   p e r m i t t i n g   the  c o m p o s i t i o n s  

to  be  added  to  the  compar tments   of  washing  machines  d e s i g n e d   t o  

o p e r a t e   with  powders ,   w i t h o u t   p r e m a t u r e   r e l e a s e ;   a  c o n s i s t e n c y  

s u i t a b l e   for   a u t o m a t i c   d i s p e n s i n g ;   and  the  f l e x i b i l i t y   to  s e l e c t  

optimum  s u r f a c t a n t   c o m b i n a t i o n s   fo r   the  r e q u i r e m e n t s   of  any  

p a r t i c u l a r   m a r k e t .  

We  have  found  t h a t   in  g e n e r a l ,   c o n t r a r y   to  what  had  b e e n  

assumed  in  the  a r t ,   the  h i g h e r   the  amount  of  u n d i s s o l v e d   m a t e r i a l  

the  more  s t a b l e   the  c o m p o s i t i o n .   We  have  d i s c o v e r e d ,   in  p a r t i c u l a r ,  

t h a t   the  lower  the  p r o p o r t i o n   of  the  Ac t ive   I n g r e d i e n t s   d i s s o l v e d  

in  the  l i q u i d   aqueous  phase ,   and  the  h i g h e r   the  p r o p o r t i o n   p r e s e n t  

as  an  I n t e r s p e r s e d   s t r u c t u r e   of  s o l i d   or  l a m e l l a r   phase ,   the  more  

r e a d i l y   can  a  N o n - s e d i m e n t i n g ,   P o u r a b l e   p roduc t   be  o b t a i n e d   at  h i g h  

Pay loads .   We  have  f u r t h e r   d i s c o v e r e d   t h a t   most  s u r f a c t a n t s   commonly 

used  in  powder  d e t e r g e n t s   can  have  a  s t a b i l i s i n g   e f f e c t   on  a q u e o u s  

s u s p e n s i o n s   of  F u n c t i o n a l   I n g r e d i e n t s ,   when  p r e s e n t   in  c e r t a i n   n o v e l  

s t r u c t u r e d   s t a t e s   in  the  c o m p o s i t i o n ,   which  may,  at  high  P a y l o a d s ,  

be  s u f f i c i e n t   to  s t a b i l i s e   the  c o m p o s i t i o n   w i t h o u t   the  p r e s e n c e   o f  



s p e c i a l   s t a b i l i s e r s ,   not  o t h e r w i s e   r e q u i r e d   for  the  F o r m u l a t i o n .   We 

have  a l so   d i s c o v e r e d   t h a t   s u r f a c t a n t s   can  be  c o n s t r a i n e d   to  form  an 

open  t h r e e   d imens ional   s t r u c t u r e   c o n f e r r i n g   s t a b i l i t y   on  a q u e o u s  

s u s p e n s i o n s ,   by  the  p r e s e n c e   of  E l e c t r o l y t e s   and  by  c o n t r o l l i n g   t h e  

c o n d i t i o n s   of  mixing.   We  have  d i s c o v e r e d   t h a t   by  a p p l y i n g   the  above  

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

t h i x o t r o p i c   gels  which  may  c o n t a i n   suspended   p a r t i c l e s   of  s o l i d  

B u i l d e r ,   which  have  p a r t i c u l a r   a d v a n t a g e s   over  c o n v e n t i o n a l  

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

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  e x t r e m e l y   v o l u m i n o u s .  

However,  for   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  

to  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  be  

d i s r e g a r d e d .   The  B u i l d e r   l eve l   in  each  case  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   general   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   c o m m e r c i a l l y   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 

Rutkowsk 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 .  

The  two  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  e m u l s i f y   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   or  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  emuls ion   of  s u r f a c t a n t .  

The  former  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 . 3 3 4 6 5 0 3 ,   U . S . P . 3 3 5 1 5 5 7 ,   U . S . P . 3 5 0 9 0 5 9 ,   U . S . P . 3 5 7 4 1 2 2 ,  

U . S . P . 3 3 2 8 3 0 9   and  Canadian  P a t e n t   917031.  In  each  of  t he se   p a t e n t s  

an  aqueous  s o l u t i o n   of  a  wa te r   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  v a r i o u s   e m u l s i f i e r s .   In  each  case  t h e  

system  is  a  c l e a r   emuls 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   e x p e n s i v e   due  to  t h e  

cos t   of  us ing  s o l u b l e   B u i l d e r s .  

The  a l t e r n a t i v e   approach  is  e x e m p l i f i e d   by  B.P.  8 5 5 8 9 3 ,  

B . P . 9 4 8 6 1 7 ,   B . P . 9 4 3 2 7 1 ,   B . P . 2 0 2 8 3 6 5 ,   E . P . 3 8 1 0 1 ,   A u s t r a l i a n   P . 5 2 2 9 8 3 ,  

U.S.P  4018720  U . S . P . 3 2 3 2 8 7 8 ,   U . S . P . 3 0 7 5 9 2 2   and  U . S . P . 2 9 2 0 0 4 5 .   The  

f o r m u l a t i o n s   d e s c r i b e d   in  t he se   p a t e n t s   s e p a r a t e ,   on  C e n t r i f u g i n g ,  

i n to   a  S o l i d   Layer  compr i s i ng   the  m a j o r i t y   of  the  s p a r i n g l y   s o l u b l e  

B u i l d e r   and  an  aqueous  l a y e r   c o n t a i n i n g   at  l e a s t   the  m a j o r i t y   of  t h e  

Ac t ive   I n g r e d i e n t s .   Commercial  p r o d u c t s   c o r r e s p o n d i n g   to  examples  o f  

two  of  t h e s e   p a t e n t s   have  been  m a r k e t e d   r e c e n t l y   in  A u s t r a l i a   a n d  

Europe.   The  s t a b i l i t y  o f   t h e s e   c o m p o s i t i o n s   is  g e n e r a l l y   h i g h l y  

s e n s i t i v e   to  minor  v a r i a t i o n s   in  F o r m u l a t i o n .   Most  r e q u i r e  

e x p e n s i v e   a d d i t i v e s   which  are  not  F u n c t i o n a l   I n g r e d i e n t 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  

anhydrous   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  s y s t e m s  

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  cho ice   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 .  

Severa l   p a t e n t s   d e s c r i b e   emu l s 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   e m u l s i o n s   of  s o d i u m  

t r i p o l y p h o s p h a t e ,   and  U . S . P . 4 1 0 7 0 6 7   d e s c r i b e s   i n v e r s e   emuls 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  also  be  made  to  the  numerous  p a t e n t s   r e l a t i n g  

to  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 .   B . P . 2 0 3 1 4 5 5 ,   U . S . P . 3 2 8 1 3 6 7  

and  U . S . P . 3 8 1 3 3 4 9 .   U .S .P .3956158   d e s c r i b e s   s u s p e n s i o n s   of  a b r a s i v e  

in  a  gel  system  of  i n t e r l o c k i n g   f i b r e s   of,  e . g .   a s b e s t o s   or  s o a p .  

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 s e n c e   of  high  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   from  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   o f  

l aundry   d e t e r g e n t s .  

Powder  d e t e r g e n t s   are  normal ly   p r e p a r e d   by  spray  d r y i n g  

aqueous  s l u r r i e s ,   which  may  s u p e r f i c i a l l y   resemble   l i q u i d   d e t e r g e n t  

f o r m u l a t i o n s ,   but  which  are  not  r e q u i r e d   to  be  s t a b l e   to  s t o r a g e ,  

and  which,  are  p r e p a r e d   and  handled   at  e l e v a t e d   t e m p e r t u r e s .   Such  

s l u r r i e s   are  g e n e r a l l y   not  P o u r a b l e   at  ambien t   t e m p e r a t u r e .   P a t e n t s  

d e s c r i b i n g   the  p r e p a r a t i o n   and  spray  d ry ing   of  such  s l u r r y  

i n t e r m e d i a t e s   i n c l u d e   U . S . P . 3 6 3 9 2 8 8   and  W.  German  OLS  1567656 .  

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   a r e :  

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   o f  

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  c a r b o x y m e t h y 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   o f  

F u n c t i o n a l   I n g r e d i e n t s ,   and  in  p a r t i c u l a r   of  B u i l d e r ,   in  t h e  

f o r m u l a t i o n s   e x e m p l i f i e d ,   are  not  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 r o d u c t ;  

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   s y s t e m s ;   the  c o m p o s i t i o n s   are ,   however,  s t i f f  

p a s t e s   r a t h e r   than  P o u r a b l e   f l u i d s .  

B.P.  1506427  and  B.P.  1468181  d e s c r i b e   s u s p e n s i o n s   of  B u i l d e r   i n  

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

commercial   p u r p o s e s .  

A.C.S.  Symposium  s e r i e s   No.  194  " S i l i c a t e s   in  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 ,   a n d  

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 ,   us ing  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   and  

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  o f  

our  f i r s t   c l a imed   p r i o r i t y ,   and  w i thouh t   f o r e k n o w l e d g e   of  t h e  

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 h o s e  

p a t e n t s   as  being  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  b e i n g  

of  s p e c i a 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.  We 

b e l i e v e   t h a t   the  l a t t e r   has  g e n e r a l l y   he ld   the  view,  e i t h e r   t h a t  

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

were  u n a t t a i n a b l e ,   or  t h a t   p r o g r e s s   towards   such  f o r m u l a t i o n s   w o u l d  

be  by  s u s p e n d i n g   the  B u i l d e r   in  aqueous  s o l u t i o n s   of  the  s u r f a c t a n t ,  

e a r l i e r ,   a l t e r n a t i v e   a p p r o a c h e s   having  f a i l e d .  

THE  INVENTION 

Accord ing   to  one  embodiment ,   the  i n v e n t i o n   p r o v i d e s   a  Non- 

s e d i m e n t i n g ,   P o u r a b l e ,   f l u i d ,   b u i l t ,   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   Ac t ive   I n g r e d i e n t s   which  compr i se   a  s u b s t a n t i a l l y   l i n e a r  

a lkyl   benzene  s u l p h o n a t e ,   sa id   c o m p o s i t i o n   having   a  Pay load   of  a t  

l e a s t   25%  by  w e i g h t ,   and  c o m p r i s i n g   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   S e p a r a b l e   Phase  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   a n d  

one  or  more  o t h e r   S e p a r a b l e   Phases ,   I n t e r s p e r s e d   t h e r e w i t h ,   w h i c h  

c o n t a i n   suspended   s o l i d   p a r t i c u l a t e   B u i l d e r ,   s a id   E l e c t r o l y t e  

compr i s i ng   at  l e a s t   4.7%  and  p r e f e r a b l y   at  l e a s t   5.6%  by  we igh t   o f  

the  c o m p o s i t i o n   of  sodium  c a r b o n a t e   and  being  p r e s e n t   in  at  l e a s t  

s u f f i c i e n t   amount  to  m a i n t a i n   at  l e a s t   a  s u b s t a n t i a l   p r o p o r t i o n   o f  

the  t o t a l   Ac t ive   I n g r e d i e n t s   of  the  c o m p o s i t i o n   in  at  l e a s t   one  o f  

sa id   o the r   phase s ,   and  t h e r e b y   i n h i b i t i n g   s e d i m e n t a t i o n   of  s a i d  

B u i l d e r .  



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

N o n - s e d i m e n t i n g ,   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   a t  

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   S e p a r a b l e   Phase ,   c o n t a i n i n g  

s u f f i c i e n t   d i s s o l v e d   E l e c t r o l y t e   s e l e c t e d   from  a l k a l i   m e t a l  

c h l o r i d e s ,   p h o s p h a t e s ,   condensed   p h o s p h a t e s ,   p h o s p h o n a t e s ,   c i t r a t e s ,  

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

s i l i c a t e s ,   and  m i x t u r e s   t h e r e o f   to  p rov ide   from  2  to  4.5  gram  i o n s  

per  l i t r e   of  sa id   phase  t o t a l   of  akal i   metal  c a t i o n s ;   a t ' l e a s t   one 

o the r   S e p a r a b l e   Phase  c o n t a i n i n g   Act ive   I n g r e d i e n t s ;   and  s u s p e n d e d  

s o l i d   B u i l d e r ;   sa id   c o m p o s i t i o n   having  a  Payload  between  the  minimum 

c o n c e n t r a t i o n   to  p rov ide   a  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   and  t h e  

maximum  c o n c e n t r a t i o n   to  p r o v i d e   a  Pou rab l e   c o m p o s i t i o n .  

Acco rd 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  Non- 

s e d i m e n t i n g ,   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  a  P a y l o a d  

of  g r e a t e r   than  25%  which,  on  C e n t r i f u g i n g ,   is  s e p a r a b l e   i n t o   a 

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

c o n s i s t i n g   e s s e n t i a l l y   of  sodium  c h l o r i d e ,   sodium  p h o s p h a t e ,   sod ium 

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

t h e r e o f   to  p r o v i d e   from  2  to  4.5  gram  ions  sodium  per  l i t r e   of  s a i d  

l a y e r   and  a  S o l i d   Layer   c o n t a i n i n g   s u r f a c t a n t   and  B u i l d e r .  

Acco rd ing   to  a  f o u r t h   embodiment  our  i n v e n t i o n   c o m p r i s e s   a 

N o n - s e d i m e n t a r y ,   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  

Act ive   I n g r e d i e n t s   which  compr i se   a  s u b s t a n t i a l l y   l i n e a r   a l k y l -  

benzene  s u l p h o n a t e ,   said  c o m p o s i t i o n   having  a  Payload   of  at  l e a s t  

25%  by  w e i g h t   which  s e p a r a t e s   on  C e n t r i f u g i n g   in to   a  p r e d o m i n a n t l y  

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

p rov ide   from  2  to  4.5  gm  ions  per  l i t r e   of  a l k a l i   metal  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 the r   l a y e r   c o m p r i s i n g   s o l i d  

B u i l d e r   and  at  l e a s t   pa r t   of  sa id   Act ive   I n g r e d i e n t .  

Accord ing   to  a  f i f t h   embodiment  our  i n v e n t i o n   c o m p r i s e s   a  Non- 

s e d i m e n t i n g ,   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  a  P a y l o a d  

of  at  l e a s t   35%  and  c o m p r i s i n g   Act ive   I n g r e d i e n t ,   d i s s o l v e d  

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 ,   which  s e p a r a t e s   on 

C e n t r i f u g i n g   in to   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  

s u f f i c i e n t   of  s a id   d i s s o l v e d   E l e c t r o l y t e   to  p rov ide   from  2  to  4.5  gm 



ions  a l k a l i   metal  per  l i t r e   of  sa id   aqueous  l a y e r ,   and  at  l e a s t   one 

o t h e r   l a y e r   c o n t a i n i n g   s o l i d   B u i l d e r   and  at  l e a s t   p a r t   of  s a i d  

Ac t ive   I n g r e d i e n t s ,   the  we igh t   r a t i o   of  the  t o t a l   B u i l d e r   to  t h e  

t o t a l   Ac t ive   I n g r e d i e n t s   being  g r e a t e r   than  1 . 2 : 1 .  

In  more  d e t a i l ,   our  i n v e n t i o n   p r o v i d e s   N o n - S e d i m e n t i n g ,  

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

and  D i s p e r s e d   s o l i d   B u i l d e r   said  c o m p o s i t i o n s   c o m p r i s i n g   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  and  one  or  more  o t h e r   p h a s e s  

s e p a r a b l e   from  sa id   p r e d o m i n a n t l y   aqueous  l i q u i d   phase  by 

C e n t r i f u g i n g   and  c o n t a i n i n g   Ac t ive   I n g r e d i e n t   p r e s e n t   in  at  l e a s t  

one  of  said  one  or  more  o the r   phases ,   and  a  B u i l d e r ,   p r e s e n t   in  a t  

l e a s t   one  of  sa id   one  or  more  o the r   phases ,   sa id   one  or  more  o t h e r  

phases   being  I n t e r s p e r s e d   with  the  p r e d o m i n a n t l y   aqueous  phase ,   a l l  

of  which  c o m p o s i t i o n s   e x h i b i t   a t   l e a s t   some,  but  not  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  are  t h i x o t r o p i c ;   t h e y  

are  ge l s ;   they  compr i se   a  c o n t i n u o u s ,   at  l e a s t   p r e d o m i n a n t l y   a q u e o u s  

S e p a r a b l e   Phase,   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 ,   a  S e p a r a b l e   P h a s e  

c o n t a i n i n g   a  s u b s t a n t i a l   p r o p o r t i o n   of  the  Ac t ive   I n g r e d i e n t   a s  

s p h e r o i d s   or  v e s i c l e s   I n t e r s p e r s e d   with  sa id   at  l e a s t   p r e d o m i n a n t l y  

aqueous  phase,   and  a  D i s p e r s e d   s o l i d   phase  c o n s i s t i n g   at  l e a s t  

p r e d o m i n a n t l y   of  B u i l d e r ;   said  one  or  more  o the r   phases   are  at  l e a s t  

p r e d o m i n a n t l y   n o n - a q u e o u s ;   the  c o m p o s i t i o n s   have  a  high  Payload  o f  

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  we igh 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   a t   l e a s t   35%  m o s t  

p r e f e r a b l y   at  l e a s t   40%  by  we igh t ;   they  c o n t a i n   a  high  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   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;   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   of  Ac t ive   I n g r e d i e n t s ;   the  p r e d o m i n a n t l y   aqueous  p h a s e  

c o n t a i n s   a  c o n c e n t r a t i o n   of  l e s s   than  15%,  p r e f e r a b l y   l e s s   than  8%, 

e .g .   l e s s   than  2%,  t y p i c a l l y ,   in  the  case  of  n o n i o n i c   s u r f a c t a n t   o r  

a lkyl   benzene  s u l p h o n a t e s ,   l e s s   than  0.5%  by  we igh t   d i s s o l v e d   A c t i v e  

I n g r e d i e n t s ;   the  p r o p o r t i o n   by  weight   of  Ac t ive   I n g r e d i e n t   in  t h e  

p r e d o m i n a n t l y   aqueous  phase  to  t o t a l   Ac t ive   I n g r e d i e n t   in  t h e  

c o m p o s i t i o n   is  l e s s   than  1 :1 .5   p r e f e r a b l y   l e s s   than  1:2  e .g .   l e s s  

than  1:4;  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   p h a s e  

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 r o v i d e   a  c o n c e n t r a t i o n   of  a t  

l e a s t   0 .8 ,   t y p i c a l l y   at  l e a s t   1 .2 ,   p r e f e r a b l y   2.0  to  4.5  gram  i o n s  

per  l i t r e   of  t o t a l   a l k a l i   metal  a n d / o r   ammonium  c a t i o n s ;   t h e  



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  we igh t ,   p r e f e r a b l y   more  t h a n  

20%  by  we igh 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  

sodium  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 ses   a  minor  p r o p o r t i o n   o f  

a l k a l i   metal  s i l i c a t e ,   p r e f e r a b l y   sodium  s i l i c a t e ;   the  b u l k  

v i s c o s i t y   of  the  c o m p o s i t i o n   is  between  0.1  and  10  pascal   s e c o n d s ,  

p r e f e r a b l y   between  0.5  and  5  pascal   seconds ;   the  c o m p o s i t i o n   has  a 

Yie ld   Po in t   p r e f e r a b l y   of  at  l e a s t   2  e .g .   at  l e a s t   5,  p r e f e r a b l y  

l e s s   than  200  e .g .   10  to  150  d y n e s / s q . c m ;   a  phase  c o n t a i n i n g   B u i l d e r  

compr i ses   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 ize   below  t h e  

l i m i t   at  which  the  p a r t i c l e s   tend  to  s ed imen t ;   the  p a r t i c l e s   h a v e ,  

adsorbed   on  t h e i r   s u r f a c e s   at  l e a s t   one  c r y s t a l   growth  i n h i b i t o r  

s u f f i c i e n t   to  m a i n t a i n   the  s o l i d   p a r t i c l e s   below  the  l i m i t   at  wh ich  

the  p a r t i c l e s   tend  to  sed iment ;   the  c o m p o s i t i o n   c o n t a i n s   an 

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

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

CLASSIFICATION  BY  CENTRIFUGING 

Aqueous  based  l i q u i d   l aundry   d e t e r g e n t s   c o n t a i n i n g   s u s p e n d e d  

s o l i d   b u i l d e r   can,  in  g e n e r a l ,   c o n v e n i e n t l y   be  c l a s s i f i e d   by 

C e n t r i f u g i n g   as  h e r e i n b e f o r e   d e f i n e d .  

