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©  Liquid  detergent  compositions. 
©  stable  liquid  dishwashing  detergent  compositions  are 
provided  incorporating  an  alkyl  benzene  sulphonate  and/or 
alkyl  sulphate,  an  alkyl  ethoxy  sulphate,  an  ethoxylated 
Ce-C,  3  alcohol  containing  an  average  of  from  3  to  12  moles  of 
ethylene  oxide  and  wherein  the  ethoxylated  alcohol  contains 
no  more  than  1%  by  weight  of  unethoxylated  alcohol  and  a 
zwitterionic  surfactant  containing  a  C10-C,6  alkyl  group. 
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  Stable  liquid  dishwashing  detergent  compositions  are 
provided  incorporating  an  alkyl  benzene  sulphonate  and/or 
alkyl  sulphate,  an  alkyl  ethoxy  sulphate,  an  ethoxylated 
C0-C13 alcohol  containing  an  average  of  from  3 to  12  moles  of 
ethylene  oxide  and  wherein  the  ethoxylated  alcohol  contains 
no  more  than  1%  by  weight  of  unethoxylated  alcohol  and  a 
zwitterionic  surfactant  containing  a  C10-C16  alkyl  group. 



Fie ld   of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  aqueous  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   and  p a r t i c u l a r l y   to  d i shwash ing   c o m p o s i t i o n s  

i n c o r p o r a t i n g   a  mixture  of  a n i o n i c ,   e t h o x y l a t e d   non ion ic   and  

z w i t t e r i o n i c   s u r f a c t a n t s .  

Background  of  the  I n v e n t i o n  

Liquid   d e t e r g e n t   c o m p o s i t i o n s   in tended   for  use  a s  

d i shwash ing   p roduc ts   c o n v e n t i o n a l l y   take  the  form  of  c l e a r  

aqueous  s o l u t i o n s   c o n t a i n i n g   a  mix ture   of  one  or  more  s u l p h a t e  

and  su lphona t e   an ionic   s u r f a c t a n t s   t o g e t h e r   with  a  s u d s  

s t a b i l i s i n g   agent .   Recen t ly   t h e r e   has  been  a  t r end   towards  t h e  

use  of  magnesium  ca t i ons   for  at  l e a s t   pa r t   of  the  a n i o n i c  

s u r f a c t a n t s   p r e s e n t ,   t y p i f i e d   by  the  d i s c l o s u r e s   of  B r i t i s h  

Pa ten t   S p e c i f i c a t i o n s   Nos.  1 ,524 ,441   and  1 ,551,074,   B r i t i s h  

p u b l i s h e d   Pa ten t   A p p l i c a t i o n   No.  2 ,010,893  A  and  European  P a t e n t  

A p p l i c a t i o n   P u b l i c a t i o n   No.  0039110.  The  a r t   t eaches   t h a t  

these   f o r m u l a t i o n s   have  enhanced  per formance ,   p a r t i c u l a r l y   when 



used  in  water   of  low  mineral   h a r d n e s s .   N e v e r t h e l e s s ,   t h e  

p r e s s u r e   to  improve  the  c o s t - e f f e c t i v e n e s s   of  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   has  meant  tha t   the  s ea rch   has  cont inued  f o r  

c o m p o s i t i o n s   having  improved  economy,  performance  and  i n - u s e  

c h a r a c t e r i s t i c s .   In  p a r t i c u l a r ,   i n t e n s i v e   e f f o r t   has  b e e n  

expanded  in  i n c r e a s i n g   the  c o n c e n t r a t i o n   of  d i shwashing   l i q u i d  

d e t e r g e n t   compos i t ions   and  in  r educ ing   the  l eve l   of  n o n -  

p e r f o r m i n g   i n g r e d i e n t s   such  as  s o l v e n t s   and  s o l u b i l i s i n g  

h y d r o t r o p e s   wi thout   s a c r i f i c i n g   the  s t o r age   s t a b i l i t y   of  t h e  

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

E t h o x y l a t e d   nonionic  s u r f a c t a n t s   c o n s t i t u t e   a  c l a s s   o f  .  

m a t e r i a l s   capable   of  s o l u b i l i s i n g   o the r   components  in  a q u e o u s  
media  but   t h i s   c a p a b i l i t y   is  s t r o n g l y   dependent   on  t h e i r   a v e r a g e  

degree  of  e t h o x y l a t i o n   (Eav).  Highly   e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t s ,   ( i . e .   E a v  > 2 0 ) ,   a r e ' v e r y   h y d r o p h i l i c   in  n a t u r e  

and  thus   tend  to  reduce  the  o i l y   s o i l   removal  c a p a b i l i t y   o f  

l i q u i d   d i shwash ing   d e t e r g e n t   f o r m u l a t i o n s ,   which  is  u n d e s i r a b l e  

where  o i l   and  g rease   removal  is  an  impor tan t   c r i t e r i o n   o f  

consumer  a c c e p t a n c e .   On  the  o t h e r   hand,  nonionic   s u r f a c t a n t s  

having  low  l e v e l s   of  e t h o x y l a t i o n   ( i . e .   Eav @2)  are  r e l a t i v e l y  

hyd rophob ic   and  have  a  l im i t ed   a b i l i t y   to  form  homogeneous  

s o l u t i o n s   with  o ther   components  in  the  absence  of  o t h e r  

s u r f a c t a n t   s p e c i e s .  

A  f e a t u r e   shared  by  a l l   e t h o x y l a t e d   nonionic   s u r f a c t a n t s   i s  

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

of  which  depends  on  the  degree  of  e t h o x y l a t i o n ,   but  which  c a n  

c o n s t i t u t e   up  to  20%  by  weight  of  the  nonionic   s u r f a c t a n t .  

U n e t h o x y l a t e d   C6-C13  a l i p h a t i c   p r i m a r y   a l c o h o l s   are  o d o r o u s  

m a t e r i a l s   having  a  low  water  s o l u b i l i t y ,   and  t h e s e  

c h a r a c t e r i s t i c s   are  d i s c e r n i b l e   in  the  e t h o x y l a t e d   a l c o h o l s   t o  

an  e x t e n t   which  depends  on  the  l e v e l   of  e t h o x y l a t i o n ,   the  e f f e c t  

d i m i n i s h i n g   as  Eav  i n c r e a s e s .  

L i q u i d   d ishwashing   d e t e r g e n t   c o m p o s i t i o n s   c o n t a i n i n g   a l k y l  

s u l p h a t e s   and /or   a lkyl   benzene  s u l p h o n a t e s   have  been  found  to  b e  

p a r t i c u l a r l y   s u b j e c t   to  odour  and  s t o r a g e   s t a b i l i t y   p r o b l e m s  
when  f o r m u l a t e d   with  e t h o x y l a t e d   n o n i o n i c   s u r f a c t a n t s   c o n t a i n i n g  



the  normal  spread  of  e t h o x y l a t e d   s p e c i e s ,   and  t h i s   e f f e c t   i s  

tore  pronounced  when  the  compos i t ion   a lso   c o n t a i n s   magnesium 

ions.  However,  the  A p p l i c a n t s   have  e s t a b l i s h e d   tha t   c e r t a i n  

alcohol   e t h o x y l a t e s ,   c o n t a i n i n g   l e s s   than  a  de f ined   amount  o f  

une thoxy la t ed   s p e c i e s ,   and  from  which  p r e f e r a b l y   at  l e a s t   p a r t  
of  the  mono-e thoxy la ted   spec i e s   has  been  removed,  can  b e  

i n c o r p o r a t e d   in  a lky l   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 - c o n t a i n i n g   l i q u i d  d i s h w a s h i n g   d e t e r g e n t   c o m p o s i t i o n s  
without   adverse   e f f e c t   on  the  s to rage   s t a b i l i t y   of  the  l a t t e r .  

The  A p p l i c a n t s '   copending  European  A p p l i c a t i o n   No.  84303044 .6  

p u b l i c a t i o n   No.  0125854  r e l a t e s   to  l i q u i d   d i shwashing   d e t e r g e n t  

compos i t ions   of  t h i s   t y p e .  

Z w i t t e r i o n i c   s u r f a c t a n t s   are  a lso   known  components  o f  

d e t e r g e n t   compos i t ions   p a r t i c u l a r l y   in  combinat ion   with  o t h e r  

s u r f a c t a n t   s p e c i e s .   D i s c l o s u r e s   of  compos i t ions   of  t h i s   t y p e  

are  p rov ided   by  European  Pa ten t   A p p l i c a t i o n   P u b l i c a t i o n   No. 

0036625  and  UK  Pa ten t   A p p l i c a t i o n   No.  2103236A,  both  of  which  

r e l a t e   to  l i q u i d   d e t e r g e n t   compos i t ions   c o n t a i n i n g   mix tu res   o f  

a lky l   ethoxy  s u l p h a t e s   in  combinat ion   with  o ther   a n i o n i c  

s u r f a c t a n t s   and  a  su r f ace   a c t i v e   b e t a i n e .   Another  d i s c l o s u r e  

is  p rov ided   by  Thie le   et  al  USP  3 ,634,266  which  d e s c r i b e s   a n  

a m y l a s e - c o n t a i n i n g   l i q u i d   d e t e r g e n t   composi t ion   in  which  t h e  

s u r f a c t a n t   system  comprises   a  mixture   of  a lkyl   ethoxy  s u l p h a t e ,  

e t h o x y l a t e d   nonionic  and  s u l p h o b e t a i n e   s p e c i e s .  

N e v e r t h e l e s s ,   i t   appears   tha t   the  e f f i c a c y   of  a  z w i t t e r i o n i c  

d e t e r g e n t   in  p rov id ing   enhanced  grease   and  p a r t i c u l a t e   s o i l  

removal  performance  is  a  f u n c t i o n   not  only  of  the  s t r u c t u r e   o f  

the  z w i t t e r i o n i c   s u r f a c t a n t   i t s e l f ,   but  a lso  of  the  d e t e r g e n t  

compos i t ion   into  which  i t   is  b lended.   In  p a r t i c u l a r ,   i t   h a s  

been  found  tha t   z w i t t e r i o n i c   s u r f a c t a n t s   tha t   give  a  s u d s  

mileage  b e n e f i t   and/or  a c c e p t a b l e   greasy   so i l   r e d e p o s i t i o n  

per formance   in  one  d e t e r g e n t   matr ix   do  not  give  a  s i m i l a r  

b e n e f i t   over  the  same  range  of  usage  c o n d i t i o n s   in  o t h e r  

m a t r i c e s .  



The  A p p l i c a n t s   have  now  made  the  d i scove ry   t ha t   c e r t a i n  

narrowly   def ined   c l a s s e s   of  b e t a i n e s   provide   an  u n e x p e c t e d  

improvement  in  the  s o i l   hand l ing   c a p a b i l i t y   of  the  c o m p o s i t i o n s  

of  t h e  g e n e r a l   type  d i s c l o s e d   in  the  p r e v i o u s l y   m e n t i o n e d  

European  A p p l i c a t i o n   No.  0125854.  

Accord ing ly   in  the  p r e s e n t   i n v e n t i o n   there   is  p r o v i d e d  

a  p h y s i c a l l y   s t ab l e   enzyme-f ree   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  

compr i s ing   from  22%  to  65%  by  weight   of  a  s u r f a c t a n t   s y s t e m  

composed  of  a  mixture  of  a n i o n i c ,   nonionic   &  z w i t t e r i o n i c  

s u r f a c t a n t s   in  an  o rgan ic   s o l u b i l i s e r / h y d r o t r o p e - w a t e r   medium 

w h e r e i n  

i)  the  an ionic   s u r f a c t a n t   comprises   in  c o m b i n a t i o n  

a)  from  4%  to  20%  by  weight  of  the  compos i t ion   of  a  

primary  C10-C16  a l k y l   s u l p h a t e ;  

b)  from  5%  to  20%  by  weight  of  the  compos i t ion   of  a  

C10-C16  l i n e a r   a lky l   benzene  s u l p h o n a t e ;  

c)  from  5%  to  24%  by  weight  of  the  compos i t ion   of  a  

C10-C16  a lky l   e t h o x y s u l p h a t e   c o n t a i n i n g   a n  

average  of  up  to  6  moles  of  e thy lene   oxide  per  mole 

of  e t h o x y s u l p h a t e ;  

where in ,   in  said  a n i o n i c   s u r f a c t a n t   combina t ion ,   the  c a t i o n s  

i n c l u d e   magnesium  ion  in  a  molar  amount  c o r r e s p o n d i n g   t o  

from  35%  to  65%  of  the  molar  amount  of  a lky l   s u l p h a t e  

p r e s e n t   in  the  c o m b i n a t i o n ;  

i i )   the  nonionic   s u r f a c t a n t   comprises   from  1%  to  10%  by 

weight   of  the  compos i t ion   of  an  e t h o x y l a t e d   C6-C13 
a l i p h a t i c   a lcohol   c o n t a i n i n g   an  average  of  from  1.5  to  25 