Three  p r i n c i p a l   types   of  l aundry   l i q u i d  h a v i n g   a  c o n t i n u o u s  

aqueous  phase  and  d i s p e r s e d   s o l i d   are  d i s t i n g u i s h a b l e ,   which  wi l l   be  

h e r e i n a f t e r   r e f e r r e d   to  as  Group  I,  Group  II  and  Group  I I I  

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

The  f i r s t   Group  of  l aundry   s u s p e n s i o n s   is  c h a r a c t e r i s t i c   o f  

the  p r i o r   a r t   d i s c u s s e d   above  which  r e l a t e s   to  s u s p e n s i o n s   of  s o l i d  

B u i l d e r   in  aqueous  s o l u t i o n s   or  e m u l s i o n s   of  s u r f a c t a n t .   On 

C e n t r i f u g i n g   as  d e f i n e d   h e r e i n ,   Group  I  c o m p o s i t i o n s   s e p a r a t e   in to   a 

So l id   Layer  c o n s i s t i n g   e s s e n t i a l l y   of  B u i l d e r ,   and  a  v i s c o u s   l i q u i d  

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

to  form  Group  1  c o m p o s i t i o n s   i n c l u d e   the  use  of  the  more  w a t e r  

s o l u b l e   s u r f a c t a n t s ,   such  as  alkyl  e t h e r   s u l p h a t e s ,   the  p r e s e n c e   o f  

s o l u b i l i s i n g   agen t s   such  as  H y d r o t r o p e s   and  wa te r   m i s c i b l e   o r g a n i c  

s o l v e n t s ,   r e l a t i v e l y   low  l e v e l s   of  E l e c t r o l y t e   and  r e l a t i v e l y   low 

P a y l o a d s .   Group  1  c o m p o s i t i o n s   no rmal ly   d i s p l a y   at  l e a s t   some  of  t h e  

f o l l o w i n g   t y p i c a l   p r o p e r t i e s .   The  bulk  v i s c o s i t y   of  the  c o m p o s i t i o n  



is  d e t e r m i n e d   by,  and  is  s i m i l a r   to,  the  v i s c o s i t y   of  the  a q u e o u s  

l i q u i d   l a y e r .   The  aqueous  l a y e r   t y p i c a l l y   has  a  v i s c o s i t y   of  f rom 

0 . 1 - 1 . 0   pasca l   s e c o n d s .   V i s c o s i t i e s   of  the  c o m p o s i t i o n s   a r e  

g e n e r a l l y   a l so   under   1  pasca l   second,   e .g .   0.3  to  0.6  p a s c a l  

seconds .   The  c o m p o s i t i o n s  u s u a l l y   have  y i e l d   p o i n t s   of  l e s s   than  4 ,  

o f t e n   l e s s   than  1,  dyne  c m  .   This  i m p l i e s   a  r e l a t i v e l y  

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

and  x-ray  d i f f r a c t i o n   s t u d i e s   and  by  e l e c t r o n   m i c r o s c o p y .   S u b j e c t i o n  

to  high  s h e a r   r a t e   r e n d e r s   many  Group  I  c o m p o s i t i o n s   u n s t a b l e .  

Group  II  is  e s s e n t i a l l y   d i s t i n g u i s h e d   from  Group  I  in  t h a t   a t  

l e a s t   the  major  p r o p o r t i o n   of  the  s u r f a c t a n t   is  p r e s e n t   in  a 

S e p a r a b l e   Phase ,   which  is  d i s t i n c t   from  the  p r e d o m i n a n t l y   a q u e o u s  

l i q u i d   phase  c o n t a i n i n g   the  E l e c t r o l y t e .   This  Group  i s  

d i s t i n g u i s h e d   from  Group  I I I   in  t h a t   at  l e a s t   the  major   p o r t i o n   o f  

the  s u r f a c t a n t   s e p a r a t e s   on  c e n t r i f u g i n g   as  a  l i q u i d   or  l i q u i d  

c r y s t a l   l a y e r .  

Group  II  c o m p o s i t i o n s   t y p i c a l l y   show  a  t h r e e   l a y e r   s e p a r a t i o n  

on  C e n t r i f u g i n g ,   g i v i n g   a  n o n - v i s c o u s   l i q u i d   aqueous  l a y e r   ( e . g .  

l e s s   than  0.1  pasca l   s econds ,   u s u a l l y   l e s s   than  0.02  p a s c a l  

s e c o n d s ) ,   which  c o n t a i n s   E l e c t r o l y t e   but  l i t t l e   or  no  s u r f a c t a n t ,   a 

v i s c o u s   l i q u i d   l a y e r   which  c o n t a i n s   a  major   p r o p o r t i o n   of  the  A c t i v e  

I n g r e d i e n t s   and  a  S o l i d   Layer  c o n s i s t i n g   p r e d o m i n a n t l y   of  B u i l d e r .  

Group  II  c o m p o s i t i o n s   have,  t y p i c a l l y ,   a  very  low  y i e l d   p o i n t  

on  being  f i r s t   p r e p a r e d   but  become  more  gel  l i k e   on  age ing .   The  

v i s c o s i t y   of  the  c o m p o s i t i o n   is  u s u a l l y   between  1  and  1.5  p a s c a l  

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

s t r u c t u r e   in  X-ray  and  neu t ron   d i f f r a c t i o n   e x p e r i m e n t s   and  by 

e l e c t r o n   m i c r o s c o p y .  

Most  C e n t r i f u g e d   Group  II  c o m p o s i t i o n s   have  the  l i q u i d   o r  

l i q u i d   c r y s t a l   s u r f a c t a n t   l a y e r   uppe rmos t ,   but  we  do  not  e x c l u d e  

c o m p o s i t i o n s   in  which  the  aqueous  E l e c t r o l y t e   l a y e r   is  uppermost   o r  

in  which  t h e r e   are  two  or  more  So l id   Layers   d i s t i n g u i s h a b l e   f r o m  

each  o t h e r ,   at  l e a s t   one  of  which  may  s e d i m e n t   upward ly ,   in  r e l a t i o n  

to  e i t h e r   or  both  l i q u i d   l a y e r s   on  C e n t r i f u g i n g .  



The  e s s e n t i a l   d i s t i n c t i o n   of  Group  I I I   from  the  o t h e r   Groups  

is  t h a t   at  l e a s t   a  s u b s t a n t i a l   p r o p o r t i o n   of  the  s u r f a c t a n t  

C e n t r i f u g e s   into  a  So l id   L a y e r .  

Group  III   c o m p o s i t i o n s   may  C e n t r i f u g e   in to   more  than  one  S o l i d  

Layer .   Normally  both  s u r f a c t a n t   and  B u i l d e r   s ed imen t   downwardly  on 

C e n t r i f u g i n g   and  the  two  phases   are  i n t e r m i x e d .   However  some  Group 

I I I   c o m p o s i t i o n s   may  p r o v i d e   an  upwardly  s e d i m e n t a r y   s u r f a c t a n t  

phase   or  more  than  one  s u r f a c t a n t   phase  at   l e a s t   one  of  which  may 

s e d i m e n t   upwardly.   I t   is  a l so   p o s s i b l e   for  some  or  all   of  t h e  

B u i l d e r   to  sediment   u p w a r d l y .  

The  t h i r d   Group  of  l aundry   l i q u i d s   is  t y p i c a l   of  t h o s e  

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   p r e p a r e d   from  t h o s e  

s u r f a c t a n t s   which  are  more  s p a r i n g l y   s o l u b l e   in  the  aqueous  p h a s e ,  

e s p e c i a l l y   an ion ic   s u r f a c t a n t s   such  as  sodium  alkyl   b e n z e n e  

s u l p h o n a t e s ,   as  well  as  m i x t u r e s   of  such  s u r f a c t a n t s   with  m i n o r  

p r o p o r t i o n s   of  n o n - i o n i c   s u r f a c t a n t .   Group  I I I   c o m p o s i t i o n s  

t y p i c a l l y   s e p a r a t e   on  C e n t r i f u g i n g   i n to   t w o  l a y e r s .   The  f i r s t   o f  

which  is  an  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   and  t h e  

second  is  a  Sol id   Layer  c o m p r i s i n g   B u i l d e r   and  s u r f a c t a n t .  

The  r h e o l o g i c a l   p r o p e r t i e s   of  Group  I I I ,   t y p i c a l l y ,   show  t h e  

s t r o n g e s t   evidence  for  s t r u c t u r e .   The  V i s c o s i t y   of  the  s u s p e n s i o n   i s  

s u b s t a n t i a l l y   g r e a t e r   than  t h a t   of  the  aqueous  l a y e r ,   e .g .   t y p i c a l l y  

1.2  to  2  Pascal   seconds  The  c o m p o s i t i o n s   g e n e r a l l y   have  a  f a i r l y  

high  Yie ld   Po in t ,   e .g .   g r e a t e r   than  10  dynes  cm  and  a  v e r y  

s h o r t   r ecovery   time  a f t e r   s u b j e c t i o n   to  shear   s t r e s s e s   in  excess   o f  

the   Yie ld   Point ,   e .g .   u s u a l l y   20  to  100  m inu te s .   On  r ecove ry   a f t e r  

s u b j e c t i o n   to  very  high  shea r   s t r e s s e s   many  Group  III   c o m p o s i t i o n s  

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

There  is  a  gradual   p r o g r e s s i o n   from  Group  I  to  Group  III   w i t h  

some  c o m p o s i t i o n s   having  some  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  one  g roup  

and  some  c h a r a c t e r i s t i c   of  a n o t h e r .   Soap  based  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 ,   for   example,   may  show,  in  a d d i t i o n   to  a  l i q u i d   l a y e r   a n d  

a  So l id   Laye r ,   a  small  amount  of  a  t h i r d   l a y e r   which  is  l i q u i d   on 

C e n t r i f u g i n g ,   but  have  r h e o l o g i c a l   p r o p e r t i e s   c h a r a c t e r i s t i c   o f  

Group  I I I .  

C o m p o s i t i o n s   at  the  b o r d e r l i n e   of  Groups  I  and  II  a r e  

sometimes  u n s t a b l e   but  maybe  c o n v e r t e d   in to   s t a b l e   Group  I I  

c o m p o s i t i o n s   of  the  i n v e n t i o n   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  

a n d / o r   by  i n c r e a s i n g   Pay  Load.  Most  Group  I  c o m p o s i t i o n s   may  be  

c o n v e r t e d   i n to   Group  II  i f   s u f f i c i e n t   E l e c t r o l y t e   is  a d d e d .  

S i m i l a r l y ,   a d d i t i o n   of  more  E l e c t r o l y t e   tends  to  c o n v e r t   Group  I I  

c o m p o s i t i o n s   i n t o   Group  I I I .   C o n v e r s e l y ,   Group  I I I   can  g e n e r a l l y   be  

c o n v e r t e d   to  Group  I I ,   and  Group  II  to  Group  I,  by  a d d i t i o n   o f  

H y d r o t r o p e .   Some  Group  I I I   c o m p o s i t i o n s   may  be  c o n v e r t e d   d i r e c t l y  

to  Group  I  and  vice  ve rsa   by  a d d i t i o n   of  Hydro t rope   or  E l e c t r o l y t e  

r e s p e c t i v e l y .  

CLASSIFICATION  BY  DIFFRACTION  AND  MICROSCOPY 

C o m p o s i t i o n s   of  our  i n v e n t i o n   and  of  the  p r i o r   a r t ,   have  b e e n  

examined  by  x - r a y   and  neu t ron   d i f f r a c t i o n   and  by  e l e c t r o n  

m i c r o s c o p y .  

Samples  for   neu t ron   d i f f r a c t i o n   s t u d i e s   were  p r e p a r e d   u s i n g  

deu t e r i um  oxide   in  p lace   of  water .   Water  was  kept  to  a  minimum, 

a l t hough   some  i n g r e d i e n t s ,   normal ly   added  as  aqueous  s o l u t i o n s   ( e . g .  

sodium  s i l i c a t e ) ,   or  as  h y d r a t e s ,   were  not  a v a i l a b l e   in  a  d e u t e r a t e d  

f o r m .  

Deu te r ium  oxide  based  c o m p o s i t i o n s   were  examined  on  t h e  

Harwell   small  ang le   Neutron  S c a t t e r i n g   S p e c t r o m e t e r .   Both  d e u t e r i u m  

oxide  based  and  aqueous  samples  w e r e  a l s o   examined  using  a  s m a l l  

angle  x - ray   d i f f r a c t o m e t e r .   Aqueous  samples  were  f r e e z e   f r a c t u r e  

e t c h e d ,   coa t ed   with  gold  or  g o l d / p a l a d i u m   and  s t u d i e d   under  t h e  

L a n c a s t e r   U n i v e r s i t y   Low  Tempera tu re   Scanning  E l e c t r o n   M i c r o s c o p e .  

C o m p e t i t i v e   commercia l   c o m p o s i t i o n s ,   which  are  not,   of  c o u r s e ,  
a v a i l a b l e   in  a  d e u t e r a t e d   form,  could  not  be  examined  by  n e u t r o n  

s c a t t e r i n g .  



As  in  the  case  of  C e n t r i f u g i n g ,   the  t h r e e   t e c h n i q u e s   d e s c r i b e d  

above  all   p rov ide   an  i n d i c a t i o n   of  t h r e e   broad  c a t e g o r i e s   of  l i q u i d  

d e t e r g e n t   s u s p e n s i o n ,   which  appear   to  c o r r e s p o n d   g e n e r a l l y   to  t h e  

Group  I,  Group  II  and  Group  III   c o m p o s i t i o n s ,   d e s c r i b e d   u n d e r  

" C l a s s i f i c a t i o n   by  C e n t r i f u g i n g " .  

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

t hose   c o m p o s i t i o n s   b e l o n g i n g   t y p i c a l l y   to  Group  I,  was  c h a r a c t e r i s e d  

under   both  neu t ron   and  x - ray   a n a l y s i s  b y   high  l e v e l s   of  small  a n g l e  

s c a t t e r i n g   and  an  absence   of  d i s c r e t e   peaks ,   c o r r e s p o n d i n g   t o  

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

broad  i n d i s t i n c t   s h o u l d e r s   or  humps,  o t h e r s   a  smooth  c o n t i n u u m .  

Small  angle  s c a t t e r i n g   is  s c a t t e r i n g   very  c lose   to  the  l i n e   o f  

the  i n c i d e n t   beam  and  is  u s u a l l y   dominated  by  s c a t t e r i n g   from  d i l u t e  

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

or  humps  observed   with  some  Group  I  c o m p o s i t i o n s   a d d i t i o n a l l y   show  a  

form  and  angu l a r   d i s p l a c e m e n t   t y p i c a l   of  c o n c e n t r a t e d   m i c e l l a r  

s o l u t i o n s   of  s u r f a c t a n t   (Ll  p h a s e ) .  

Under  the  e l e c t r o n   m i c r o s c o p e   t y p i c a l   Group  1  c o m p o s i t i o n s  

gave  a  l a r g e l y   f e a t u r e l e s s   g r a n u l a r   t e x t u r e   with  c r y s t a l s   of  B u i l d e r  

d i s t r i b u t e d   a p p a r e n t l y   at  random.  These  r e s u l t s   were  c o n s i s t e n t  

with  the  h y p o t h e s i s   based  on  t h e i r   r h e o l o g i c a l   p r o p e r t i e s   t h a t  

t y p i c a l   Group  I  c o m p o s i t i o n s   are  r e l a t i v e l y   u n s t r u c t u r e d   and  l a c k i n g  

d e t e c t a b l e   l a m e l l a r   f e a t u r e s .   However  some  members  of  Group  I 

showed  ev idence   under   the  e l e c t r o n   m ic roscope   of  s p h e r i c a l  

s t r u c t u r e s   of  a p p r o x i m a t e l y   5  microns   d i a m e t e r .  

A  very  d i f f e r e n t   type  of  p a t t e r n   was  o b t a i n e d   from  t y p i c a l  

Group  II  c o m p o s i t i o n s .   These  showed  r e l a t i v e l y   low  l e v e l s   of  s m a l l  

angle   s c a t t e r i n g   near   the  i n c i d e n t   beam,  a  peak  t y p i c a l   o f  

c o n c e n t r a t e d   m i c e l l a r   s o l u t i o n   (L1  phase)   and  a  sha rp ly   d e f i n e d  

peak  or  peaks  c o r r e s p o n d i n g   to  a  well  d e f i n e d   l a m e l l a r   s t r u c t u r e .  

The  p o s i t i o n s   of  the  l a t t e r   peaks  were  in  a  s imple   numerical   r a t i o ,  

with  f i r s t ,   second  and,  somet imes ,   t h i r d   o rde r   peaks  u s u a l l y  



d i s t i n g u i s h a b l e .   The  peaks  were  e v i d e n c e   of  r e l a t i v e l y   b r o a d l y  

spaced  l a m e l l a e   (36-60  Angs t rom) .   Under  the  e l e c t r o n   m i c r o s c o p e  

l a m e l l a r   s t r u c t u r e s   were  v i s i b l e .  

Typ ica l   Group  III   c o m p o s i t i o n s   gave  r e l a t i v e l y   narrow  a n d  

i n t e n s e   small  angle   s c a t t e r i n g ,   t o g e t h e r   with  d i s t i n c t   p e a k s  

i n d i c a t i v e   of  a  l a m e l l a r   s t r u c t u r e .   The  peaks  were  b r o a d e r   than  i n  

the  case  of  t y p i c a l   Group  II  c o m p o s i t i o n s ,   and  second  and  t h i r d  

o rde r   peaks  were  not  always  s e p a r a t e l y   d i s t i n g u i s h a b l e .   In  g e n e r a l  

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

the  l a m e l l a e   more  c l o s e l y   spaced  than  in  the  case  of  t y p i c a l   Group 

II  c o m p o s i t i o n s   (e .g .   26-36  Angs t rom) .   L a m e l l a r   s t r u c t u r e s   w e r e  

c l e a r l y   v i s i b l e   under  the  e l e c t r o n   m i c r o s c o p e .   In  some  i n s t a n c e s  

s p h e r o i d a l   s t r u c t u r e s   could  a l so   be  o b s e r v e d   e .g .   of  a p p r o x i m a t e l y   1 

micron  d i a m e t e r .  

PROPOSED  STRUCTURE 

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

e x p l a i n e d   by  the  h y p o t h e s i s   t h a t   our  i n v e n t i o n   embodies   a  nove l  

s t r u c t u r e   of  m a t t e r   in  which  s o l i d   B u i l d e r   is  su spended   in  a 

s t r u c t u r e d   a r r angemen t   of  s o l i d   s u r f a c t a n t   h y d r a t e ,   a n d / o r   of  "G" 

phase  s u r f a c t a n t   in  a s s o c i a t i o n   with  an  L1  phase  m i c e l l a r   s o l u t i o n  

a n d / o r   v e s i c l e s .  

P r e f e r r e d   embodiments  of  our  i n v e n t i o n   and  in  p a r t i c u l a r ,  

Group  I I I   c o m p o s i t i o n s ,   are  b e l i e v e d   to  compr i se   p o u r a b l e   g e l  

sys tems   in  which  t h e r e   may  be  two  or  more  C o - c o n t i n u o u s   o r  

I n t e r s p e r s e d   phases .   The  p r o p e r t i e s   of  the  Group  I I I   c o m p o s i t i o n s  

can  be  e x p l a i n e d   on  the  b a s i s   t h a t   they  are  t h i x o t r o p i c   g e l s  

c o m p r i s i n g   a  r e l a t i v e l y   weak  t h r e e   d imens iona l   network  of  s o l i d  

s u r f a c t a n t   h y d r a t e   I n t e r s p e r s e d   with  a  r e l a t i v e l y   non  v i s c o u s  

aqueous  phase  which  c o n t a i n s   d i s s o l v e d   E l e c t r o l y t e ,   but  l i t t l e   o r  

no  s u r f a c t a n t .   The  network  p r e v e n t s   s e d i m e n t a t i o n   of  the  n e t w o r k -  

forming  s o l i d s ,   and  any  su spended   d i s c r e t e   p a r t i c l e s .   The  ne twork  

forming  s o l i d s   may  be  p r e s e n t   as  p l a t e l e t s ,   s h e e t s   of  i n d e f i n i t e  



e x t e n t ,   or  f i b r e s   or  a l t e r n a t i v e l y ,   as  a s y m e t r i c   p a r t i c l e s   j o i n e d  

i n to   or  i n t e r a c t i n g   to  p r o v i d e ,   a  random  mesh,  which  i s  

I n t e r s p e r s e d   with  the  l i q u i d .   The  s t r u c t u r e   is  s u f f i c i e n t l y   s t a b l e  

to  i n h i b i t   or  p r e v e n t   p r e c i p i t a t i o n   on  s t o r a g e   and  wi l l   a lso  l i m i t  

the  e x t e n t   of  s p r e a d i n g   of  the  gel  on  a  h o r i z o n t a l   s u r f a c e ,   h o w e v e r  

the  s t r u c t u r e   is  weak  enough  to  permit   the  c o m p o s i t i o n s   to  be  p o u r e d  

or  pumped.  The  s o l i d   s t r u c t u r e   is  composed  at  l e a s t   p r e d o m i n a n t l y   o f  

s u r f a c t a n t   hyd ra t e   e . g .   sodium  alkyl  benzene  s u l p h o n a t e   or  a l k y l  

s u l p h a t e .   Thus  no  o t h e r   s t a b i l i s i n g   agent   is  r e q u i r e d   over  t h a t  

r e q u i r e d   in  the  end -use   of  the  c o m p o s i t i o n .   Such  gels  may,  i n  

p a r t i c u l a r ,   e x h i b i t   a  c l a y - l i k e   s t r u c t u r e ,   sometimes  r e f e r r e d   to  a s  

a  "house  of  ca rds"   s t r u c t u r e ,   with  a  m a t r i x   of  p l a t e   shaped  c r y s t a l s  

o r i e n t a t e d   at  random  and  e n c l o s i n g   s u b s t a n t i a l   i n t e r s t i c e s ,   which  

accomodate   the  p a r t i c l e s   of  b u i l d e r .   The  s o l i d   s u r f a c t a n t   may,  i n  

some  i n s t a n c e s   be  a s s o c i a t e d   with ,   or  at  l e a s t   p a r t i a l l y   r e p l a c e d   by 

"G"  phase  s u r f a c t a n t .  

In  the  case  of  Group  II  c o m p o s i t i o n s   t h e r e   may  be  f o u r  

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  of  which  only  t h r e e   are  S e p a r a b l e  

Phases   under  the  c o n d i t i o n s   he re in   d e f i n e d .  

The  phases   d e t e c t e d   by  d i f f r a c t i o n   compr i se   a  l a m e l l a r   p h a s e ,  

which  is  p robab ly   a  "G"  phase ,   but  p o s s i b l y   in  some  i n s t a n c e s  

s u r f a c t a n t   h y d r a t e   or  a  m i x t u r e   t h e r e o f   with  "G"  phase ,   and  

p r e d o m i n a n t l y   aqueous  "Ll"  m i c e l l a r   s o l u t i o n ,   t o g e t h e r   with  t h e  

s o l i d   B u i l d e r .   There  is  a lso   a  p r e d o m i n a n t l y   aqueous  s o l u t i o n  

c o n t a i n i n g   E l e c t r o l y t e   but  l e s s   than  75%  p a r t i c u l a r l y   50%,  u s u a l l y  

l e s s   than  40%,  more  u s u a l l y   l e s s   than  20%  t y p i c a l l y   l e s s   than  10% 

most  t y p i c a l l y   l e s s   than   5%  e .g .   l ess   than  2%  of  the  t o t a l   weight   o f  

Ac t ive   I n g r e d i e n t s .  

The  B u i l d e r   is  suspended   in  a  system  which  may  compr ise   a 

network  of  "G"  phase  a n d / o r   s p h e r o i d s   or  v e s i c l e s ,   which  may  have  an  

onion  l i k e   s t r u c t u r e ,   or  ou t e r   s h e l l ,   formed  from  s u c c e s s i v e   l a y e r s  

of  s u r f a c t a n t   e .g .   as  "G"  phase ,   and  which  may  c o n t a i n   at  l e a s t   one  

of  the  p r e d o m i n a n t l y   aqueous  phases ,   e .g .   the  e l e c t r o l y t e  



s o l u t i o n ,   or  more  p r o b a b l y   the  "L1"  m i c e l l a r   s o l u t i o n .   At  l e a s t  

one  of  the  p r e d o m i n a n t l y   aqueous  phases   is  the  c o n t i n u o u s   p h a s e .  

Ev idence   for   the  p r e s e n c e   of  v e s i c l e s   is  p r o v i d e d   by  m i c r o s c o p y   i n  

the  case  of  the  c o m p o s i t i o n s   c o n t a i n i n g   o l e f i n   and  p a r a f f i n  

s u l p h o n a t e s .  

SURFACTANTS 

The  c o m p o s i t i o n s   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%  by 

weight   of  s u r f a c t a n t s .   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  7 

to  35%  by  w e i g h t   of  the  c o m p o s i t i o n ,   e . g .   10  to  20%  by  w e i g h t .  

The  s u r f a c t a n t   may  for  example  c o n s i s t   s u b s t a n t i a l l y   of  an  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   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   a c id s   e .g .   a n  a l k y l b e n z e n e   s u l p h o n a t e ,   a lkyl   s u l p h a t e ,  

a lkyl   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 l kane   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 l k y l e t h a n o l a m i d e  

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  a lkyl   or  a lkenyl   g r o u p  

with  from  8  to  22,  more  u s u a l l y   10  to  20,  a l i p h a t i c   carbon  a t o m s .  

Said  a lkyl   or  a l k e n y l   groups  are  p r e f e r a b l y   s t r a i g h t   chain  p r i m a r y  

groups  but  may  o p t i o n a l l y   be  s e c o n d a r y ,   or  b ranched   chain  g r o u p s .  

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 r o p y l e n e  

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 r o p y l e n e   g r o u p s ,  

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  e x a m p l e ,  

the  s u l p h o n a t e d   or  s u l p h a t e d   s u r f a c t a n t   may  be  sodium  d o d e c y l  

benzene  s u l p h o n a t e ,   p o t a s s i u m   hexadecyl   benzene   s u l p h o n a t e ,   s o d i u m  

dodecyl  d imethyl   benzene  s u l p h o n a t e ,   sodium  l a u r y l   s u l p h a t e ,   s o d i u m  

t a l l o w   s u l p h a t e ,   p o t a s s i u m   oleyl  s u l p h a t e ,   ammonium  l a u r y l  

monoethoxy  s u l p h a t e ,   or  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   usefu l   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   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   a lkyl   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   a lkyl   s u l p h o s u c c i n a m a t e s ,   f a t t y   a lkyl   e t h e r  



s u l p h o s u c c i n a m a t e s ,   acyl  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   p h o s p h a t e   e s t e r s   may  also  be  

used.  In  each ,  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   a t  

l e a s t   one  a l i p h a t i c   hydroca rbon   chain  having  from  8  to  22  p r e f e r a b l y  

10  to  20  carbon  a toms,   and,  in  the  case  of  e t h e r s   one  or  more 

g l y c e r y l   a n d / o r   from  1  to  20  e t h y l e n e o x y   and  or  p r o p y l e n e o x y   g r o u p s .  

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

p a r a f f i n   s u l p h o n a t e s   are  commerc ia l ly   a v a i l a b l e   only  in  a  form  which  

c o n t a i n s   some  d i s u l p h o n a t e s   formed  as  b y - p r o d u c t s   of  the  normal 

methods  of  i n d u s t r i a l   m a n u f a c t u r e .   The  l a t t e r   tend  to  s o l u b i l i s e  

the  s u r f a c t a n t   in  the  manner  of  a  Hydro tope .   However,  the  o l e f i n   and  

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

C e n t r i f u g i n g ,   c o n t a i n   a  minor  p o r t i o n   of  the  t o t a l   s u r f a c t a n t   in  t h e  

aqueous  phase ,   and  which  show  ev idence   of  s p h e r o i d a l   s t r u c t u r e s .  

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

a c c o r d i n g l y   c o n s t i t u t e   a  p a r t i c u l a r   a s p e c t   of  the  p r e s e n t   i n v e n t i o n .  

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  

of  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,  monoe thano lamine ,   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  a lkyl   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   may  o p t i o n a l l y   c o n t a i n   or  c o n s i s t   of  n o n i o n i c  

s u r f a c t a n t s .   The  n o n i o n i c   s u r f a c t a n t   may  be  e .g .   a  C10-22 

a l k a n o l a m i d e   of  a  mono  or  di-  lower  a l k a n o l a m i n e ,   such  as  c o c o n u t  

monoe thano lamide .   Other   non ion ic   s u r f a c t a n t s  w h i c h   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 lyce ry 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   phospha t e   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  a l 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 ,   all   having  a  CS-22  a lkyl   or  a lkenyl   g roup  

and  up  to  20  e t h y l e n e o x y   and /o r   p ropy leneoxy   groups ,   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  p o w d e r  

or  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  o x i d e s .   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 l k y l  

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   C I - 2 )  

alkyl   g r o u p s .  

The  p r e f e r r e d   n o n i o n i c s   for   o u r  i n v e n t i o n  a r e   for   example  

those   having  an HLB  range  of  7-18  e .g .   1 2 - 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   u s u a l l y   as  a  m i n o r  

p r o p o r t i o n   of  t h e  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  having  two  l o n g  

chain  ( e . g .   C12-22  t y p i c a l l y   C16-20)  a l k y l   or  a lkeny l   groups  and  

e i t h e r   two  s h o r t   chain   ( e .g .   C  1-4)  a lkyl   groups ,   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   a n d  

q u a t e r n i s e d   i m i d a z o l i n e s   hav ing  two   long  chain   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  

long  chain   a lkyl   or  a lkeny l   groups.   The  q u a t e r n i s e d   s o f t e n e r s   a r e  

all   u s u a l l y  s a l t s   of  an ions   which  impar t   a  measure  of  w a t e r  

s o l u b i l i t y  s u c h   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 i ons   o f  

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 .  

C o m p o s i t i o n s   of  our  i n v e n t i o n   may  a lso   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 ,  w h i c h   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  t h e  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  t y p e s   d i s c u s s e d   a b o v e .  

Amphote r 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   a n d  

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  l o n g   c h a i n  a l k y l   or  a lkenyl   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   acid   or  propane  s u l t o n e .  

E x a m p l e s  o f   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   a lkyl   or  a l k e n y l  

groups ,   and  o p t i o n a l l y  a   benzyl  group,  any  o the r   s u b s t i t u e n t   being  a 

sho r t   chain  a lkyl   group;   i m i d a z o l i n e s   having  one  or  two  long  c h a i n  

alkyl   or  a lkeny l   groups  and  amidoamines  having  one  or  two  long  c h a i n  

alkyl   or  a lkenyl   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  u se fu 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  

of  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  " S u r f a c e  

Act ive   A g e n t s  a n d   D e t e r g e n t s "   by  Schwartz   Perry   a n d B e r c h .  

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   t o  b e   no rma l 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  5  to  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   sod ium 

t r i p o l y p h o s p h a t e   as  B u i l d e r ,   or  at  l e a s t   a  major  p r o p o r t i o n   o f  

sodium  t r i p o l y p h o s p h a t e   in  admixture   with  o t h e 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  t h a n  

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 the r   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 r o v i d e s  

c o m p o s i t i o n s   c o m p r i s i n g   o the r   B u i l d e r s   such  as  p o t a s s i u m  

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 t e   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 ,   p h o s p h o n a t e 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  admix tu re   w i t h  

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   a s  

minor  components  in  admix tu re   with  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 .  



The  l a s t   ment ioned   are  p a r t i c u l a r l y   p r e f e r r e d   and  c o n s t i t u t e   a 

f e a t u r e   of  our  p r e f e r r e d   embodiments  s ince   they  per form  s e v e r a l  

v a l u a b l e   f u n c t i o n s .   They  p rov ide   the  f r ee   a l k a l i n i t y   d e s i r a b l e   t o  

s a p o n i f y   f a t s  i n   the  s o i l ,   they  i n h i b i t   c o r r o s i o n   of  a l u m i n i u m  

s u r f a c e s   in  washing  machines  and  they  have  an  e f f e c t   as  B u i l d e r s .   I n  

a d d i t i o n ,   they  are  e f f e c t i v e   as  E l e c t r o l y t e s   to  " s a l t   out"  A c t i v e  

I n g r e d i e n t s   from  the  p r e d o m i n a n t l y   aqueous  l i q u i d   phase  t h e r e b y  

r educ ing   the  p r o p o r t i o n   of  Ac t ive   I n g r e d i e n t   in  s o l u t i o n   a n d  

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

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

c o n t a i n   a t  l e a s t   1%  and  up  to  12.3% by  we igh t   of  the  c o m p o s i t i o n  

p r e f e r a b l y   at  l e a s t   2%  and  up  to  10%,  most  p r e f e r a b l y   more  than  3% 

and  up  to  6.5%  e .g .   3.5  to  5%  of  a l k a l i   metal  s i l i c a t e ,   p r e f e r a b l y  

sodium  s i l i c a t e   measured  as  SiO2  based  on  the  t o t a l   we igh t   o f *  

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

T y p i c a l l y ,  t h e   s i l i c a t e   used  to  p r e p a r e   the  above  c o m p o s i t i o n s  

has  an  Na2O: SiO2  r a t i o   of  f rom 1 :1   to  1:2  or  1 :1 .5   to  1 : 1 . 8 .   I t  

wi l l   however  b e  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 t h e r   b a s e )  

to  S i02 ,   or  e v e n  s i l i c i c   acid  could   be  used  to  p r o v i d e   the  s i l i c a t e  

in  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 r o v i d e d  

by  a d d i t i o n   of  a n o t h e r   b a s e  s u c h   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   no t   i n t e n d e d   for  use  in  w a s h i n g  m a c h i n e s   do  not  r e q u i r e  

s i l i c a t e s   p r o v i d e d   t h a t   t h e r e   is  an  a l t e r n a t i v e   source   o f  

a l k a l i n i t y .  