moles  of  e thy lene   oxide  per  mole  of  a l coho l ,   s a i d  

e t h o x y l a t e d   a lcohol   c o n t a i n i n g   not  more  than  1%  by  weight  o f  

u n e t h o x y l a t e d   a l coho l   where  the  a lcohol   c o n t a i n s   an  a v e r a g e  
of  l e s s   than  9  moles  of  e t h y l e n e   oxide  and  not  more  than  2% 

by  weight  of  u n e t h o x y l a t e d   a l coho l   where  the  e t h o x y l a t e d  

a l c o h o l   c o n t a i n i n g   an  average   of  from  9  to  25  moles  o f  

e t h y l e n e   oxide  per  mole  of  a l c o h o l ;  



i i i )   the  z w i t t e r i o n i c   s u r f a c t a n t   comprises  from  0.25%  to  10%  by 

weight  of  the  compos i t ion   of  a  compound  of  the  g e n e r a l   f o r m u l a  

w h e r e i n  

R3  i s  a   -(CH2)3  group  o r  a  g r o u p  

Y  i s  

n  &  m  a r e  O  o r  1  

X   is  CH2COO-  or  SO3; 
provided  tha t   where  X   is  CH2COO-  m  is  0  and  where  X   i s  

SO- 3 m  is  1 .  

P r e f e r a b l y ,   in  the  z w i t t e r i o n i c   s u r f a c t a n t ,   R1  is  C10-C16 
a l k y l ,   R2  i s   methyl  and  n  is  0  and  more  p r e f e r a b l y   the  z w i t t e r i o n i c  

s u r f a c t a n t   is  a  C12-C14  a lky l   b e t a i n e ,   p resen t   in  an  amount  o f  

from  0.5%  to  5%,  most  p r e f e r a b l y   in  an  amount  of  from  1.0%  to  2.5%  by 

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

P r e f e r a b l y   the  e t h o x y l a t e d   a l i p h a t i c   a lcohol   has  an  HLB  in  t h e  

range  from  8.0  to  17.0  more  p r e f e r a b l y   from  11.0  to  17.0,   and  m o s t  

p r e f e r a b l y   from  11.0  to  15.0.  P r e f e r r e d   composi t ions   in  a c c o r d a n c e  

with  the  i n v e n t i o n   con ta in   from  3  to  5%  of  a  C9-C11  p r i m a r y  

a lcohol   condensed  with  an  average   of  from  6  to  10  moles  of  e t h y l e n e  

5  oxide  per  mole  o f  



a l c o h o l .   P r e f e r a b l y ,   the  e t h o x y l a t e d   a l i p h a t i c   a l coho l   c o n t a i n s  

l e s s   than  0.7%,  most  p r e f e r a b l y   l e s s   than  0.5%  of  u n e t h o x y l a t e d  

m a t e r i a l ,   and  in  highly  p r e f e r r e d   compos i t ions   the  l eve l   o f  

mono-e thoxy la t ed   C9-C11  a l coho l   is  no  more  than  5%  by  weight  o f  

the  non ion ic   s u r f a c t a n t .  

one  u se fu l   group  of  compos i t i ons   i n c o r p o r a t e s   a  t h r ee   component 

an ion i c   s u r f a c t a n t   system,  compr is ing   6-12%  by  weight  of  t h e  

compos i t ion   of  C10-C16  pr imary   a lkyl   s u l p h a t e ,   6-14%  of  a  

C10-C16  pr imary  a lkyl   e t h o x y s u l p h a t e   c o n t a i n i n g   an  average   o f  

from  1.5  to  3  ethoxy  groups  per  a lkyl   group,  and  5-15%  of  a  

C10-C16  a lky l   benzene  s u l p h o n a t e .   The  c a t i o n s   in  t h i s   system  a r e  

a  mixture   of  ammonium  and  magnesium  ions,   the  level   of  magnesium 

c o r r e s p o n d i n g   to  app rox ima te ly   one  half   of  the  molar  amount  of  a l k y l  

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

Highly  p r e f e r r e d   compos i t i ons   in  accordance  with  the  i n v e n t i o n  

i n c o r p o r a t e   an  an ionic   s u r f a c t a n t   system  c o n t a i n i n g   from  15  to  20%  by 

weight  of  the  composi t ion  of  a  pr imary  C12-C14  a lky l   e t h o x y  

s u l p h a t e   s tock  c o n t a i n i n g   an  average   of  from  0.8  to  2.0  e t h y l e n e  

oxide  groups  per  mole  of  C12-C14  a lky l   ethoxy  s u l p h a t e ,   t h i s  

a l ky l   ethoxy  su lpha te   s tock  a l so   i nc lud ing   from  6  to  10%,  by  w e i g h t  

of  the  compos i t ion ,   of  C12-C14  a lky l   s u l p h a t e ,   t o g e t h e r   with  f rom 

5  to  10%  by  weight  of  the  compos i t ion   of  a  C11.8  l i n e a r   a l k y l  

benzene  su lphona te   component .  

P r e f e r a b l y   compos i t ions   in  accordance   with  the  i n v e n t i o n   a l s o  

c o n t a i n   2%-8%,  most  p r e f e r a b l y   3%-4%  by  weight  of  a  suds  b o o s t e r  

s e l e c t e d   from  C10-C16  a lky l   mono  or  di-C2-C3  a l k a n o l a m i d e .  

D e s c r i p t i o n   of  the  I n v e n t i o n  

De te rgen t   composi t ions   in  accordance   with  the  p r e s e n t   i n v e n t i o n  

comprise  a  mixture  of  an ion i c   s u r f a c t a n t s   of  def ined   c o n s t i t u t i o n ,   i n  

an  amount  of  from  22%  to  65%  by  weight  of  the  compos i t i on ,   t o g e t h e r  

with  from  1%  to  10%  by  weight   of  an  e t h o x y l a t e d   non ion ic   s u r f a c t a n t  

having  a  low  content   of  u n e t h o x y l a t e d   m a t e r i a l   and  from  0.25%  to  10% 

by  weight  of  a  z w i t t e r i o n i c   s u r f a c t a n t   of  def ined  s t r u c t u r e .  

All  compos i t ions   in  accordance   with  the  i nven t ion   i n c o r p o r a t e   an  

a lky l   s u l p h a t e   and  an  a lky l   benzene  su lphona te   component  i n  

combina t ion   with  an  a lkyl   e thoxy  s u l p h a t e .  



The  a lkyl   s u l p h a t e   component  is  a  primary  a lky l   su lpha t e   in  which  

the  a lkyl   group  c o n t a i n s   10-16  carbon  atoms,  more  p r e f e r a b l y   an  

average  of  12-14  carbon  atoms  p r e f e r a b l y   in  a  l i n e a r   c h a i n .  

C10-C16  a lcoho ls ,   de r ived   from  na tu ra l   f a t s   or  Z ieg le r   o l e f i n  

bu i ld -up   or  OXO  s y n t h e s i s ,   form  s u i t a b l e   sources   for  the  a l k y l  

group.  Examples  of  s y n t h e t i c a l l y   der ived  m a t e r i a l s   inc lude   Dobanol  

23  (RTM)  sold  by  Shel l   Chemicals  (UK)  Ltd,  Ethyl  24  sold  by  the  E t h y l  

Corpora t ion ,   a  blend  of  C13-C15  a lcohols   in  the  r a t i o   67%  C13 '  
33%  C15  sold  under  the  t r ade   name  Lutensol   by  BASF  GmbH  and 

Synperonic  (RTM)  by  ICI  Ltd,  and  Lial  125  sold  by  L i q u i c h i m i c a  

I t a l i a n a .   Examples  of  n a t u r a l l y   occur r ing   m a t e r i a l s   from  which  t h e  

a l c o h o l s   can  be  der ived   are  coconut  oi l   and  palm  kernel   oi l   and  t h e  

co r r e spond ing   f a t t y   a c i d s .  

When  p resen t   in  compos i t i ons   in  accordance  with  the  i n v e n t i o n ,  

the  l eve l   of  the  a lkyl   s u l p h a t e   component  l i e s   in  the  range  of  f rom 

4%  to  20%  by  weight  of  the  compos i t ion ,   more  g e n e r a l l y   from  4%  to  16% 

by  weight .   P r e f e r a b l y   the  usage  level   l i e s   in  the  range  from  6%  t o  

12%  by  weight,   most  p r e f e r a b l y   in  the  range  from  6%  to  10%  by 

w e i g h t .  

For  the  purposes   of  the  p r e sen t   i n v e n t i o n ,   the  a lkyl   su lpha te   i s  

a s s o c i a t e d   with  a  source  of  magnesium  ions  which,  as  wi l l   be  

d e s c r i b e d   h e r e i n a f t e r ,   can  e i t h e r   be  i n t roduced   as  the  oxide  o r  

hydroxide  to  n e u t r a l i s e   the  acid  or  can  be  added  to  the  c o m p o s i t i o n  

as  a  water  so lub le   s a l t .   However  the  a d d i t i o n   of  a p p r e c i a b l e   l e v e l s  

of  magnesium  s a l t s   to  the  d ishwashing  compos i t ions   of  the  i n v e n t i o n  

r a i s e s   the  t empera tu re   at  which  inorgan ic   s a l t   c r y s t a l s   form  in  t h e  

compos i t ions   on  cool ing   and  is  t h e r e f o r e   l ess   p r e f e r a b l e .  

The  molar  amount  of  magnesium  ion  in  the  compos i t i ons   i s  

c o n t r o l l e d   to  cor respond  to  0 .35-0.65X,   p r e f e r a b l y   0 .45-0.55X  where  X 

is  the  number  of  moles  of  C10-C16  a lkyl   s u l p h a t e   p r e s e n t .   Most 

p r e f e r a b l y   the  magnesium  ion  content   is  a d j u s t e d   to  p rov ide   t h e  

s t o i c h i o m e t r i c   e q u i v a l e n t   i . e .   half   the  molar  amount  of  the  a l k y l  

s u l p h a t e   p r e sen t .   In  p r a c t i c e   the  magnesium  ion  wi l l   be  p re sen t   at  a  

l eve l   of  fran  about  0.15%  to  about  0.70%  by  weight ,   p r e f e r a b l y   f rom 

0.25%  to  0.45%  by  weight  of  the  c o m p o s i t i o n .  



Alkyl  benzene  su lphona t e s   use fu l   in  compos i t i ons   of  the  p r e s e n t  

i nven t ion   are  those  in  which  the  a lkyl   group,  which  is  s u b s t a n t i a l l y  

l i n e a r ,   c o n t a i n s   10-16  carbon  atoms,  p r e f e r a b l y   11-13  carbon  atoms,  a  

m a t e r i a l   with  an  average  carbon  chain  l eng th   of  11.8  being  most  

p r e f e r r e d .   The  phenyl  isomer  d i s t r i b u t i o n ,   i . e .   the  point   o f  

a t tachment   of  the  a lky l   chain  to  the  benzene  nuc leus ,   is  n o t  

c r i t i c a l ,   but  a lkyl   benzenes  having  a  high  2-phenyl   isomer  c o n t e n t  

are  p r e f e r r e d .   When  employed  in  compos i t i ons   in  accordance  with  t h e  

p re sen t   i n v e n t i o n ,   an  a lky lbenzene   s u l p h o n a t e   con ten t   of  from  5%  t o  

20%  by  weight  of  the  composi t ion   is  r e q u i r e d   g e n e r a l l y   from  5%  to  15% 

by  weight .   In  a  p r e f e r r e d   aspect   of  the  i n v e n t i o n   an  a l k y l b e n z e n e  

su lphona te   con ten t   of  from  5%  to  10%  by  weight  is  used  and  h i g h l y  

p r e f e r r e d   compos i t ions   in  accordance  with  t h i s   aspect   of  t h e  

inven t ion   have  from  6%  to  8%  of  C11.8  a lky l   benzene  s u l p h o n a t e .  

The  a lky l   ethoxy  su lpha t e   s u r f a c t a n t   component  comprises  a  

primary  a lky l   ethoxy  su lpha t e   der ived   from  the  condensa t ion   p r o d u c t  

of  a  C10-C16  a lcohol   with  an  average  of  up  to  6  e thy lene   o x i d e  

groups.  The  C10-C16  a l coho l   i t s e l f   can  be  ob t a ined   from  any  o f  

the  sources   p r e v i o u s l y   de sc r ibed   for  the  a lky l   s u l p h a t e   component.  

It  has,  however,  been  found  p r e f e r a b l e   to  use  a lky l   su lpha t e s   and  

a lkyl   e ther   s u l p h a t e s   in  which  the  carbon  chain   l eng th   d i s t r i b u t i o n s  

are  the  same.  C12-C13  a lkyl   e ther   s u l p h a t e s   are  p r e f e r r e d   and  

the  l eve l   of  a lky l   ethoxy  su lpha t e   in  the  compos i t ion   l i e s   between  5% 

and  24%  by  weight  of  the  compos i t ions ,   g e n e r a l l y   in  the  range  from  6% 

to  14%  by  weight .   In  the  p r e f e r r e d   c o m p o s i t i o n s ,   the  l eve l   l i e s   i n  

the  range  from  6%  to  12%  by  weight,   most  p r e f e r a b l y   in  the  range  f rom 

8%  to  12%  by  w e i g h t .  