The  B u i l d e r   normal ly   c o n s t i t u t e s   at   l e a s t   15%  by  we igh t   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   at  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   t o  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  5 : 1 .  

ELECTROLYTE 

The  c o n c e n t r a t i o n   of  d i s s o l v e d   o r g a n i c   m a t e r i a l   and  more  

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

l i q u i d   phase  is  p r e f e r a b l y   m a i n t a i n e d   at  a  low  l e v e l .   This  may  be  

a c h i e v e d   by  s e l e c t i n g ,   so  fa r   as  p o s s i b l e ,   s u r f a c t a n t s   which  a r e  



s p a r i n g l y   s o l u b l e   in  the  p r e d o m i n a n t l y  . a q u e o u s   phase ,   and  keeping  t o  

a  minimum  the  amount  of  any  more  s o l u b l e   s u r f a c t a n t   which  is  d e s i r e d  

for  the  p a r t i c u l a r   end  use.  For  a  given  s u r f a c t a n t   s y s t e m  a n d  

Payload ,   we  have  found  t ha t   i t   is  g e n e r a l l y   p o s s i b l e   to  s t a b i l i s e  

the  system  in  acco rdance   with  an  embodiment  of  our  i n v e n t i o n   by 

i n c l u d i n g   in  the  at  l e a s t   one  p r e d o m i n a n t l y  a q u e o u s  p h a s e   a 

s u f f i c i e n t   q u a n t i t y   of  E l e c t r o l y t e .  

An  e f f e c t  o f   the  E l e c t r o l y t e   is  to  l i m i t   t h e  s o l u b i l i t y   o f  

Ac t ive   I n g r e d i e n t   in  the  at  l e a s t   one  p r e d o m i n a n t l y   a q u e o u s  p h a s e ,  

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

a  s o l i d ,   or  l i q u i d   c r y s t a l ,   mat r ix   which  s t a b i l i s e s   the  c o m p o s i t i o n s  

of  our  i n v e n t i o n .   A  f u r t h e r   e f f e c t   of  the  E l e c t r o l y t e   is  to  r a i s e  

the  t r a n s i t i o n   t e m p e r a t u r e   of  the  "G"  phase  to  s o l i d   for  t h e  

s u r f a c t a n t .   One  consequence  of  r a i s i n g   the  p h a s e  t r a n s i t i o n  

t e m p e r a t u r e   is  to  r a i s e   the  minimum  t e m p e r a t u r e   above  which  t h e  

s u r f a c t a n t   fo rms  a   l i q u i d   or  l i q u i d   c r y s t a l   p h a s e .  H e n c e  

s u r f a c t a n t s   which  in  the  p resence   of  water   are  normal ly   l i q u i d  

c r y s t a l s   or  aqueous  m i c e l l a r   s o l u t i o n s   at  ambient   t e m p e r a t u r e   may  be 

c o n s t r a i n e d   by  the  p resence   of  E l e c t r o l y t e   to  form  s o l i d   m a t r i c e s   o r  

"G"  p h a s e s .  

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   d i s s o l v e d   i n  t h e   a t  

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   t o  p r o v i d e  a  

c o n c e n t r a t i o n  o f   at  l e a s t   0.8  p r e f e r a b l y   at  l e a s t   1 . 2  e . g   2 . 0  t o  4 . 5  

gram  moles  per  l i t r e   of  a l k a l i   meta l ,   a l k a l i n e   ea r th   m e t a l  a n d / o r  

ammonium  c a t i o n s .   The  s t a b i l i t y   of  the  system  may  be  f u r t h e r  

improved  by  e n s u r i n g   so  far  as  p o s s i b l e   t h a t   the  anions   r e q u i r e d   i n  

the  c o m p o s i t i o n   are  provided  by  s a l t s   which  have  a  common  c a t i o n ,  

p r e f e r a b l y   sodium.  Thus,  for  example,  the  p r e f e r r e d  B u i l d e r   i s  

sodium  t r i p o l y p h o s p h a t e ,   the  p r e f e r r e d   an ion ic   s u r f a c t a n t s   a r e  

sodium  s a l t s   of  s u l p h a t e d   or  s u l p h o n a t e d   an ion ic   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   agent ,   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 rbona t e   are  a lso   p r e f e r a b l y   p r e s e n t  a s   the  sodium 

s a l t s .   Sodium  c h l o r i d e ,   or  o ther   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  to  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  



and  m i n i m i s e  t h e   c o n c e n t r a t i o n   of  Act ive   I n g r e d i e n t s   in  t h e  

p r e d o m i n a n t l y   aqueous  l i q u i d   phase.   The  p r e f e r r e d   e l e c t r o l y t e ,  

h o w e v e r ,  i s   sodium  s i l i c a t e .   A l k a l i n e   e a r t h   meta l s   are  o n l y  

normal ly   p r e s e n t   when  the  Ac t ive   I n g r e d i e n t s   compr i se   s u r f a c t a n t s ,  

such  as  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  t h e i r  

p r e s e n c e .  

I t   is  p o s s i b l e ,   a l t e r n a t i v e l y ,  b u t  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   o f  p o t a s s i u m ,   ammonium,  l o w e r  a m i n e s ,   a l k a n o l a m i n e s   or  e v e n  

mixed  c a t i o n s .  

STABILISING  SUSPENDED  SOLID 

T h e  p a r t i c l e   s ize   of  any  s o l i d   phase  shou ld   be  l e s s   than  t h a t  

which  w o u l d  g i v e   r i s e   to  s e d i m e n t a t i o n .   The  c r i t i c a l   maximum  l i m i t  

to  p a r t i c l e   s ize   w i l l  v a r y   a c c o r d i n g  t o   the  d e n s i t y   of  the  p a r t i c l e s  

and  the  d e n s i t y  o f   the  c o n t i n u o u s   phase  and  the  y i e l d   p o i n t   of  t h e  

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

C o m p o s i t i o n s   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   a  p a r t i c l e  

growth  i n h i b i t o r .   The  p a r t i c l e   growth  i n h i b i t o r   is  b e l i e v e d   t o  

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

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

t h e r e o n  f r o m   the  s a t u r a t e d   s o l u t i o n   in  the  p r e d o m i n a n t l y   a q u e o u s  

l i q u i d   phase .   Typical   p a r t i c l e   growth  i n h i b i t o r s   i n c l u d e   s u l p h o n a t e d  

a r o m a t i c   compounds.  Thus  for   example,   a  sod ium  a lkyl   b e n z e n e  

s u l p h o n a t e   such  as  sodium  d o d e c y l  b e n z e n e   s u l p h o n a t e   when  p r e s e n t   a s  

a  s u r f a c t a n t   is  i t s e l f   a  p a r t i c l e   g r o w t h  i n h i b i t o r   and  may  be  

s u f f i c i e n t   to  m a i n t a i n   p a r t i c l e s   of;  for  example,   b u i l d e r   in  t h e  

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

a lkyl   b e n z e n e  s u l p h o n a t e   s a l t s   such  as  sodium  xy lene   s u l p h o n a t e   o r  

s o d i u m  t o l u e n e   s u l p h o n a t e   have  s t a b i l i s i n g   a c t i v i t y ,   as  well  a s  

be ing   c o n v e n t i o n a l l y   a d d e d  t o   l i q u i d   d e t e r g e n t s   as  H y d r o t r o p e s .   I n  

our  i n v e n t i o n ,   however,   the   p r e s e n c e   of  the  lower  a lkyl   b e n z e n e  

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

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



i n h i b i t o r s .   They  are  not ,   however,   normal  i n g r e d i e n t s   of  d e t e r g e n t  

c o m p o s i t i o n s   and  t h e r e f o r e   on  cos t   grounds  they  are  not  p r e f e r r e d .  

Other   p a r t i c l e   growth  i n h i b i t o r s   i n c l u d e   wa te r   s o l u b l e  

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

which  is  f r e q u e n t l y   i n c l u d e d   in  d e t e r g e n t   c o m p o s i t i o n s   as  a  s o i l  

a n t i - r e d e p o s i t i o n   agen t .   We,  t h e r e f o r e   p r e f e r   t h a t   i t   should  be 

p r e s e n t   in  minor  amounts  in  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 ,  

s u f f i c i e n t   to  perform  i t s   normal  f u n c t i o n s   in  d e t e r g e n t   c o m p o s i t i o n s  

and  to  a s s i s t   in  s t a b i l i s i n g   the  s u s p e n s i o n ,   but   p r e f e r a b l y   n o t  

s u f f i c i e n t   to  i n c r e a s e   so  s u b s t a n t i a l l y   the  v i s c o s i t y   of  t h e  

p r e d o m i n a n t l y   aqueous  l i q u i d   phase  as  to  i m p a i r   the  p o u r a b i l i t y   o f  

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

Another   group  of  p a r t i c l e   growth  i n h i b i t o r s   which  may 

o p t i o n a l l y   be  i n c l u d e d   in  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  

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

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

powder  f o r m u l a t i o n s .  

Typica l   examples  i n c l u d e   4 , 4 ' - b i s   ( 4 - p h e n y l - 1 , 2 , 3 - t r i a z o l - 2 -  

y l - 2 , 2 ' - s t i l b e n e   d i s u l p h o n a t e   s a l t s   and  4 , 4 ' - d i p h e n y l v i n y l e n e - 2 , 2 ' -  

b iphenyl   d i s u l p h o n a t e   s a l t s .   Such  p a r t i c l e   growth  i n h i b i t o r s   may 

be  i n c l u d e d   i n s t e a d   of,  or  more  u s u a l l y   in  a d d i t i o n   t o , f o r   e x a m p l e ,  

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

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

l i g n o s u l p h o n a t e s   and  C 6-18  a lkane   s u l p h o n a t e   s u r f a c t a n t s ,   which  

l a t t e r   compounds  may  a lso   be  p r e s e n t   as  p a r t   of  the  s u r f a c t a n t  

c o n t e n t   of  the  c o m p o s i t i o n .  

The  p r e s e n c e   of  an  a g g l o m e r a t i o n   i n h i b i t o r   is  also  p r e f e r r e d .  

The  a g g l o m e r a t i o n   i n h i b i t o r   for   use  a c c o r d i n g   to  our  i n v e n t i o n   may 

a lso   c o n v e n i e n t l y   be  sodium  ca rboxymethy l   c e l l u l o s e .   I t   i s  

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

a g g l o m e r a t i o n   i n h i b i t o r   which  is  c h e m i c a l l y   d i s t i n c t   from  t h e  



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

sodium  ca rboxyme thy l   c e l l u l o s e ,   is  c a p a b l e   of  p e r f o r m i n g   e i t h e r  

f u n c t i o n .   I t   is  sometimes  p r e f e r r e d ,   when  p r e p a r i n g   the  d e t e r g e n t  
I  c o m p o s i t i o n   to  add  the  c r y s t a l   growth  i n h i b i t o r   to  the  c o m p o s i t i o n  

p r i o r   to  the  a g g l o m e r a t i o n   i n h i b i t o r ,   and  to  add  the  a g g l o m e r a t i o n  

i n h i b i t o r   s u b s e q u e n t   to  the  s o l i d   phase ,   so  t h a t   the  c r y s t a l   g r o w t h  

i n h i b i t o r   is  f i r s t   adsorbed   onto  the  s o l i d   p a r t i c l e s   to  i n h i b i t  

growth  t h e r e o f   and  the  a g g l o m e r a t i o n   i n h i b i t o r   is  s u b s e q u e n t l y  

i n t r o d u c e d  t o   i n h i b i t   a g g l o m e r a t i o n   of  the  coa t ed   p a r t i c l e s .  

Other   a g g l o m e r a t i o n   i n h i b i t o r s   which  may  l e s s   p r e f e r a b l y   b e  

used  i n c l u d e   p o l y a c r y l a t e s   and  o the r   p o l y c a r b o x y l a t e s ,   p o l y v i n y l  

p y r r o l i d o n e ,   ca rboxy   methyl  s t a r c h   and  l i g n o s u l p h o n a t e s .  

The  c o n c e n t r a t i o n   of  the  c r y s t a l   growth  i n h i b i t o r   a n d  

a g g l o m e r a t i o n   i n h i b i t o r   can  be  wide ly   v a r i e d   a c c o r d i n g   to  t h e  

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

as  well  as  the  n a t u r e   of  the  compound  used  as  the  i n h i b i t o r   a n d  

whe ther   t h a t   compound  is  f u l f i l l i n g   an  a d d i t i o n a l   f u n c t i o n  i n   t h e  

c o m p o s i t i o n .   For  example ,   the  p r e f e r r e d   p r o p o r t i o n s   of  a l k y l  

benzene  s u l p h o n a t e   are  as  set   out  h e r e i n b e f o r e   in  c o n s i d e r i n g   t h e  

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

carboxy  methyl  c e l l u l o s e   are  up  to  2.5%  by  w e i g h t   of  the  c o m p o s i t i o n  

p r e f e r a b l y   0 .5  to  2%  by  weight   e .g .   1  to  2a  a l t h o u g h   s u b s t a n t i a l l y  

h ighe r   p r o p o r t i o n s   up  to  3  or  even  5%  are  not  e x c l u d e d   p r o v i d e d   t h e y  

are  c o n s i s t e n t   in  the  p a r t i c u l a r   f o r m u l a t i o n   with  a  p o u r a b l e  

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

p r e s e n t   in  p r o p o r t i o n s   of  0.05  to  1%  by  w e i g h t   e . g .   0.1  to  0 . 3 %  

a l though   h i g h e r   p r o p o r t i o n s   e .g .   up  to  5%  may  l e s s   p r e f e r a b l y   b e  

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

being  d e s i r a b l y   b u f f e r e d   with  a n  a l k a l i n e   b u f f e r   adapted   to  p r o v i d e  

a  pH  above  8  eg  above  9  most  p r e f e r a b l y   above 10  in  a wash  l i q u o r  

c o n t a i n i n g   the  c o m p o s i t i o n   d i l u t e d   to  0.5%  Dry  Weight.  They  

p r e f e 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   to  r e q u i r e   from  0 ,4   to  12 

mls.  p r e f e r a b l y   3  to  10  mls  of  N/10  HC1  to  reduce   the  p H . o f  1 0 0   m l s .  

.  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  W e i g h t ,  

to  9,  a l t h o u g h   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   m a y  a l s o   be  

commerc i a l l y   a c c e p t a b l e .   In  general   lower  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  commercia l   p r a c t i c e ,   a l t hough   not  exc luded   from  t h e  

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

the  a l k a l i n i t y   p r e f e r a b l y   p rov ided   at  l e a s t   in  p a r t   by  s o d i u m  

s i l i c a t e .   Other   l e s s   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 nc lude   s o d i u m  

c a r b o n 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  H y d r o t r o p e s   and /o r   o r g a n i c  

wate 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  me thano l ,   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   g lycol   and  p o l y p r o p y l e n e  

g l y c o l .   Such  a d d i t i v e s  a r e   of ten   n e c e s s a r y   to  s t a b i l i s e   Group  I 

f o r m u l a t i o n s .   However,  in  Group  II  and  I I I   f o r m u l a 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 ,   they  may  have  a  d e s t a b i l i s i n g   e f f e c t   which  o f t e n  

r e q u i r e s   the  a d d i t i o n   of  e x t r a   amounts  of  E l e c t r o l y t e   to  m a i n t a i n  

s t a b i l i t y .   They  are ,   moreover ,   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,  however,  in  c e r t a i n   c i r c u m s t a n c e s ,   p r o m o t e  

P o u r a b i l i t y .   We  do  not  t h e r e f o r e   t o t a l l y   exc lude   them  from  a l 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  ensure   adequa t e   P o u r a b i l i t y .   I f  

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 .  



PAYLOAD 

S e l e c t i o n   of  the  a p p r o p r i a t e   Pay load   is  g e n e r a l l y   i m p o r t a n t   t o  

o b t a i n   d e s i r e d   s t a b i l i t y   and  P o u r a b i l i t y .   Optimum  Payload   may  v a r y  

c o n s i d e r a b l y   from  one  type  of  F o r m u l a t i o n   to  a n o t h e r .   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   to  g u a r a n t e 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 s   below  about  35%  by  w e i g h t   Pay load ,   a l t h o u g h   some  t y p e s  

of  F o r m u l a t i o n   can  be  o b t a i n e d   in  a  N o n - s e d i m e n t i n g   form  below  30% 

Pay load ,   and  sometimes  as  low  as  25%  Pay load .   In  p a r t i c u l a r   we  h a v e  

o b t a i n e d   Soap  based  F o r m u l a t i o n s   at   c o n c e n t r a t i o n s   below  25%  Pay 

Load  eg  24%.  We  do  not  exc lude   the  p o s s i b i l i t y   of  making  s u c h  

F o r m u l a t i o n s   at  Payloads   down  t o  2 0 % .  

P r i o r   a r t   r e f e r e n c e s   to  s t a b l e   c o m p o s i t i o n s   at  low  P a y l o a d s  

have  e i t h e r   been  l i m i t e d   to  p a r t i c u l a r   F o r m u l a t i o n s   us ing   s p e c i a l  

s t a b i l i s e r s ,  o r  h a v e   not  p r o v i d e d   s u f f i c i e n t l y   s t a b l e   s u s p e n s i o n s  

to  s a t i s f y   normal  commercial  c r i t e r i a .  

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  r a n g e  

of  Pay loads   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  

occurs   and  a b o v e  t h e   range  the  F o r m u l a t i o n   is  too  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  g i v e n  

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  t o  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  

for   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  Pay loads   may  ex tend  from  30%, 

or  35%  to  60,  or  70%,  or  even  75%  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 .  

If   no  s t a b l e   Pourab le   range  can  be  de t e rmined   by  the  above  

methods,   the  F o r m u l a t i o n   shou ld   be  m o d i f i e d   a c c o r d i n g   to  t h e  

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  s i l i c a t e  

s o l u t i o n   or  o the r   E l e c t r o l y t e .  



T y p i c a l l y   Group  I I I   F o r m u l a t i o n s   show  an  i n c r e a s e   in  Y i e l d  

Po in t   with  i n c r e a s i n g   Pay load .   The  minimum  s t a b l e   Pay load   for  s u c h  

t y p i c a l   Group  I I I   F o r m u l a t i o n s   u s u a l l y   c o r r e s p o n d s   to  a  Yie ld   P o i n t  

of  about   10-12  d y n e s / c m 2 .  

PREPARATION 

C o m p o s i t i o n s   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 r e p a r e d   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 .  

However,  some  F o r m u l a t i o n s   a c c o r d i n g   to  the  i n v e n t i o n   are  not  f u l l y  

s t a b l e   un l e s s   the  c o m p o s i t i o n   is  s u b j e c t e d   to  more  p r o l o n g e d   o r  

v i g o r o u s   mixing .   In  some  extreme  cases   the  s o l i d   c o n t e n t   of  p r o d u c t  

may  r e q u i r e   comminut ion   in  the  p resence   of  the  l i q u i d   phase.   The 

use  of  a  c o l l o i d   mil l   for   the  l a t t e r   is  not  e x c l u d e d ,   but  is  n o t  

g e n e r a l l y   n e c e s s a r y .   In  some  i n s t a n c e s   mixing  under  high  shear   r a t e  

p r o v i d e s   p r o d u c t s   of  high  v i s c o s i t y .  

The  o r d e r   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  o f t e n  

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   m i x t u r e   a c c o r d i n g   to  o u r  

i n v e n t i o n .   Thus  a  sys tem  c o m p r i s i n g :   w a t e r ,   sodium  d o d e c y l b e n z e n e  

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

sodium  s i l i c a t e ,   sodium  carboxymethyl   c e l l u l o s e   and  o p t i c a l  

b r i g h t e n e r   at  45%  Dry  Weight  was  u n s t a b l e   when  the  compounds  w e r e  

mixed  in  the  o r d e r   d e s c r i b e d   above,  but  when  mixed  with  t h e  c o c o n u t  

monoe thano l amide   and  sodium  t r i p o l y p h o s p h a t e   added  as  the  l a s t   o f  

the  F u n c t i o n a l   I n g r e d i e n t s ,   a  s t a b l e   c o m p o s i t i o n   was  f o r m e d .  

A  method  of  p r e p a r a t i o n   t h a t   we  have  found  g e n e r a l l y   s u i t a b l e  

for   p r e p a r i n g   s t a b l e   m i x t u r e s   from  those   F o r m u l a t i o n s   which  a r e  

capab le   of  p r o v i d i n g   them,  is  to  mix  the  A c t i v e   I n g r e d i e n t s   or  t h e i r  

h y d r a t e s ,   in  a  c o n c e n t r a t e d   form,  with  c o n c e n t r a t e d   ( e .g .   30  to  60%, 

p r e f e r a b l y   45-50%)  aqueous  s i l i c a t e   s o l u t i o n ,   or  a l t e r n a t i v e l y ,   a 

c o n c e n t r a t e d   s o l u t i o n   of  any  o t h e r   n o n - s u r f a c t a n t   E l e c t r o l y t e  

r e q u i r e d   in  the  F o r m u l a t i o n .   Other  i n g r e d i e n t s   are  then  added  

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

and  foaming  a g e n t s .   The  B u i l d e r ,   when  not  r e q u i r e d   to  p rov ide   t h e  



i n i t i a l   E l e c t r o l y t e   s o l u t i o n ,   may  be  added  l a s t .   During  m i x i n g ,  

j u s t   s u f f i c i e n t   wa te r   is  added  at  each  a d d i t i o n   to  m a i n t a i n   t h e  

c o m p o s i t i o n   f l u i d   and  homogeneous.   When  al l   the  F u n c t i o n a l  

I n g r e d i e n t s   are  p r e s e n t ,   the  mix tu re   is  d i l u t e d   to  p rov ide   t h e  

r e q u i r e d   Pay  Load.  T y p i c a l l y ,   mixing  is  c a r r i e d   out  at  a m b i e n t  

t e m p e r a t u r e   where  c o n s i s t e n t   with  adequa te   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  c o c o n u t  

monoe thano lamide   r e q u i r e   g e n t l e   warming  e . g .   40°  for   a d e q u a t e  

d i s p e r s i o n .   This  degree   of  warming  may  g e n e r a l l y   be  a c h i e v e d   by  t h e  

heat   of  h y d r a t i o n   of  sodium  t r i p o l y p h o s p h a t e .   To  ensure   s u f f i c i e n t  

warming  we  p r e f e r   to  add  the  t r i p o l y p h o s p h a t e   in  the  anhydrous   f o r m  

c o n t a i n i n g   a  s u f f i c i e n t l y   high  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 e v e r a l   methods  t h a t   may  be  s a t i s f a c t o r i l y  

used  fo r   a l l   or  most  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 .   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   o f  

mixing  than  o t h e r s .  

FORMULATION  TYPES 

T y p i c a l l y ,   our  F o r m u l a t i o n s   may  most  c o n v e n i e n t l y   be  a n  

a n i o n i c   type  (Type  "A")  in  which  the  Ac t ive   I n g r e d i e n t   p r e f e r a b l y  

c o n s i s t s   at  l e a s t   p r e d o m i n a n t l y   of  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 ,   o p t i o n a l l y   with  a  minor  p r o p o r t i o n   of  n o n - i o n i c  

s u r f a c t a n t .  

C o n s i d e r i n g   type  "A"  F o r m u l a 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  

in  more  d e t a i l ,   we  p a r t i c u l a r l y   d i s t i n g u i s h   high  foaming  s u l p h a t e   o r  

s u l p h o n a t e   F o r m u l a t i o n s   and  low  foaming  F o r m u l a t i o n s .  

High  foaming  F o r m u l a t i o n s   may  t y p i c a l l y   be  based  on  s o d i u m  

C 10-14  s t r a i g h t   or  b ranched   chain  alkyl   benzene  s u l p h o n a t e ,   a l o n e  

or  in  a d m i x t u r e   wi th   a  C10-18  a lkyl   s u l p h a t e   a n d / o r   C  a l k y l  
1-10  mole  e t h e r   s u l p h a t e .   Small  amounts  ( e . g .   up  to  1%  of  t h e  

we igh t   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 .   Nonion ic   foam  b o o s t e r s   and  s t a b i l i s e r s ,   such  as  C  
1 2 - 1 8  

acyl  ( e .g .   coconu t )   m o n o e t h a n o l a m i d e   or  d i e t h a n o l a m i d e   or  t h e i r  



e t h o x y l a t e s ,   e t h o x y l a t e d   alkyl   phenol ,   f a t t y   a l c o h o l s   or  t h e i r  

e t h o x y l a t e s   may  o p t i o n a l l y   be  p r e s e n t   as  foam  b o o s t e r s   o r  

s t a b i l i s e r s ,   u s u a l l y   in  p r o p o r t i o n s   up  to  about   6%  of  the  Dry  W e i g h t  

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

The  sodium  a lky l   benzene  s u l p h o n a t e   may  be  t o t a l l y   o r  

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 the r   s u l p h o n 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   a lkyl   xylene  or  t o l u e n e   s u l p h o n a t e s ,   o r  

by  e .g .   a lkyl   e t h e r   s u l p h a t e s   ( p r e f e r a b l y )   or  a lkyl   s u l p h a t e s ,  

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

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

monoe thano l amide   e t h e r   s u l p h a t e s   or  m ix tu re s   t h e r e o f .  

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

alkyl   benzene  s u l p h o n a t e ,   e .g .   C10-14  a lkyl   benzene   s u l p h o n a t e .  

The  p r o p o r t i o n   of  a lkyl   benzene  s u l p h o n a t e  i n   the  absence   of  foam 

b o o s t e r s   is  p r e f e r a b l y   from  20  to  60%  e .g .   30  to  55%  of  the  Dry 

Weight  of  the  c o m p o s i t i o n .  

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  compr i se   a  m i x t u r e  

of  alkyl  benzene  s u l p h o n a t e ,   and  alkyl  s u l p h a t e   and /o r   a lkyl   e t h e r  

s u l p h a t e   a n d / o r   a lkyl   phenol  e t h e r   s u l p h a t e   in  we igh t   p r o p o r t i o n s   o f  

e .g .   from  1:5  to  5:1  t y p i c a l l y   1:2  to  2:1  p r e f e r a b l y   1 :1 .5   to  1 . 5 : 1  

e..g.  1 :1 .   In  the  l a t t e r   case  the  t o t a l   a n i o n i c   s u r f a c t a n t   i s  

p r e f e r a b l y   from  15  to  50%  e .g .   20  to  40%  of  the  Dry  Weight  of  t h e  

c o m p o s i t i o n s ,   in  the  absence   of  foam  b o o s t e r .  



The  alkyl   s u l p h a t e ,   a n d / o r   a lkyl   e t h e r   s u l p h a t e   for   use  i n  

a d m i x t u r e   with  the  a lkyl   benzene  s u l p h o n a t e   t y p i c a l l y   has  an  a v e r a g e  

of  from  0  to  5  e t h y l e n e o x y   groups   per  s u l p h a t e   group  e . g .   1  to  2 

g r o u p s .  

Accord ing   to  a  p r e f e r r e d   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  P o u r a b l e ,   N o n - s e d i m e n t i n g ,   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  w a t e r   and:  (A)  from  10  to  20%  based  on  t h e  

we igh t   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   c o m p r i s i n g   a 

s u b s t a n t i a l l y   l i n e a r   sodium  a lky l   benzene  s u l p h o n a t e   having  from  10 

to  20  a l i p h a t i c   carbon  atoms  and  o p t i o n a l l y   an  alkyl   e thoxy  s u l p h a t e  

having  an  a lkyl   group  with  from  10  to  20  carbon  atoms,  a n d / o r   a 

minor  p r o p o r i t i o n   of  a  n o n - i o n i c   s u r f a c t a n t   and /o r   of  a  soap;  (B)  a t  

l e a s t   15%  of  B u i l d e r   p a r t l y   p r e s e n t   as  s o l i d   and  s e l e c t e d   f r o m  

condensed   p h o s p h a t e s ,   z e o l i t e s ,   c i t r a t e s ,   n i t r i l o t r i a c e t a t e s ,  

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

at  l e a s t   50%  by  we igh t   of  s a id   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  

a n d   sa id   B u i l d e r   f u r t h e r   c o m p r i s e s   at  l e a s t   4.7%,  based  on  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 ,   of  sodium  c a r b o n a t e ;   (C)  o p t i o n a l l y   up  t o  

2.5%  by  we igh t   of  the  c o m p o s i t i o n ,   of  c a r b o x y m e t h y l c e l l u l o s e ;   (D) 

o p t i o n a l l y   up  to  1%  by  we igh t   of  the  c o m p o s i t i o n   of  o p t i c a l  

b r i g h t e n i n g   agen t ;   and  (E)  o p t i o n a l l y   minor  p r o p o r t i o n s   o f  

i n g r e d i e n t s   s e l e c t e d   from  enzymes,   b l e a c h e s ,   a n t i f o a m s ,   s m e c t i t e  

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

c h l o r i d e .  

Acco rd ing   to  a  second  p r e f e r r e d   s p e c i f i c   embodiment  o u r  

i n v e n t i o n   p r o v i d e s   a  P o u r a b l e ,  N o n - S e d i m e n t i n g ,   f l u i 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 n s i s t i n g   e s s e n t i a l l y   of  water   and  (A)from  10 

to  20%  based  on  the  we igh t   of  the  c o m p o s i t i o n   of  a  m i x t u r e   of  a 

s u b s t a n t i a l l y   l i n e a r   C10-18  a lky l   benzene  s u l p h o n a t e   and  

C10-20  a lkyl   1-10  mole  ethoxy  s u l p h a t e ;   (B)  at  l e a s t   15%  by 

we igh t   of  the  c o m p o s i t i o n   of  t o t a l   B u i l d e r   p a r t l y   p r e s e n t   a s  

suspended   s o l i d ,   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  c a r b o n 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 ;   (C)  an  

aqueous  S e p a r a b l e   Phase  c o n t a i n i n g   s u f f i c i e n t   d i s s o l v e d   E l e c t r o l y t e  

s e l e c t e d   from  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 ,   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   to  p r o v i d e   from  2  to  4.5  gm  io.15  per  l i t r e   sodium  in  s a i d  

phase;   and  (D)  o p t i o n a l l y   any  of  the  Usual  Minor  I n g r e d i e n t s ;   t h e  

Payload  of  s a id   c o m p o s i t i o n   being  above  the  minimum  at  which  t h e  

c o m p o s i t i o n   is  N o n - s e d i m e n t i n g   but  below  the  maximum  at  which  i t   i s  

P o u r a b l e .  

In  an  a l t e r n a t i v e   F o r m u l a t i o n   the  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  alkyl   s u l p h a t e   a n d / o r ,   alkyl  e t h e r   s u l p h a t e .   The 

t o t a l   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   in  the  absence   of  foam 

b o o s t e r   is  p r e f e r a b l y   from  15  to  50%  of  the  Dry  Weight  of  t h e  

c o m p o s i t i o n .   T y p i c a l l y   the  Ac t ive   I n g r e d i e n t s   compr ise   an  ave rage   o f  

from  0  to  5  e .g .   0.5  to  3  e t h y l e n e o x y   groups  per  molecu le   o f  

s u l p h a t e d   s u r f a c t a n t .   The  f a t t y   a lkyl   chain  l eng th   is  p r e f e r a b l y  

from  10  t o  2 0 C ,   h i g h e r   chain   l e n g t h s   being  p r e f e r r e d   with  h i g h e r  

e t h y l e n e - o x y   c o n t e n t .  

The  f o r e g o i n g   types   may  be  v a r i e d   by  s u b s t i t u t i n g   for   a l l   o r  

p a r t   of  the  a n i o n i c   a c t i v e   c o n t e n t ,   any  of  the  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   c l a s s e s   h e r e i n b e f o r e   s p e c i f i e d .  

Soap  may  be  added  to  any  of  the  f o r e g o i n g   d e t e r g e n t  

F o r m u l a t i o n s   as  an  aid  to  r i n s i n g   the  f a b r i c .   Soap  is  p r e f e r a b l y  

p r e s e n t   for   t h i s   purpose   in  c o n c e n t r a t i o n s   of  from  0  to  6% 

p r e f e r a b l y   0.1  to  4%  e .g .   0.5  to  2%  by  Dry  Weight  of  t h e  

c o m p o s i t i o n .   The  amount  of  Soap  is  p r e f e r a b l y   l e s s   than  25%  of  t h e  

t o t a l   s u l p h a t e d   and  s u l p h o n a t e d   s u r f a c t a n t ,   to  avoid  foam 

s u p p r e s s i o n ;   t y p i c a l l y   l e s s   than  10%. 

Foam  b o o s t e r s   a n d / o r   s t a b i l i s e r s   may  be  i n c o r p o r a t e d   in  any  o f  

the  f o r e g o i n g   types   of  high  foam  a n i o n i c   d e t e r g e n t .   The  foam 

b o o s t e r s   or  s t a b i l i s e r s   are  t y p i c a l l y   C  
10-18  

alkyl   n o n i o n i c  

s u r f a c t a n t s   such  as  coconu t   monoe thano lamide   or  d i e t h a n o l a m i d e   o r  

t h e i r   e t h o x y l a t e s ,   a lkyl   phenol  e t h o x y l a t e s ,   f a t t y   a l c o h o l s   or  t h e i r  

e t h o x y l a t e s   or  f a t t y   ac id   e t h o x y l a t e s .   The  foam  b o o s t e r   a n d / o r  

s t a b i l i s e r   is  added  t y p i c a l l y   in  p r o p o r t i o n s   up  to  20%  of  the  Dry 



Weight   of  the  c o m p o s i t i o n   e .g .   0.1  to  6%  p r e f e r a b l y   0 .5  to  4%.  The 

p r e s e n c e   of  foam  b o o s t e r   a n d / o r   s t a b i l i s e r   may  p e r m i t   a  r e d u c t i o n   o f  

t o t a l   c o n c e n t r a t i o n   of  Act ive   I n g r e d i e n t s   in  a  high  foam  p r o d u c t .  

T y p i c a l l y ,   c o m p o s i t i o n s   c o m p r i s i n g   a lkyl   benzene  s u l p h o n a t e   with  a 

foam  b o o s t e r   a n d / o r   s t a b i l i s e r   wi l l   c o n t a i n   from  15  to  40%  of  a l k y l  

benzene   s u l p h a t e   based  on  the  we igh t   of  the  c o m p o s i t i o n   p r e f e r a b l y  

20  to  36%  e . g .   25%  with  from  2  to  6%  e .g .   4%  of  n o n i o n i c   s u r f a c t a n t ,  

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

h i g h e r   p r o p o r t i o n s   of  non ion i c   s u r f a c t a n t   and  vice   v e r s a .   The  o t h e r  

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   F o r m u l a t i o n s   d i s c u s s e d  

above  may  be  s i m i l a r l y   reduced   in  a c t i v e   c o n c e n t r a t i o n   by  i n c l u s i o n  

of  foam  b o o s t e r s   and /o r   s t a b i l i s e r s .  