Conven t iona l   b a s e - c a t a l y s e d   e t h o x y l a t i o n   p r o c e s s e s   to  produce  a n  

average  degree  of  e t h o x y l a t i o n   of  6  r e s u l t   in  a  d i s t r i b u t i o n   o f  

i n d i v i d u a l   e t h o x y l a t e s   ranging  from  1  to  15  ethoxy  groups  per  mole  o f  

a l coho l ,   so  t ha t   the  de s i r ed   average  can  be  ob t a ined   in  a  v a r i e t y   o f  

ways.  Blends  can  be  made  of  m a t e r i a l   having  d i f f e r e n t   degrees  o f  

e t h o x y l a t i o r .  



and/or   d i f f e r e n t   e t h o x y l a t e   d i s t r i b u t i o n s   a r i s i n g   from  t h e  

s p e c i f i c   e t h o x y l a t i o n   t e c h n i q u e s   employed  and  s u b s e q u e n t  
p r o c e s s i f g   s t eps   such  as  d i s t i l l a t i o n .   For  example,  i t   h a s  

been  found  tha t   e q u i v a l e n t   suds ing   and  g rease   removal  

performance  to  tha t   given  by  a  blend  of  a lky l   s u l p h a t e   and  

a lky l   t r i e t h o x y   e ther   s u l p h a t e   can  be  o b t a i n e d   by  r e d u c i n g  

the  l eve l   of  a lky l   su lpha t e   and  using  an  a lky l   e ther   s u l p h a t e  

with  an  average  of  app rox ima te ly   two  ethoxy  groups  per  mole 

of  a l coho l .   In  p r e f e r r e d   compos i t ions   in  accordance   with  t h e  

p r e s e n t   i n v e n t i o n   the  average  degree  of  e t h o x y l a t i o n   is  f rom 

0.5  to  4,  more  p r e f e r a b l y   from  0.8  to  2.0.  When  an  a l k y l  

e ther   su lpha t e   stock  of  low  e t h o x y l a t i o n   l eve l   is  employed  a s  

a  means  of  i n c o r p o r a t i n g   both  the  a lky l   s u l p h a t e   and  a l k y l  

e ther   su lpha t e   components,   the  l eve l   of  i t s   usage  in  t h e  

composi t ion   is  from  10%  to  25%  by  weight ,   more  p r e f e r a b l y  

from  15%  to  20%  by  w e i g h t .  

The  counter   ion  for  the  a lky l   e thoxy  s u l p h a t e   component 

can  be  any  one  of  sodium,  po tass ium,   ammonium  o r  

alkanol-ammonium  or  a  mixture  t h e r e o f .   However,  where  i t   i s  

d e s i r a b l e   to  achieve  a  low  c h i l l   po in t   t e m p e r a t u r e ,   ( t h e  

t empera tu re   at  which  i n o r g a n i c   s a l t   c r y s t a l s   s e p a r a t e ) ,   a  

s i g n i f i c a n t   p r o p o r t i o n   (e .g .   30%)  of  the  coun te r   ions  for  t h e  

a lkyl   ethoxy  s u l p h a t e   component  should  be  ammonium  and  i n  

order  to  achieve  the  lowest  p o s s i b l e   c h i l l   po in t   t e m p e r a t u r e s  

the  a lkyl   ethoxy  s u l p h a t e   should  be  comple t e ly   n e u t r a l i z e d   by  

ammonium  i o n s .  

The  counter   ions  in  a s s o c i a t i o n   with  the  a lky l   benzene  

su lphona te   are  i n d e p e n d e n t l y   s e l e c t e d   in  the  same  manner  a s  

those  for  the  a lky l   ethoxy  s u l p h a t e .   In  order   f o r  

composi t ions   in  accordance   with  the  i n v e n t i o n   to  have  a  c h i l l  

point   o f  4   0°C,  at  l e a s t   70%  of  the  n e u t r a l i s i n g   c a t i ons   f o r  

the  an ionic   s u r f a c t a n t s   should  be  ammonium  i o n s .  

The  e t h o x y l a t e d   nonionic   s u r f a c t a n t   component  of  t h e  

inven t ion   is  a  C6-C13  a l i p h a t i c   a l coho l   e t h o x y l a t e  

c o n t a i n i n g   an  average  of  from  1.5  to  25,  more  p r e f e r a b l y   f rom 

2  to  15  and  most  p r e f e r a b l y   from  6  to  10  moles  of  e t h y l e n e  

oxide  per  mole  of  a l coho l .   The  a l i p h a t i c   a l coho l   e t h o x y l a t e  

con ta ins   not  more  than  1%  by  weight  of  u n e t h o x y l a t e d   a l c o h o l  



where  the  e t h o x y l a t e d   a l coho l   con t a in s   an  average  of  l e s s  

than  9  moles  of  e t hy l ene   oxide  and  not  more  than  2%  by  w e i g h t  

of  une thoxy la t ed   a l coho l   where  the  e t h o x y l a t e d   a l c o h o l  

c o n t a i n s  a n   average  of  from  9  to  25  moles  of  e thy lene   o x i d e  

per  mole  of  a l c o h o l .  

The  s t a r t i n g   a l coho l   may  be  a  primary  a lcohol   o r  

secondary  but  is  p r e f e r a b l y   a  pr imary  a lcohol   which  may  b e  

der ived  from  n a t u r a l   or  s y n t h e t i c   sources .   Thus  n a t u r a l   f a t s  

or  o i l s ,   or  p roducts   of  Z i eg l e r   o l e f i n   bui ld   up  r e a c t i o n s   o r  

OXO  s y n t h e s i s   may  a l l   be  used  as  the  source  of  t h e  

hydrocarbon  chain,   the  s t r u c t u r e   of  which  may  be  l i n e a r   o r  

branched  in  t y p e .  

The  p r e f e r r e d   a l coho l   chain  length   range  is  from  C9  t o  

c11  as  i t   has  been   found  tha t   the  sudsing  volume  and  

mileage  performance  of  compos i t ions   in  accordance  with  t h e  

inven t ion   is  optimum  when  i n c o r p o r a t i n g   e t h o x y l a t e s   made  f rom 

such  a l c o h o l s .   It   is  a l so   d e s i r a b l e   for  performance  r e a s o n s  

tha t   the  h y d r o p h i l i c - l i p o p h i l i c   balance  (HLB)  of  t h e  

e t h o x y l a t e d   a lcohol   is  in  the  range  from  8.0  to  17.0,   more 

p r e f e r a b l y   from  11.0  to  17.0  and  most  p r e f e r a b l y   from  11.0  t o  

1 5 . 0 .  