The  B u i l d 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 ,   o p t i o n a l l y  

but  p r e f e r a b l y   with  a  minor  p r o p o r t i o n   of  s o l u b l e   s i l i c a t e   a l t h o u g h  

the  a l t e r n a t i v e   B u i l d e r s   h e r e i n b e f o r e   d e s c r i b e d   may  be  employed  

i n s t e a d ,   as  may  mixed  B u i l d e r s .   The  p r o p o r t i o n   of  B u i l d e r   in  t y p e  

"A"  F o r m u l a t i o n s   is  u s u a l l y   at   l e a s t   30%  of  the  Dry  Weight  of  t h e  

c o m p o s i t i o n ,   p r e f e r a b l y   from  35%  to  85%  e .g .   40  to  80%.  B u i l d e r  

p r o p o r t i o n s   in  the  range  50  to  70%  of  Dry  Weight  are  p a r t i c u l a r l y  

p r e f e r r e d .   The  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   r a t i o   shou ld   d e s i r a b l y  

be  g r e a t e r   than  1:1  p r e f e r a b l y   from  1 .2 :1   to  4:1  e . g .   from  1 .5 :1   t o  

3 : 1 .  

Low  foaming  F o r m u l a t i o n s   are  g e n e r a l l y   d e p e n d e n t   upon  t h e  

p r e s e n c e   of  lower  p r o p o r t i o n s   of  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   than  in  the  high  foam  types   t o g e t h e r   wi th   h i g h e r ,   b u t  

s t i l l   minor ,   p r o p o r t i o n s   of  Soap,  a n d / o r   the  a d d i t i o n   of  n o n - i o n i c ,  

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

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

s p e c i f i c   embodiment,   a  N o n - s e d i m e n t i n g   Pou rab l e   f l u i d ,   aqueous  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   an  at  l e a s t   p r e d o m i n a n t l y   aqueous  

phase   c o n t a i n i n g   E l e c t r o l y t e   in  s o l u t i o n ,   and  s u s p e n d e d   p a r t i c l e s   o f  

B u i l d e r ,   sa id   c o m p o s i t i o n   c o m p r i s i n g   from  15  to  50%  based  on  Dry 

Weight   of  A c t i v e   I n g r e d i e n t  ,   at  l e a s t   30%  of  B u i l d e r   based  on  Dry 

Weight ,   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 ,  



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 ,   where in   the  s u r f a c t a n t  

compr i s e s   from  15  to  50%  based  on  the  Dry  weight   of  the  c o m p o s i t i o n  

of  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   a n i o n i c   s u r f a c t a n t   and  an  e f f e c t i v e  

amount  of  at  l e a s t   one  foam  d e p r e s s a n t .  

P r e f e r a b l y ,   the  foam  d e p r e s s a n t   is  s e l e c t e d   from  Soap,  in  a 

p r o p o r t i o n   of  from  20  to  60%  based  on  the  weight   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 ,   C 16-20  a lky l   non ion ic   foam 

d e p r e s s a n t   in  a  p r o p o r t i o n   of  up  to  10%  of  the  Dry  Weight  of  t h e  

c o m p o s i t i o n ,   C 16-20  alkyl   p h o s p h a t e   e s t e r   in  a  p r o p o r t i o n   of  up 

to  10%  of  the  Dry  Weight  of  the  c o m p o s i t i o n   and  s i l i c o n e   a n t i f o a m s .  

The  f u n c t i o n   of  Soap  as  a  foam  d e p r e s s a n t   is  dependan t   on  t h e  

p r o p o r t i o n   of  Soap  to  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 .  

P r o p o r t i o n s   of  10%  or  l e s s   are  not  e f f e c t i v e   as  foam  d e p r e s s a n t s   b u t  

are  u se fu l   as  r i n s e   a ids   in  high  foaming  d e t e r g e n t   c o m p o s i t i o n s .  

Foam  d e p r e s s a n t   a c t i o n   r e q u i r e s   a  minimum  p r o p o r t i o n   of  about   20%  o f  

soap  based  on  the  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   s u r f a c t a n t .   If  t h e  

p r o p o r t i o n   of  soap  to  s u l p h a t e d / s u l p h o n a t e d   s u r f a c t a n t   in  a  type  "A" 

d e t e r g e n t   is  above  about  60%  by  w e i g h t ,   the  foam  d e p r e s s a n t   a c t i o n  

is  r educed .   P r e f e r a b l y ,   the  p r o p o r t i o n   of  Soap  is  from  25  to  50% 

e .g .   30  to  45%  of  the  weight   of  s u l p h a t e d / s u l p h o n a t e d   s u r f a c t a n t .  

Low  foaming  d e t e r g e n t s   may  c o n t a i n ,   in  a d d i t i o n   to,   or  i n s t e a d  

of  soap,  a  non ion i c   foam  d e p r e s s a n t .   This  may,  for  example,   be  a 

C16-22  acyl  monoe thano lamide   e .g .   rape  m o n o e t h a n o l a m i d e ,   a 

C 16-22  a lky l   phenol  e t h o x y l a t e ,   C 16-22  a l coho l   e t h o x y l a t e   o r  

C16-22  f a t t y   ac id   e t h o x y l 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  c o m p o s i t i o n   may  c o n t a i n   an  a l k a l i   metal  mono  a n d / o r   di  C 16-22 
alkyl   p h o s p h a t e   e s t e r .   The  n o n i o n i c   or  p h o s p h a t e   e s t e r   foam 

d e p r e s s a n t   is  t y p i c a l l y   p r e s e n t   in  the  F o r m u l a t i o n   in  a  p r o p o r t i o n  

of  up  to  10%,  p r e f e r a b l y   2  to  8%  e .g .   3  to  4%  based  on  Dry  W e i g h t .  

S i l i c o n e   an t i foams   may  a l so   be  used,   as  or  as  p a r t   of,  t h e  

foam  d e p r e s s a n t .   The  e f f e c t i v e   c o n c e n t r a t i o n   of  t hese   l a s t   in  t h e  

f o r m u l a t i o n   is  g e n e r a l l y   s u b s t a n t i a l l y   lower  than  in  the  case  of  t h e  

o t h e r   foam  d e p r e s s a n t s   d i s c u s s e d   above.  T y p i c a l l y ,   i t   is  l e s s   t h a n  



2%,  p r e f e r a b l y   l e s s   than  0.1%,  u s u a l l y   0.01  to  0.05%  e .g .   0.02%  o f  

the  Dry  Weight  of  the  f o r m u l a t i o n .  

Our  F o r m u l a t i o n s   p r e f e r a b l y   c o n t a i n   the  Usual  M i n o r  

I n g r e d i e n t s .   C e r t a i n   f a b r i c   s o f t e n e r s ,   such  as  c l a y s ,   may  be  i n c l u d e d ,  

however  c a t i o n i c   f a b r i c   s o f t e n e r s   are  not  normal ly   e f f e c t i v e   i n  

a n i o n i c   based  F o r m u l a t i o n s ,   but   may  sometimes  be  i n c l u d e d  i n  

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

The  type  "B"  F o r m u l a t i o n s   of  our  i n v e n t i o n   compr i se   Soap  a s  

the  p r i n c i p a l   a c t i v e   component .   They  may  a d d i t i o n a l l y   c o n t a i n   m i n o r  

amounts  of  n o n i o n i c   or  o t h e r   a n i o n i c   s u r f a c t a n t s .  

The  t y p i c a l   p e r c e n t a g e   Dry  Weight  of  type  "B"  F o r m u l a t i o n s   may 
be  r a t h e r   lower  than  type  "A",  e . g .   20  to  60%,  p r e f e r a b l y   29  to  45%. 

The  t o t a l   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   is  u s u a l l y   between  10  and  

55%,  p r e f e r a b l y   15  to  40%  e . g .   20  to  30%  of  the  Dry  Weight  of  t h e  

c o m p o s i t i o n .   B u i l d e r   p r o p o r t i o n s   are  t y p i c a l l y   20  to  80%  of  Dry 

Weight .   In  gene ra l   the  m o b i l i t y   of  type  "B"  F o r m u l a t i o n s   can  be  

improved  by  i n c l u d i n g   s u f f i c i e n t   wa te r   s o l u b l e   i n o r g a n i c  

e l e c t r o l y t e ,   e s p e c i a l l y   sodium  s i l i c a t e ,   in  the  F o r m u l a t i o n .  

High  foam  Soap  F o r m u l a t i o n s   may  t y p i c a l l y   c o n t a i n   A c t i v e  

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

p r o p o r t i o n   of  a  non ion ic   foam  b o o s t e r   a n d / o r   s t a b i l i z e r   as  d e s c r i b e d  

in  r e l a t i o n   to  type  "A"  F o r m u l a t i o n s ,   a n d / o r   with  s u l p h a t e d   a n i o n i c  

b o o s t e r   such  as  alkyl  e t h e r   s u l p h a t e   or  a lkyl   e t h e r   s u l p h o s u c c i n a t e .  

Low  foam  type  B  F o r m u l a t i o n s   may  c o n t a i n   a  lower   c o n c e n t r a t i o n  

of  Soap  t o g e t h e r   with  minor  p r o p o r t i o n s   of  s u l p h a t e d   and  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 ,   n o n i o n i c   or  p h o s p h a t e   e s t e r   foam 

d e p r e s s a n t s   a n d / o r   s i l i c o n e   a n t i f o a m s .  

The  r e l a t i o n s h i p   between  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   a n i o n i c  

s u r f a c t a n t s   and  Soap  in  a  type  "B"  low  foam  f o r m u l a t i o n   is  t h e  

c o n v e r s e   of  t h a t   in  a  type  "A"  low  foam  f o r m u l a t i o n .   In  a  type  "B" 

f o r m u l a t i o n ,   the  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   a n i o n i c   s u r f a c t a n t  



a c t s   as  foam  s u p p r e s s a n t   when  p r e s e n t   in  a  p r o p o r t i o n   of  from  a b o u t  

20  to  about   60%  of  the  we igh t   of  the  Socp .  

The  n o n i o n i c ,   p h o s p h a t e   e s t e r   and  s i l i c o n e   foam  d e p r e s s a n t s  

a re ,   c o n v e n i e n t l y ,   s u b s t a n t i a l l y   as  d e s c r i b e d   in  r e l a t i o n   to  t y p e  

"A"  d e t e r g e n t s .  

"Type  "B"  d e t e r g e n t s   may  c o n t a i n   any  of  the  Usual  Mino r  

I n g r e d i e n t s .   As  in  the  c a s e  o f   type  "A"  F o r m u l a t i o n s ,   c a t i o n i c  

f a b r i c   s o f t e n e r s   are  not  no rmal ly   i n c l u d e d ,   but  o t h e r   f a b r i c  

s o f t e n e r s   may  be  p r e s e n t .  

Non- ion i c   based  d e t e r g e n t s   ( type  "C")  r e p r e s e n t   a  f u r t h e r  

a s p e c t   of  the  p r e s e n t   i n v e n t i o n .   There   has  been  a  t r e n d   towards  t h e  

use  of  n o n - i o n i c   s u r f a c t a n t s   in  l aundry   d e t e r g e n t s   because   of  t h e  

i n c r e a s i n g   p r o p o r t i o n   of  man-made  f i b r e   in  the  average   wash.  Non- 

i o n i c s   are  p a r t i c u l a r l y   s u i t a b l e   for   c l e a n i n g   man-made  f i b r e s .  

However,  no  c o m m e r c i a l l y   a c c e p t a b l e ,   f u l l y   b u i l t ,   n o n - i o n i c   l i q u i d  

d e t e r g e n t   has  ye t   been  m a r k e t e d .  

Even  in  the  d e t e r g e n t   powder  f i e l d ,   the  cho ice   and  l e v e l  

of  n o n - i o n i c   s u r f a c t a n t   has  been  r e s t r i c t e d .   Many  of  the  d e t e r g e n t  

F o r m u l a t i o n s   of  our  i n v e n t i o n   h e r e i n b e f o r e   d e s c r i b e d   have  b e e n  

d e s i g n e d   to  give  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 s  

having  a  washing  p e r f o r m a n c e   e q u i v a l e n t   to  e x i s t i n g   types   of  powder  

F o r m u l a t i o n ,   or  to  c o m p o s i t i o n s   which  could  r e a d i l y   be  f o r m u l a t e d   a s  

powders .   However,  i t   has  not  h i t h e r t o   been  p o s s i b l e   to  f o r m u l a t e  

c e r t a i n   types   of  p o t e n t i a l l y   d e s i r a b l e   non ion ic   based  d e t e r g e n t s  

s a t i s f a c t o r i l y ,   even  as  powders .   This  is  because  " s o l i d "  

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

n o n i o n i c   s u r f a c t a n t   o f t en   form  s t i c k y   powders  which  do  not  f l o w  

f r e e l y   and  may  give  r i s e   to  p a c k a g i n g   and  s t o r a g e   p roblems.   Such  

s u r f a c t a n t s   have  t h e r e f o r e   had  to  be  r e s t r i c t e d   to  below  opt imum 

p r o p o r t i o n s   of  d e t e r g e n t   powders ,   or  to  low  Pay  Load,  d i l u t e ,   o r  

l i g h t   duty,   l i q u i d   c o m p o s i t i o n s .  

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

l i q u i d   c r y s t a l   S e p a r a b l e   P h a s e .  



Any  of  the  n o n i o n i c   s u r f a c t a n t s   h e r e i n b e f o r e   d e s c r i b e d   or  a n y  

m i x t u r e   t h e r e o f   may  be  used  a c c o r d i n g   to  t h i s   embodiment  of  t h e  

i n v e n t i o n .   P r e f e r a b l y ,   the  s u r f a c t a n t   compr ises   a  C 12-18  a l k y l  

group,   u s u a l l y   s t r a i g h t   c h a i n ,   a l t h o u g h   branched  chain  a n d / o r  

u n s a t u r a t e d   hyd roca rbon   groups  are  not  exc luded .   P r e f e r a b l y ,   t h e  

n o n i o n i c   s u r f a c t a n t s   p r e s e n t   have  an  ave rage   HLB  of  12  to  1 5 .  

The  p r e f e r r e d   n o n i o n i c   s u r f a c t a n t   in  Type  C  F o r m u l a t i o n s   i s  

f a t t y   a l coho l   e t h o x y l a t e .  

For  high  foam  type  "C"  F o r m u l a t i o n s ,   we  p r e f e r   C  1 2 - 1 6 a l k y l  
n o n i o n i c s   having  8  to  20  e t h y l e n o x y   groups ,   a lkyl   phenol  e t h o x y l a t e  

having  6-12  a l i p h a t i c   carbon  atoms  and  8  to  20  e t h y l e n e o x y   g r o u p s  

t o g e t h e r   o p t i o n a l l y   with  a  minor  p r o p o r t i o n   e .g .   0  to  20%  of  the  Dry 

Weight   of  the  c o m p o s i t i o n   of  a n i o n i c   s u r f a c t a n t   p r e f e r a b l y   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   a n i o n i c   e . g .   a lky l   benzene  s u l p h o n a t e ,   a l k y l  

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

s u l p h o n a t e   or  any  of  the  o t h e r   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 s  

d e s c r i b e d   above,  but  not  i n c l u d i n g   s u b s t a n t i a l   amounts  of  any  foam 

d e p r e s s a n t .   The  F o r m u l a t i o n   may  however  i n c l u d e   a  n o n i o n i c   foam 

b o o s t e r   a n d / o r   s t a b i l i s e r   such  as  C 10-18  acyl  m o n o e t h a n o l a m i d e  

t y p i c a l l y  i n   p r o p o r t i o n s   as  d e s c r i b e d   above  in  r e l a t i o n   to  type  "A" 

F o r m u l a t i o n s .   P r e f e r a b l y   the  n o n - i o n i c   Ac t ive   I n g r e d i e n t s   t o g e t h e r  

have  an  HLB  of  1 2 - 1 5 .  

Low  foam  non ion i c   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   a r e  

e s p e c i a l l y   p r e f e r r e d .   They  p r e f e r a b l y   compr ise   10  to  40%  based  on 

Dry  Weight   of  the  c o m p o s i t i o n   of  C 12-18  a lkyl   5  to  20  m o l e  

e t h y l e n e o x y ,   n o n i o n i c   s u r f a c t a n t s   such  as  f a t t y   a l coho l   e t h o x y l a t e s ,  

f a t t y   acid   e t h o x y l a t e s   or  a lky l   phenol  e t h o x y l a t e s ,   having  a 

p r e f e r r e d   HLB  of  12  to  15.  They  o p t i o n a l l y   c o n t a i n   a  m i n o r  

p r o p o r t i o n ,   e .g .   up  to  10%  by  w e i g h t   of  the  c o m p o s i t i o n   of  any  o f  

the  a n i o n i c   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   s u r f a c t a n t s   h e r e i n b e f o r e  



d e s c r i b e d   in  r e l a t i o n   to  type  "A"  d e t e r g e n t s ,   and  they  c o n t a i n   a 

foam  d e p r e s s a n t   such  as  a  mono,  di-  or  t r ' a l k y l   p h o s p h a t e   e s t e r   o r  

s i l i c o n e   foam  d e p r e s s a n t ,   as  d i s c u s s e d   h e r e i n b e f o r e   in  the  c o n t e x t  

of  low  foaming  type  "A"  d e t e r g e n t s .  

Type  "C"  F o r m u l a t i o n s   may  c o n t a i n   any  of  the  Usual  M i n o r  

I n g r e d i e n t s .  

In  p a r t i c u l a r ,   n o n i o n i c   based  d e t e r g e n t s   of  our  i n v e n t i o n   may 

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

s o f t e n e r s   may  be  added  to  type  "C"  F o r m u l a t i o n s ,   in  a  w e i g h t  

p r o p o r t i o n   based  on  the  n o n i o n i c   s u r f a c t a n t   of  from  1 :1 .5   to  1 : 4  

p r e f e r a b l y   1:2  to  -1:3.  The  c a t i o n i c   f a b r i c   s o f t e n e r s   are  c a t i o n i c  

s u r f a c t a n t s   having  two  long  chain  alkyl  or  a lkeny l   g roups ,   t y p i c a l l y  

two  C16-20  a lkyl   or  a lkeny l   g roups ,   p r e f e r a b l y   two  t a l l o w y l  

groups .   Examples  i n c l u d e   di  C12-20  alkyl   di  ( l ower ,   e . g .   C1- 

3 ,  a l k y l )   ammonium  s a l t s ,   e . g .   di  t a l l o w y l   d imethyl   ammonium 

c h l o r i d e ,   di(C 16-20  a l k y l )   benza lkon ium  s a l t s   e .g .   d i t a l l o w y l  

methyl  benzyl  ammonium  c h l o r i d e ,   di  C  
16-20  

a lky l   amido  

i m i d a z o l i n e s   and  di  C 16-20  acyl  amido  amines  or  q u a t e r n i s e d   amino 

amines ,   e .g .   bis  ( t a l l o w   amido  e t h y l )   ammonium  s a l t s .  