As  d i scussed   with  r e s p e c t   to  the  a lky l   ethoxy  s u l f a t e  

component,  the  normal  (base  c a t a l y s e d )   e t h o x y l a t i o n   p r o c e s s  
to  produce  an  average  degree  of  e t h o x y l a t i o n   of  6  r e s u l t s   i n  

a  d i s t r i b u t i o n   of  e t h o x y l a t e   spec i e s   which  ranges  from  1  t o  

15  moles  of  e thy lene   oxide  per  mole  of  a l coho l .   An  i n c r e a s e  

in  Eav  causes  some  change  in  t h i s   d i s t r i b u t i o n ,   p r i n c i p a l l y  

a  r educ t ion   in  the  l eve l   of  u n e t h o x y l a t e d   m a t e r i a l ,   but  a n  

i nc rea se   in  Eav  from  3  to  5  wi l l   s t i l l   leave  a p p r o x i m a t e l y  

5-10%  of  such  m a t e r i a l   in  the  e t h o x y l a t e d   p r o d u c t .  

In  the  l i q u i d   d i shwash ing   d e t e r g e n t   compos i t ions   of  t h e  

i nven t ion ,   t h i s   l eve l   of  u n e t h o x y l a t e d   m a t e r i a l   w i l l   g i v e  
r i se   to  phase  s t a b i l i t y / c h i l l   po in t   problems  and/or   w i l l  



r e s u l t   in  a  p roduc t   having  a  f a t t y   a l c o h o l   odour  which  i s  

u n a c c e p t a b l e   to  consumers  and  cannot  be  masked  by  c o n v e n t i o n a l  

d e t e r q e n t   perfumes.   It  has  been  found  t ha t   the  maximum  leve l   o f  

u n e t h o x y l a t e d   a l coho l   tha t   can  be  t o l e r a t e d   in  the  e t h o x y l a t e d  

a lcohol   component  is  1%  by  weight .   More  p r e f e r a b l y   the  u n e t h o x y l a t e d  

a lcohol   l eve l   is  not  more  than  0.7%  and  most  p r e f e r a b l y   is  less   t h a n  

0.5%  by  weight  of  the  e t h o x y l a t e d   a l c o h o l   component.  D i s t i l l a t i o n  

under  vacuum  is  employed  to  remove  the  u n d e s i r e d   m a t e r i a l   and  t h i s  

also  removes  a  p o r t i o n   of  the  monoe thoxy la te   f r a c t i o n ,   t h e r e b y  

i n c r e a s i n g   the  Eav  of  the  remaining  m a t e r i a l .   In  p r e f e r r e d  

embodiments  of  the  i nven t ion   the  l eve l   of  monoethoxyla te   is  not  more 

than  5%  by  weight  of  the  e t h o x y l a t e d   a l c o h o l .  

The  l eve l   of  usage  of  the  e t h o x y l a t e d   a lcohol   conponent  i n  

compos i t ions   of  the  inven t ion   is  from  1%  to  10%  by  weight  more 

p r e f e r a b l y   from  2  to  6%  by  weight  and  most  p r e f e r a b l y   from  3%  to  5% 

by  weight .   Liquid  dishwashing  d e t e r g e n t   compos i t ions   in  a c c o r d a n c e  

with  the  i n v e n t i o n   and  i n c o r p o r a t i n g   from  3%  to  5%  by  weight  of  a  

pr imary  a l coho l   con t a in ing   from  9  to  11  carbon  atoms  condensed  w i t h  

an  average  of  from  5  to  10  moles  e t h y l e n e   oxide  per  mole  of  a l c o h o l  

to  give  an  HLB  value  in  the  range  of  from  12  to  15 , the   a l c o h o l  

e t h o x y l a t e   con ta in ing  <0 .5%  by  weight   of  u n e t h o x y l a t e d   a l c o h o l ,  

d i sp l ay   c h i l l   p o i n t s   < 0°C  t o g e t h e r   with  enhanced  sudsing  and  m i l e a g e  

performance  r e l a t i v e   to  compos i t ions   not  in  accordance   with  t h e  

i n v e n t i o n .  

The  t h i r d   component  of  the  c o m p o s i t i o n s   of  the  i n v e n t i o n   is  a  

z w i t t e r i o n i c   s u r f a c t a n t ,   p r e sen t   in  an  amount  of  from  0.25%  to  10%, 

more  p r e f e r a b l y   from  0.5%  to  5%  and  most  p r e f e r a b l y   from  1%  to  2.5% 

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



The  z w i t t e r i o n i c   s u r f a c t a n t   has  the  genera l   f o r m u l a :  

wherein   R1  is  C10-C16  a l k y l  

R2  is  Ci-C3  a l k y l  

R3  is  a  -(CE2)3  group  or  a  g roup  

Y  i s  

n  &  m  a r e  0  o r  1  

X-  is  CH2COO-  or  SO- 3; 

p rov ided   tha t   where  X  is  CH2OOO-  m  is  0  and  where  X"  i s  

SO- 3 m  is  1 .  

More  p r e f e r a b l y   R1  has  an  average   carbon  chain  l e n g t h   of  f rom 

12  to  14  carbon  atoms  and  may  be  der ived   from  s y n t h e t i c   sources ,   i n  

which  case  the  chain  may  i n c o r p o r a t e   some  branching ,   or  from  n a t u r a l  

f a t s   and  o i l s ,   in  which  case  the  chains   are  l i n e a r   and  may  i n c l u d e  

minor  amounts  of  C8-C10  and  C14-C18  mo ie t i e s .   S y n t h e t i c  

sources   for  the  R1  group  may  be  the  same  as  those  m e n t i o n e d  

p r e v i o u s l y   for  the  a lkyl   group  in  the  a lkyl   s u l p h a t e   component .  

Whi ls t   composi t ions   i n c o r p o r a t i n g   the  C12-C14  amido  b e t a i n e  

and  C12-C14  sulpho  be ta ine   d i s p l a y   the  b e n e f i t s   of  the  i n v e n t i o n ,  

the  most  p r e f e r r e d   compos i t ions   u t i l i s e   a  C12-C14  a l k y l   b e t a i n e  

as  the  z w i t t e r i o n i c   s u r f a c t a n t   component,  the  C12-C14  a l k y l   g r o u p  

being  de r ived   from  a  coconut  or  palm  kernel   o i l   f e e d s t o c k .  