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

do  not  c o n t a i n   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 s   o r  

soaps .   They  may  however  c o n t a i n   minor  p r o p o r t i o n s   of  a n i o n i c  

p h o s p h a t e   e s t e r   s u r f a c t a n t s   e .g .   up  to  3%  by  we igh t   of  t h e  

c o m p o s i t i o n   p r e f e r a b l y   up  to  2%.  They  may  a d d i t i o n a l l y   o r  

a l t e r n a t i v e l y   c o n t a i n   minor  p r o p o r t i o n s   ( e .g .   up  to  3%,  p r e f e r a b l y   1 

to  2%  by  w e i g h t   of  a m p h o t e r i c   s u r f a c t a n t s   such  as  b e t a i n e s   and 

s u l p h o b e t a i n e s .   They  may  a l so   c o n t a i n   s m e c t i t e   c l a y s ,   and  the  Usua l  

Minor  I n g r e d i e n t s .  

Minor  I n g r e d i e n t s  

C o m p o s i t i o n s   of  the  i n v e n t i o n   may  c o n t a i n   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 ,  

o p t i c a l   b r i g h t e n i n g   agen t s   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   a g e n t   in  mak ing  

d e t e r g e n t s   is  sodium  c a r b o x y m e t h y l   c e l l u l o s e   (SMC),  and  we  p r e f e r  

t h a t   t h i s   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 .   i n  

c o n v e n t i o n a l   amounts,  e .g .   g r e a t e r   than  0.1  but  l e s s   than  5%,  and  

more  u s u a l l y   between  0.2  and  4%,  e s p e c i a l l y   0.5  to  2%  p r e f e r a b l y   0 . 7  

to  1.5%.  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  

s u i t a b l e   fo r   use  in  powder  d e t e r g e n t s .   The  OBA  may  be  p r e s e n t   i n  

c o n v e n t i o n a l   amounts.  However  we  have  found  t h a t   OBA's  in  some 

l i q u i d   d e t e r g e n t   ( e . g .   type  "C"  f o r m u l a t i o n s )   t end   to  be  s l i g h t l y  

l e s s   e f f i c i e n t   than  in  powder  d e t e r g e n t s   and  t h e r e f o r e   may  p r e f e r  

to  add  them  in  s l i g h t l y   h i g h e r   c o n c e n t r a t i o n s   r e l a t i v e   to  t h e  

F o r m u l a t i o n   than  is  normal  with  powders.   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   cou ld   be  used  but  a r e  

u n l i k e l y   to  be  e f f e c t i v e ,   w h i l e   h i g h e r   c o n c e n t r a t i o n s ,   whi le   w e  d o  

not  e x c l u d e   them,  are  u n l i k e l y   to  prove  c o s t   e f f e c t i v e   and  may,  i n  

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 - ] 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 l 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 m t h y l ) - a m i n o - 6 " ( 3 " - s u l p h o p h e n y l )   a m i n o - 1 " ,   3" ,   5 " - t r i a z i n - 2 " -  

y1  a m i n o ] - 2 , 2 1 - 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 ;   d i s o d i u m  

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   a m i n o c o u m a r i n ;  

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 .  

B l e a c h e s   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 e a c h e s   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 s e n c e   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   a m o u n t s .  

P h o t o a c t i v e   b l eaches   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  be  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   in  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   he  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 .   P rov ided   normal  care  is  used  i n  

s e l e c t i n g   a d d i t i v e s   which  are  c o m p a t i b l e   with  the  F o r m u l a t i o n ,   t h e y  

do  not  a f f e c t   the  pe r fo rmance   of  the  p r e s e n t   i n v e n t i o n .  

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  

in  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  

and  c a r r i e r s .   E n c a p s u l a t e d   enzymes  may  be  s u s p e n d e d .  

Other   Minor  I n g r e d i e n t s   i n c l u d e   g e r m i c i d e s   such  a s  

f o r m a l d e h y d e  ,   o p a c i f i e r s   such  as  vinyl  l a t e x   emuls ion   a n d  

a n t i c o r r o s i v e s   such  as  b e n z o t r i a z o l e .  

C o m p o s i t i o n s   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 aund ry   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  

or  o t h e r   s o i l e d   f a b r i c   by  c o n t a c t i n g   and,  p r e f e r a b l y ,   a g i t a t i n g   them 

in  an  aqueous   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  m a c h i n e s .  

The  c o m p o s i t i o n s   may  also  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 .   These  uses  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 .  

C o m p o s i t i o n s   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   w a t e r ,   or  for  washing  at  medium  or  cool  

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  

500C  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  

c o m p o s i t i o n s   may  be  added  to  the  washwate r   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  wa t e r   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   wi l l   be  i l l u s t r a t e d   by  the  f o l l o w i n g   e x a m p l e s :  

where in   a l l   f i g u r e s   r e l a t e   to %  by  wt.  based  on  t o t a l   c o m p o s i t i o n ,  

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

Compos i t i ons   of  the  Var ious   F e e d s t o c k s   M a t e r i a l s  

1.  Sodium  C 1 0 - 1 4 1 i n e a r   a lky l   benzene  s u l p h o n a t e  

For  all   f o r m u l a t i o n s   the  a lkyl   benzene  s u l p h o n a t e   used  was  t h e  

sodium  s a l t   of  the  l a r g e l y   p a r a - s u l p h o n a t e d   "Dobane"  JN  m a t e r i a l .  

(Dobane  is  a  R e g i s t e r e d   Trade   M a r k ) .  

The  c o m p o s i t i o n   is  as  f o l l o w s : -  

This   c o m p o s i t i o n   r e f e r s   only  to  the  a lkyl   cha in   l e n g t h .  

2.  Coconut  M o n o e t h a n o l a m i d e  

Has  the  f o l l o w i n g   c o m p o s i t i o n : -  

where  R  is  as  f o l l o w s : -  



3.  Sodium  alpha  o l e f i n   s u l p h o n a t e  

This  m a t e r i a l   is  the  sodium  s a l t   of  s u l p h o n a t e d   C16/C18 

o l e f i n   having  the  f o l l o w i n g   a p p r o x i m a t e   c o m p o s i t i o n .  

4.  C12-18  Alcohol  +  8  moles  E t h y l e n e   O x i d e  

This  m a t e r i a l   is  an  average   8  mole  e t h y l e n e   oxide  c o n d e n s a t e  

of  an  a lcohol   of  the  f o l l o w i n g   c o m p o s i t i o n : -  

5.  Sodium  C14-17  n-Alkane  S u l p h o n a t e  

This  m a t e r i a l   was  p r e p a r e d   by  n e u t r a l i s i n g   s u l p h o n a t e d   C14-  

C17  normal  p a r a f f i n s   with  sodium  h y d r o x i d e   and  c o n t a i n e d   10% 

d i s u l p h o n a t e s   based  on  t o t a l   Ac t ive   I n g r e d i e n t s .  

6.  Sodium  C 1 2 - 1 8   S u l p h a t e  

This  r e f e r s   to  the  sodium  s a l t   of  a  s u l p h a t e d   f a t t y   a l c o h o l  

having  the  f o l l o w i n g   c o m p o s i t i o n : -  



7.  Sodium  T r i p o l y p h o s p h a t e  

This  m a t e r i a l   was  added  as  anhydrous   Na5P3010  c o n t a i n i n g  

30%  Phase  I .  

8.  Sodium  S i l i c a t e  

This  m a t e r i a l   is  added  to  F o r m u l a t i o n s   as  a  v i s cous   a q u e o u s  

s o l u t i o n   c o n t a i n i n g   47%  s o l i d s   with  a  Na20:Si02  r a t i o   of  1 : 1 . 6 .  

9.  Op t i ca l   B r i g h t e n e r  

The  o p t i c a l   b r i g h t e n i n g   agent   for   Examples  51  to  66  was  t h e  

d isodium  s a l t   of  4 ; 4 ' -   [ d i ( s t y r y l - 2 - s u l p h o n i c   a c i d ) ]   b iphenyl   w h i c h  

is  marke ted   under  the  t rademark   "TINOPAL  CBS-X ".  The  o p t i c a l  

b r i g h t e n e r   for  Examples  1  to  50  was  a  m i x t u r e   of  the  a f o r e s a i d  

Op t i ca l   b r i g h t e n e r   with  the  d isodium  s a l t   of  4 ; 4 ' -   [ d i ( 4 -  

c h l o r o s t y r y l - 3 - s u l p h o n i c   a c i d ) ]   b iphenyl   which  m ix tu re   is  m a r k e t e d  

under  the  t r ademark   "TINOPAL  ATS-X". 

No te  

All  a l c o h o l s   and  t h e i r   e t h y l e n e   oxide  a d d u c t s   r e f e r r e d   to  a r e  

s t r a i g h t   cha ined   and  p r i m a r y .  

All  the  examples   were  p r e p a r e d   by  adding   the  s u r f a c t a n t ,  

u s u a l l y   as  h y d r a t e d   s o l i d ,   to  a  47%  s o l u t i o n   of  the  s i l i c a t e .   The  

o the r   i n g r e d i e n t s   were  then  added  in  the  o r d e r   shown  in  the  t a b l e s  

r e a d i n g   from  top  to  bot tom,  excep t   t h a t   the  p r i n c i p a l   B u i l d e r   was 

added  l a s t .   At  each  s t a g e ,   a  small  a d d i t i o n   of  wa te r   was  made, 

whenever   i t   was  r e q u i r e d   in  o rde r   to  m a i n t a i n   a  f l u i d   homogeneous 

system.   F i n a l l y ,   the  c o m p o s i t i o n   was  d i l u t e d   to  the  d e s i r e d  

p e r c e n t a g e   Dry  Weight.   The  e n t i r e   p r e p a r a t i o n   was  c a r r i e d   out  a s  

c l o s e   as  p o s s i b l e   to  ambient   t e m p e r a t u 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   of  the  i n g r e d i e n t s .   In  the  case  of  examples   2 0 , 2 1 , 2 2  

and  23,  a  c o n c e n t r a t e d   aqueous  s o l u t i o n   of  the  e l e c t r o l y t e   ( i . e .  

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

c a r b o n a t e   r e s p e c t i v e l y )   was  used  in  p lace   of  the  s o l u t i o n   o f  

s i l i c a t e   in  the  above  p r o c e d u r e .   In  some  i n s t a n c e s ,   e s p e c i a l l y   w i t h  

r e l a t i v e l y   high  me l t i ng   n o n - i o n i c   s u r f a c t a n t s ,   such  as  c o c o n u t  

m o n o e t h a n o l a m i d e ,   g e n t l e   warming  e .g .   to  about   400C  was  r e q u i r e d  

to  ensu re   comple te   d i s p e r s i o n .   In  all   the  Examples  in  which  sod ium 

t r i p o l y p h o s p h a t e   was  used  in  s u b s t a n t i a l   amounts  t h i s   t e m p e r a t u r e  

was  a ch i eved   by  the  heat   of  h y d r a t i o n   w i t h o u t   e x t e r n a l   h e a t i n g .  





























Of  the  Examples,   1  and  2  r e p r e s e n t   a  bas i c   type  A  F o r m u l a t i o n ,   3 

and  4  a  type  A  f o r m u l a t i o n   wi th   SCMC  and  o p t i c a l   b r i g h t e n e r ,   5 ( a ) ,  

(b)  and  (c)  r e p r e s e n t   a  type  A  F o r m u l a t i o n   at  t h r e e   d i f f e r e n t   Pay 

' -oads,   6  and  7  d e m o n s t r a t e   t h a t   n e i t h e r   SCMC  nor  o p t i c a l   b r i g h t e n e r  

is  e s s e n t i a l   to  o b t a i n   a  N o n - s e d i m e n t i n g   F o r m u l a t i o n ;   8  c o n t a i n s  

a n t i c o r r o s i v e   and  pe r fume;   9  (a)  and  (b)  i l l u s t r a t e   a  high  B u i l d e r   t o  

A c t i v e   r a t i o   F o r m u l a t i o n   ( 3 : 1 )   at   two  Pay  Loads,  10(a)   and  ( b )  

i l l u s t r a t e   a  r e l a t i v e l y   low  B u i l d e r   to  Ac t ive   F o r m u l a t i o n   at  two  Pay  

Loads;   11  c o r r e s p o n d s   to  a  N o n - s e d i m e n t i n g   F o r m u l a t i o n   o b t a i n e d   by 

c e n t r i f u g i n g   the  F o r m u l a t i o n   of  Example  9  at  low  Pay load   for  o n l y  

t h r e e   hours  and  d e c a n t i n g   the  s u p e r n a t e n t   l i q u o r ;   12  i l l u s t r a t e s   t h e  

e f f e c t   of  r e l a t i v e l y   high  SCMC  l e v e l s ;   13  to  19  i l l u s t r a t e   Type  A 

F o r m u l a t i o n s   with  v a r i o u s   a n i o n i c   s u r f a c t a n t s ;   20  to  24  i l l u s t r a t e  

v a r i o u s   E l e c t r o l y t e s ,   and  25   is  a  F o r m u l a t i o n   in  which  s o d i u m  

t r i p o l y p h o s p h a t e   is  the  so le   E l e c t r o l y t e ;   26  to  31  i l l u s t r a t e   v a r i o u s  

B u i l d e r s   and  m i x t u r e s   t h e r e o f ;   32  is  a  high  B u i l d e r   to  A c t i v e  

F o r m u l a t i o n ;   33  is  an  enzyme  F o r m u l a t i o n ;   34  c o n t a i n s   H y d r o t r o p e ;   35  

has  a  t r i e t h a n o l a m i n e   s a l t   of  the  s u r f a c t a n t ;   36  to  38  i l l u s t r a t e  

o l e f i n   s u l p h o n a t e   and  39  to  42  p a r a f f i n   s u l p h o n a t e   F o r m u l a t i o n s ,   i n  

each  case  with  s u c c e s s i v e l y   i n c r e a s e d   E l e c t r o l y t e ;   43  to  46 

i l l u s t r a t e   type  B  f o r m u l a t i o n s ,   43  at  t h r e e   Pay  Loads  and  44  to  46 

with  i n c r e a s i n g   E l e c t r o l y t e ;   47  c o r r e s p o n d s   to  Type  B  F o r m u l a t i o n  

o b t a i n e d   a f t e r   c e n t r i f u g i n g   43  at  low  Pay  Load  for   only  t h r e e   h o u r s ;  

48  and  49  i l l u s t r a t e   low  foam  Type  A  and  C  F o r m u l a t i o n s   r e s p e c t i v e l y ;  

50  to  54  i l l u s t r a t e   v a r i o u s   Type  C  F o r m u l a t i o n s ;   55  is  a  Type  C  Form-  

u l a t i o n   with  c a t i o n i c   f a b r i c   s o f t e n e r ;   56  i l l u s t r a t e s   a  b r a n c h e d  

cha in   alkyl   benzene  s u l p h o n a t e ,   57  coconu t   d i e t h a n o l a m i d e   and  58  a 

n o n i o n i c   f r e e   f o r m u l a t i o n ;   59  and  60  i l l u s t r a t e   the  use  o f  

p h o s p h o n a t e   b u i l d e r s ;   61  to  62  r e l a t e   to  f o r m u l a t i o n s   p a r t i c u l a r l y  

a d a p t e d   to  d i f f e r e n t   p a r t s   of  the  North  American  marke t ,   b e i n g  

r e s p e c t i v e l y   p h o s p h a t e   f r ee   and  high  p h o s p h a t e ;   63  to  66  a r e  

f o r m u l a t i o n s   adap ted   to  the  needs  of  c e r t a i n   Asian  m a r k e t s .  



The  compara t ive   example  r e p r e s e n t s   a  commercial  F o r m u l a t i o n  
c u r r e n t l y   being  marketed  in  A u s t r a l i a   c o r r e s p o n d i n g   to  A u s t r a l i a n  
P a t e n t   522983.  The  compara t ive   example  was  the  m a t e r i a l   a s  
p u r c h a s e d ,   except   for  the  neutron  s c a t t e r i n g   r e s u l t s   which  were  
c a r r i e d   out  on  a  sample  p repared   in  acco rdance   with  the  example  o f  
the  p a t e n t   to  match  the  commercial  F o r m u l a t i o n   as  ana lysed   and  u s i n g  
deu te r ium  oxide  i n s t e a d   of  wate r .   The  c o m p o s i t i o n ,   by  a n a l y s i s   was;  
w e r e  



3.  Example  Tes t   R e s u l t s  

The  f o r e g o i n g   examples  were  s u b j e c t e d   to  v a r i o u s   t e s t s ,   t h e  
r e s u l t s   of  which  are  t a b u l a t e d :  

Note  The  Phases  s e p a r a t e d   from  the  c e n t r i f u g e   t e s t   are  numbered  from 
t h e  b o t t o m   ( i . e .   the  d e n s e s t   l a y e r )   upwards .  



























































C e r t a i n   of  the  f o r e g o i n g   examples  were  t e s t e d   for   w a s h i n g  

pe r fo rmance   as  f o l l o w s : -  

S e r i e s   1 

R e p r e s e n t a t i v e   high  foaming  f o r m u l a t i o n s   were  each  compared  

with  a  s t a n d a r d   powder  f o r m u l a t i o n   in  machine  washing  t e s t s   on  two 

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

The  term  " E f f e c t i v e   Wash  S o l i d s "   r e f e r s   to  the  sum  of  the  A c t i v e  

I n g r e d i e n t   and  B u i l d e r .   The  powder  s t a n d a r d   was  used  at  6gm/1  and  

the  Examples  a d j u s t e d   to  give  the  same %  E f f e c t i v e   Wash  So l i d s   i n  

the  wash  L i q u o r .  