A  highly   p r e f e r r e d   o p t i o n a l   i n g r e d i e n t   of  the  c o m p o s i t i o n  

accord ing   to  the  i n v e n t i o n   is  a  suds -p romot ing   agent  p resen t   at  a  
l eve l   of  from  2%  to  8%  by  weight  of  the  compos i t i on ,   p r e f e r a b l y   f r o m  

3%  to  6%  and  most  p r e f e r a b l y   3%-4%. 

The  suds -promot ing   agent  is  normally  a  C10-C16  a lkyl   mono-  o r  

di-C2-C3  a lkano lamide ,   examples  i n c l u d i n g   coconut  a l k y l  

monoethanolamide,   coconut  a lky l   d i e t h a n o l a m i d e   and  palm  kernel   and  

coconut  a lkyl   mono-and  d i - i s o p r o p a n o l   amides.   The  palm  kernel  o r  

coconut  a lkyl   r e s idue   may  e i t h e r   be  'whole  c u t ' ,   i nc lud ing   the  CIO 
and  C16  f r a c t i o n s   or  may  be  the  s o - c a l l e d   ' n a r r o w - c u t '   C12-C14 
f r a c t i o n .   S y n t h e t i c   sources   of  the  C10-C16  a lky l   group  can  a l s o  

be  u s e d .  

The  balance  of  the  formula  comprises   a  h y d r o t r o p e - w a t e r   system  i n  

which  the  hydro t rope   may  be  urea,   a  CI-C3  a l i p h a t i c   a l coho l ,   a  

lower  a lkyl   or  d i a l k y l   benzene  su lphona te   s a l t   such  as  t o l u e n e  

su lphona te ,   xylene  s u l p h o n a t e ,   or  cumene  s u l p h o n a t e ,   or  mixtures   o f  

any  of  these .   Normally  a  s i ng l e   hydro t rope   w i l l   be  adequate   t o  

provide   the  r equ i red   phase  s t a b i l i t y ,   but  compos i t i ons   in  a c c o r d a n c e  

with  the  p resen t   i n v e n t i o n   p r e f e r a b l y   employ  a  mixture   such  a s  

u r e a - a l c o h o l - w a t e r ,   a l c o h o l - l o w e r   a lky l   benzene  s u l p h o n a t e - w a t e r   o r  

u rea - lower   a lkyl   benzene  s u l p h o n a t e - w a t e r   in  order   to  achieve  t h e  

de s i r ed   v i s c o s i t y ,   and  to  remain  s t a b l e   and  e a s i l y   pourab le .   F o r  

composi t ions   having  an  o rgan ic   a c t i v e   c o n c e n t r a t i o n   less   than  a b o u t  

40%  by  weight,   the  p r e f e r r e d   a l c o h o l i c   h y d r o t r o p e   is  e thanol   which  i s  

employed  at  from  3%  to  10%  by  weight  of  the  compos i t i on ,   p r e f e r a b l y  

at  from  4%  to  8%,  u s u a l l y   in  admixture   with  urea .   For  c o m p o s i t i o n s  

having  an  organic   a c t i v e   c o n c e n t r a t i o n   g r e a t e r   than  about  40%  by  

weight ,   mixtures   of  e thano l   with  urea  and /or   lower  a lkyl   benzene  

su lphona te   are  p r e f e r r e d .   Mixtures   of  h y d r o t r o p e s   can,  of  c o u r s e ,  
be  employed  for  cost   e f f e c t i v e n e s s   reasons   i r r e s p e c t i v e   of  any 

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



Optional   i n g r e d i e n t s   of  the  l i q u i d   d e t e r g e n t   compos i t ions   of  t h e  
inven t ion   inc lude   o p a c i f i e r s   such  as  e thy lene   g lycol   d i s t e a r a t e ,  

t h i c k e n e r s   such  as  guar  gum,  a n t i b a c t e r i a l   agents   such  a s  

g l u t a r a l d e h y d e   and  Bronopol  (RTM),  a n t i t a r n i s h   agents   such  a s  

b e n z o x y t r i a z o l e ,   heavy  metal  c h e l a t i n g   agents   such  as  ETDA  or  ETDMP, 

perfumes  and  dyes.  The  pH  of  the  compos i t ions   may  be  anywhere  w i t h i n  

the  range  6-7.5  but  as  manufac tured   the  compos i t ions   normally  have  a  

pH  in  the  range  6 . 6 -7 .3   and  are  s u b j e c t e d   to  a  f i n a l   pH  t r imming  

ope ra t i on   to  ob ta in   the  des i r ed   f i n i s h e d   product   pH.  For  c o l o u r e d  

products   the  pH  p r e f e r a b l y   l i e s   in  the  range  6 .5 -6 .9   in  order  t o  

mainta in   colour  s t a b i l i t y .  

The  compos i t ions   of  the  i nven t ion   can  be  made  in  a  number  of  ways 

but  it   is  p r e f e r r e d   tha t   the  z w i t t e r i o n i c   s u r f a c t a n t   is  i n c o r p o r a t e d  

towards  the  end  of  the  making  p rocess   if  not  a c t u a l l y   forming  t h e  

l a s t   i n g r e d i e n t   to  be  added.  This  minimises   the  r i sk   of  any  

degrada t ion   of  the  z w i t t e r i o n i c   s u r f a c t a n t   under  the  acid  c o n d i t i o n s  

e x i s t i n g   at  the  beg inn ing   of  the  making  p rocess   and  a l so   f a c i l i t a t e s  

the  con t ro l   of  the  v i s c o s i t y   of  the  f i n i s h e d   p r o d u c t .  

Thus,  i n d i v i d u a l   an ion i c   s u r f a c t a n t s   can  be  made  as  aqueous  
s o l u t i o n s   of  a l k a l i   metal   or  ammonium  s a l t s   which  are  then  mixed 

toge the r   with  the  e t h o x y l a t e d   nonionic   s u r f a c t a n t ,   fo l lowed  by  t h e  

suds  booster   and  the  hyd ro t rope ,   a f t e r   which  any  magnesium  ion  can  be  

in t roduced   as  a  water  s o l u b l e   s a l t   such  as  the  c h l o r i d e   or  s u l p h a t e .  

The  z w i t t e r i o n i c   s u r f a c t a n t   and  any  o p t i o n a l   minor  i n g r e d i e n t s   a r e  

then  added  at  the  same  time  as  the  pH  and  v i s c o s i t y   are  a d j u s t e d .  