S e r i e s   2 

R e p r e s e n t a t i v e   f o r m u l a t i o n s   of  both  high  and  low  foaming  types   w e r e  

t e s t e d   a g a i n s t   equal  wt.  dosage  at  t h r e e   t e m p e r a t u r e s .  



C o n d i t i o n s :   Temp  40°,  60°  and  850C+ 

Water  300  ppm  h a r d n e s s  

Time  30  m i n s .  

Conc.  6  gm/1  (as  r e c e i v e d )  



S e r i e s   3 

In  t h i s   s e r i e s   low  foaming  n o n - i o n i c   based  examples  were  t e s t e d  

a g a i n s t   the  powder  s t a n d a r d .  

S e r i e s   4 

Two  low  foam  n o n - i o n i c   f o r m u l a t i o n s   were  t e s t e d   on  n a t u r a l l y  

s o i l e d   f a b r i c   (15  s u c c e s s i v e   washes  with  n a t u r a l   s o i l i n g )  

C o n d i t i o n s :   T e m p e r a t u r e   50°C 

Water  300  ppm  ha rdnes s   (wash  and  r i n s e )  

Wash  time  30  mins  

F a b r i c   65  :   35  whi te   p o l y e s t e r : c o t t o n  

C o n c e n t r a t i o n   EQUAL  WEIGHT  i . e .   6  gm/1 



R e s u l t s :  

Example  

52  =  100%  S t d  )   Op t i ca l   w h i t e n e r   e f f i c i e n c y  

54  =  7 5 %  S t d  )  

52  =  9 5 - 1 0 0 %  )   Soil  Removal  and  

54  =  9 5 - 1 0 0 % )   D e p o s i t i o n   e f f i c i e n c y  

The  two  examples  were  a l so   compared  a g a i n s t   the  t h r e e   l i q u i d  

l a u n d r y   p r o d u c t s   which  have  pe r fo rmed   bes t   in  our  t e s t s   out  of  a l l  

t hose   a v a i l a b l e   c o m m e r c i a l l y   in  Europe  at  the  date  of  t e s t i n g .  

Both  examples   gave  s u p e r i o r   washing  p e r f o r m a n c e   to  a l l   t h r e e  

commerc ia l   p r o d u c t s .  



1.  A  N o n - s e d i m e n t i n g ,   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   Act ive   I n g r e d i e n t s   which  compr ise   a  s u b s t a n t i a l l y   l i n e a r  

alkyl   benzene  s u l p h o n a t e ,   sa id   c o m p o s i t i o n   having  a  Pay load   of  a t  

l e a s t   25%  by  weight   and  c o m p r i s i n g :   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   S e p a r a b l e   Phase  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 ;  

and  one  or  more  o the r   S e p a r a b l e   Phases   I n t e r s p e r s e d   t h e r e w i t h ,   wh ich  

c o n t a i n   suspended   s o l i d   p a r t i c u l a t e   B u i l d e r ;   the  E l e c t r o l y t e  

c o m p r i s i n g   at  l e a s t   4.7%  based  on  the  weight   of  the  c o m p o s i t i o n   o f  

sodium  c a r b o n a t e   and  being  s u f f i c i e n t   to  s a l t   out  at  l e a s t   a 

s u b s t a n t i a l   p r o p o r t i o n   of  the  s u r f a c t a n t   from  sa id   p r e d o m i n a n t l y  

aqueous  phase  to  form  a  p a r t   of  sa id   o the r   phase  or  phases   t h e r e b y  

i n h i b i t i n g   s e d i m e n t a t i o n   of  sa id   B u i l d e r .  

2.  A  N o n - s e d i m e n t i n g ,   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 :   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   S e p a r a b l e  

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

a l k a l i   metal  c h l o r i d e s ,   p h o s p h a t e s ,   condensed   p h o s p h a t e s ,  

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

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

from  2  to  4.5  gm  ions  per  l i t r e   of  sa id   phase  of  a l k a l i   me ta l ;   a t  

l e a s t   one  o t h e r   S e p a r a b l e   Phase  c o n t a i n i n g   Ac t ive   I n g r e d i e n t s ;   and  

suspended   s o l i d   B u i l d e r ;   the  Pay load   of  said  c o m p o s i t i o n   being  above  

the  minimum  l eve l   at  which  the  F o r m u l a t i o n   is  N o n - s e d i m e n t i n g   b u t  

below  the  maximum  level   at  which  the  F o r m u l a t i o n   is  P o u r a b l e .  

3.  A  N o n - s e d i m e n t i n g ,   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   h a v i n g  

a  Payload   of  g r e a t e r   than  25%  which,   on  C e n t r i f u g i n g   is  s e p a r a b l e  

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

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

s i l i c a t e ,   sodium  c a r b o n a t e ,   sodium  phospha t e   and  s o d i u m  

t r i p o l y p h o s p h a t e   or  m ix tu re s   t h e r e o f   to  p rov ide   from  2  to  4.5  gm 

ions  sodium  per  l i t r e   of  said  l a y e r   and  a  S o l i d   Layer  c o n t a i n i n g  

s u r f a c t a n t   and  B u i l d e r .  



4.  A  N o n - s e d i m e n t i n g ,   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   A c t i v e   I n g r e d i e n t s   which  compr i se   a  s u b s t a n t i a l l y   l i n e a r  

a lkyl   benzene  s u l p h o n a t e ,   sa id   c o m p o s i t i o n   having  a  Payload  of  a t  

l e a s t   25%  by  we igh t   which  s e p a r a t e s   on  C e n t r i f u g i n g   in to   a 

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

E l e c t r o l y t e   to  p rov ide   from  2  to  4.5  gm  ions   per  l i t r e   of  a l k a l i  

metal  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 the r   l a y e r  

c o m p r i s i n g   s o l i d   B u i l d e r   and  at  l e a s t   p a r t   of  s a id   A c t i v e  

I n g r e d i e n t .  

5.  A  N o n - s e d i m e n t i n g ,   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   h a v i n g  

a  Pay load   of  at  l e a s t   35%  and  c o m p r i s i n g   A c t i v e   I n g r e d i e n t ,  

d i s s o l v e d   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 ,   which  s e p a r a t e s  

on  C e n t r i f u g i n g   in to   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  

s u f f i c i e n t   of  sa id   d i s s o l v e d   E l e c t r o l y t e   to  p r o v i d e   from  2  to  4.5  gm 

ions   a l k a l i   metal  per  l i t r e   of  s a id   aqueous   l a y e r ,   and  at  l e a s t   o n e  

o t h e r   l a y e r   c o n t a i n i n g   s o l i d   B u i l d e r   and  at  l e a s t   p a r t   of  s a i d  

A c t i v e   I n g r e d i e n t s ,   the  weight   r a t i o   of  the  t o t a l   B u i l d e r   to  t h e  

t o t a l   Ac t ive   I n g r e d i e n t s   being  g r e a t e r   than   1 . 2 : 1 .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im  having  a  P a y l o a d  

of  at  l e a s t   35%  by  w e i g h t .  

7.  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  y i e l d  

p o i n t   of  at  l e a s t   10  dynes  per  cm2. 

8.  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  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   of  from  1 . 2  :   1  to  4 :   1 .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  f o r e g o i n g   c la im  where in   t h e  

B u i l d e r   c o m p r i s e s   sodium  t r i p o l y p h o s p h a t e .  

10.  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   a t  

l e a s t   15%  by  weight   t h e r e o f   of  B u i l d e r .  

11.  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  10  c o n t a i n i n g   at  l e a s t   20%  by 

w e i g h t   t h e r e o f   of  B u i l d e r .  



12.  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  c o n t a i n i n g   more  

than  8%  by  we igh t   t h e r e o f   of  Ac t ive   I n g r e d i e n t .  

13.  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  pH 

g r e a t e r   than  8  when  d i s s o l v e d   in  a  wash  l i q u o r   at  a  c o n c e n t r a t i o n   o f  

0.5%  Dry  W e i g h t .  

14.  A  c o m p o s i t i o n   a c c o r d i n g   to  claim  13  having  a  pH  g r e a t e r   than  10 

when  d i s s o l v e d   in  a  wash  l i q u o r   at  a  c o n c e n t r a t i o n   of  0.5%  Dry  

W e i g h t .  

15.  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  h a v i n g  

s u f f i c i e n t   f r e e   a l k a l i n i t y   to  r e q u i r e   0.4  to  12  mls  one  t e n t h   Normal 

h y d r o c h l o r i c   ac id   to  reduce  the  pH  of  100  mls  of  d i l u t e d   c o m p o s i t i o n  

at  0.5%  Dry  Weight   to  9 .  

16.  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  15  having  s u f f i c i e n t   f r e e  

a l k a l i n i t y   to  r e q u i r e   from  3  to  10  mls.  o n e - t e n t h   normal  

h y d r o c h l o r i c   ac id   to  reduce  the  pH  of  100  mls.  of  d i l u t e d  

c o m p o s i t i o n   at  0.5%  Dry  Weight  to  9 .  

17.  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  where in   t h e  

Ac t ive   I n g r e d i e n t s   compr i se   at  l e a s t   a  major   p r o p o r t i o n   of  a 

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

18.  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  1  where in   sa id   s o l i d   B u i l d e r  

compr i ses   a  condensed   p h o s p h a t e ,   p h o s p h o n a t e ,   c a r b o n a t e ,   z e o l i t e  

and /o r   o r t h o p h o s p h a t e .  

19.  A  c o m p o s i t i o n   a c c o r d i n g   to  e i t h e r   of  c la ims  1  and  18  w h e r e i n  

sa id   d i s s o l v e d   e l e c t r o l y t e   c o n s i s t s   e s s e n t i a l l y   of  sa id   c a r b o n a t e ,  

and  an  a l k a l i   metal  condensed  p h o s p h a t e ,   o r t h o p h o s p h a t e ,   c i t r a t e ,  

n i t r i l o t r i a c e t a t e ,   c h l o r i d e   and /o r   e t h y l e n e d i a m i n e   t e t r a c e t a t e .  

20.  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  1,  18  and  19  where  t h e  

t o t a l   B u i l d e r   compr i s e s   a  major  p r o p o r t i o n   by  weight   t h e r e o f ,   o f  

sodium  t r i p o l y p h o s p h a t e .  



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  where in   t h e  

Ac t ive   I n g r e d i e n t s   c o n s t i t u t e   from  10  to  20%  of  the  we igh t   of  s a i d  

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

22.  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   17  to  21,  whe re in   s a i 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   a n i o n i c   s u r f a c t a n t   compr i se s   a  m i x t u r e  

of  a  s u s t a n t i a l l y   l i n e a r   C10-14  a lkyl   benzene  s u l p h o n a t e   and  a  C10-  

20  a lkyl   1  to  10  mole  e t h y l e n e o x y   s u l p h a t e .  

23.  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  c o n t a i n i n g   an  

e f f e c t i v e   amount  of  an  a n t i r e d e p o s i t i o n   a g e n t .  

24.  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  23  where in   the  a n t i r e d e p o s i t i o n  

agent   is  a  c a r b o x y m e t h y l c e l l u l o s e .  

25.  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  24  c o n t a i n i n g   from  0.5  to  2% 

by  we igh t   of  s a id   c o m p o s i t i o n   of  a l k a l i   metal  or  ammonium 

ca rboxyme thy l   c e l l u l o s e .  

26.  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   an  

e f f e c t i v e   amount  of  an  o p t i c a l   b r i g h t e n i n g   a g e n t .  

27.  A  P o u r a b l e ,   N o n - s e d i m e n t i n g ,   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  water   and:  (A)  from  10  to  20%  based  on  t h e  

we igh t   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   c o m p r i s i n g   a  

s u b s t a n t i a l l y   l i n e a r   sodium  alkyl   benzene  s u l p h o n a t e   having  from  10 

to  20  a l i p h a t i c   ca rbon   atoms  and  o p t i o n a l l y   an  a lkyl   e thoxy  s u l p h a t e  

having  an  a lky l   group  with  from  10  to  20  carbon  atoms,  a n d / o r   a 

minor  p r o p o r t i o n   of  a  n o n - i o n i c   s u r f a c t a n t   a n d / o r   of  a  soap;  (B)  a t  

l e a s t   15%  of  B u i l d e r   p a r t l y   p r e s e n t   as  s o l i d   and  s e l e c t e d   f r o m  

condensed   p h o s p h a t e s ,   z e o l i t e s ,   c i t r a t e s ,   n i t r i l o t r i a c e t a t e s ,  

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

at  l e a s t   50%  by  w e i g h t   of  said  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  

and  sa id   B u i l d e r   f u r t h e r   compr i se s   at  l e a s t   4.7%,  based  on  the  t o t a l  

we igh t   of  the  c o m p o s i t i o n ,   of  sodium  c a r b o n a t e ;   (C)  o p t i o n a l l y   up  t o  

2.5%  by  w e i g h t   of  the  c o m p o s i t i o n ,   of  c a r b o x y m e t h y l c e l l u l o s e ;   (D) 

o p t i o n a l l y   up  to  1%  by  we igh t   of  the  c o m p o s i t i o n   of  o p t i c a l  



b r i g h t e n i n g   agen t ;   and  (E)  o p t i o n a l l y   minor  p r o p o r t i o n s   o f  

i n g r e d i e n t s   s e l e c t e d   from  enzymes,  b l e a c h e s ,   a n t i f o a m s ,   c a t i o n i c  

f a b r i c   s o f t e n e r s ,   s m e c t i t e   c l a y s ,   f r a g r a n c e s ,   dyes  and  sod ium 

c h l o r i d e .  

28.  A  P o u r a b l e ,   N o n - S e d i m e n t i n g ,   f l u i 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 n s i s t i n g   e s s e n t i a l l y   of  water   and:  (A)  from  10  to  20%  based  on  t h e  

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

C20-18  a lkyl   benzene  s u l p h o n a t e   and  CIO-20  a lkyl   1-10  mole  

e thoxy  s u l p h a t e ;   (B)  at  l e a s t   15%  by  weight   of  the  c o m p o s i t i o n   o f  

t o t a l   B u i l d e r   p a r t l y   p r e s e n t   as  suspended  s o l i d ,   s e l e c t e d   f rom 

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  c a r b o n 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 ;   (C)  an  aqueous  S e p a r a b l e   Phase  c o n t a i n i n g  

s u f f i c i e n t   d i s s o l v e d   E l e c t r o l y t e   s e l e c t e d   from  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 ,   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   to  p rov ide   from  2  to  4.5  gm  mole  per  l i t r e   of  sodium  ion  i n  

s a i d   phase ;   and  (D)  o p t i o n a l l y   any  of  the  Usual  Minor  I n g r e d i e n t s ;  

the  Pay load   of  sa id   c o m p o s i t i o n   being  above  the  minimum  at  which  t h e  

c o m p o s i t i o n   is  N o n - s e d i m e n t i n g   but  below  the  maxium  at  which  i t   i s  

P o u r a b l e .  

29.  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  22,  27  and  28  w h e r e i n  

the  we igh t   r a t i o   of  sa id   a lkyl   benzene  s u l p h o n a t e   to  sa id   a l k y l  

e t h e r   s u l p h a t e   is  between  5:1  and  1 : 5 .  

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   c la im  which,   on  r e c o v e r y  

a f t e r   exposure   to  high  shea r   s t r e s s ,   e x h i b i t s   i n c r e a s e d   v i s c o s i t y .  

31.  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  2  to  26  and  28  to  30 

c o n t a i n i n g   at  l e a s t   4.7%  by  we igh t   sodium  c a r b o n a t e .  

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 l a im ,   where in   t h e  

E l e c t r o l y t e   and  B u i l d e r   c o n s i s t   e s s e n t i a l l y   of  s o d i u m  

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

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   is  from  14  to  32.7%  of  t h e  

we igh t   of  the  c o m p o s i t i o n .  



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,  whe re in   the  p r o p o r t i o n   o f  

sodium  t r i p o l y p h o s p h a t e   is  g r e a t e r   than  15.8%  by  w e i g h t .  

35.  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   f r o m  

2.1  to  18%  by  we igh t   of  s u b s t a n t i a l l y   l i n e a r   sodium  a lkyl   b e n z e n e  

s u l p h o n a t e .  

36.  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  35  c o n t a i n i n g   at  l e a s t   9.0%  by 

weight   of  sodium  a lkyl   benzene  s u l p h o n a t e .  

37.  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  36  c o n t a i n i n g   at  l e a s t   9.9%  by 

weight   of  sodium  a lkyl   benzene  s u l p h o n a t e .  

38.  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  37  c o n t a i n i n g   at  l e a s t   1 1 . 2 %  b y  

weight   of  sodium  a lkyl   benzene  s u l p h o n a t e .  

39.  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  38  c o n t a i n i n g   at  l e a s t   12%  by 

weight   of  a lkyl   benzene  s u l p h o n a t e .  

40.  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  39  c o n t a i n i n g   at  l e a s t   12.6%  by 

weigh t   a lkyl   benzene  s u l p h a t e .  

41.  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   up  t o  

9.6%  by  we igh t   of  sodium  a lkyl   e t h e r   s u l p h a t e .  

42.  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   1  to  26  where in   s a i d  

E l e c t r o l y t e   c o n s i s t s   e s s e n t i a l l y   of  sodium  c a r b o n a t e   a n d / o r   s o d i u m  

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

43.  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   the  A c t i v e  

I n g r e d i e n t s   compr i se   a  minor  p r o p o r t i o n   of  a  n o n - i o n i c   s u r f a c t a n t .  

44.  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   c o m p r i s e s   a  n i t r a t e .  

45.  A  method  of  washing  c l o t h e s   or  o the r   s o i l e d   f a b r i c   w h i c h  

compr i s e s   a g i t a t i n g   them  in  an  aqueous  wash  l i q u o r   c o n t a i n i n g   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 l a i m .  
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