This  method  has  the  advantage   of  u t i l i s i n g   c o n v e n t i o n a l   t e c h n i q u e s  

and  equipment  but  does  r e s u l t   in  the  i n t r o d u c t i o n   of  a d d i t i o n a l  

ch lo r ide   or  s u l p h a t e   ions  which  can  i n c r e a s e   the  c h i l l   p o i n t  

t empera ture   (the  t e m p e r a t u r e   at  which  i n o r g a n i c   s a l t s   p r e c i p i t a t e   a s  

c r y s t a l s   in  the  l i q u i d ) .  

In  order  to  s i m p l i f y   the  making  p rocess   the  a l coho l   and  a l c o h o l  

e t hoxy l a t e   can  be  mixed  t oge the r   and  a  s i ng l e   s u l p h a t i o n   and  

n e u t r a l i s a t i o n   can  then  be  c a r r i e d   out  on  these   two  m a t e r i a l s .   F o r  

t h i s ,   the  a lcohol   and  a l coho l   e t h o x y l a t e   should  be  mixed  in  a  w e i g h t  

r a t i o   lying  in  the  range  4:3  to  1:6.  In  the  most  p r e f e r r e d   t e c h n i q u e  

however,  a  s i n g l e   a l coho l   e t h o x y l a t e   stock  is  produced  in  which  t h e  

l eve l s   of  a l coho l   and  e t h o x y l a t e d   a lcohol   spec i e s   are  c o n t r o l l e d   t o  

provide  the  d e s i r e d   r a t i o   of  these   s t a r t i n g   m a t e r i a l s .  



S u l f ( o n ) a t i o n   of  the  a l c o h o l ,   a lcohol   e t h o x y l a t e   and  a l k y l  

benzene  qpn  employ  any  of  the  conven t iona l   s u l p h ( o n ) a t i n g   agents   s u c h  

as  su lphur   t r i o x i d e   or  c h l o r o s u l p h o n i c   acid.   N e u t r a l i s a t i o n   of  t h e  

a lky l   e ther   s u l p h u r i c   acid  and  the  a lkyl   s u l p h u r i c   acid  is  t h e n  

c a r r i e d   out  with  the  a p p r o p r i a t e   a l k a l i   or  with  a  magnesium  oxide  o r  

hydroxide   s l u r r y   which  avoids   the  a d d i t i o n   of  c h l o r i d e   or  s u l p h a t e  

i o n s .  

In  one  va r i an t   of  t h i s   t echn ique   the  a lkyl   benzene  su lphonic   a c i d  

is  added  to  a  n e u t r a l i s i n g   medium,  compris ing  ammonium  hydroxide  i n  

an  e t h a n o l - w a t e r   s o l u t i o n ,   to  which  the  e t h o x y l a t e d   n o n i o n i c  

s u r f a c t a n t   has  also  been  added.  This  pas te   then  forms  a  ' hee l '   t o  

which  the  suds  booster   and  a  magnesium  hydroxide  s l u r r y   are  added 

fol lowed  by  the  mixed  a lky l   s u l p h u r i c   and  a lky l   e ther   s u l p h u r i c  

ac id s .   The  n e u t r a l i s a t i o n   of  the  a lkyl   s u l p h a t e   and  a lky l   e t h e r  

s u l p h a t e   a c t i v e s   is  c a r r i e d   out  to  a  pH<4  in  order   to  e n s u r e  

d i s s o l u t i o n   of  the  magnesium  hydroxide ,   a f t e r   which  the  pH  i s  

a d j u s t e d   to  the  f i n i s h e d   product   pH  of  6 .6 -7 .3   and  the  m ino r  

i n g r e d i e n t s   ( co lour ,   perfume,  b a c t e r i c i d e s   e t c . )   are  added  before   t h e  

z w i t t e r i o n i c   component  is  blended  and  f i n a l   ad ju s tmen t   of  t h e  

v i s c o s i t y   is  c a r r i e d   o u t .  

A  f u r t h e r   and  p r e f e r r e d   v a r i a t i o n   involves   the  n e u t r a l i s a t i o n   o f  

the  mixed  a lkyl   s u l p h u r i c   and  a lky l   e ther   s u l p h u r i c   ac ids   in  t h e  

a l c o h o l i c   ammonia  s o l u t i o n   and  the  use  of  t h i s   p a s t e ,   at  a  s u r f a c t a n t  

c o n c e n t r a t i o n   of  from  40  to  60%  by  weight  and  a  pH  of  from  7  to  8,  a s  

the  ' h e e l '   to  which  the  monoethanolamide  suds  b o o s t e r ,   magnesium 

hydroxide  s l u r r y   and  a lky l   benzene  su lphonic   acid  are  added.  The  pH 

of  the  system  a f t e r   the  su lphon ic   acid  is  added  must  be  in  the  r ange  
of  from  2  to  4  to  ensure   complete  d i s s o l u t i o n   of  the  magnesium 

hydroxide .   The  minor  i n g r e d i e n t   a d d i t i o n ,   pH  t r imming,   z w i t t e r i o n i c  

s u r f a c t a n t   i n c o r p o r a t i o n   and  v i s c o s i t y   ad jus tment   are  as  b e f o r e .  

P r e f e r r e d   compos i t ions   in  accordance  with  the  i n v e n t i o n   are  d e a r  

s i n g l e   phase  l i q u i d s ,   but  the  i n v e n t i o n   also  embraces  opaque  p r o d u c t s  

c o n t a i n i n g   d i spe r sed   phases   provided  that   such  p r o d u c t s   a r e  

p h y s i c a l l y   s t ab l e   ( i . e . ,   do  not  s epa ra t e )   on  s t o r a g e .  
The  inven t ion   is  i l l u s t r a t e d   in  the  fo l lowing   n o n - l i m i t a t i v e  

examples  in  which  a l l   p a r t s   and  p e r c e n t a g e s   are  by  weight  u n l e s s  

o the rwi se   s p e c i f i e d .  





In  the  p r e p a r a t i o n   of  Composi t ions   A-D,  a  mixture  of  a lcohol   and 

a l coho l   e t h o x y l a t e   was  su lpha t ed   using  s o 3 - a i r   s u l p h a t i o n ,   and  was 

then  n e u t r a l i s e d   to  a  s o l u t i o n   pH  of  4  in  an  a l c o h o l i c   ammonium 

hydroxide   s o l u t i o n   to  which  magnesium  hydroxide  had  been  added  in  an  

amount  c o r r e s p o n d i n g   to  half   the  molar  q u a n t i t y   of  a lky l   s u l p h a t e  

p r e s e n t .   Af ter   d i s s o l u t i o n   of  the  magnesium  hydroxide ,   ammonia  was 

added  to  form  a  n e u t r a l i s i n g   s o l u t i o n   for  the  a lkyl   benzene  s u l p h o n i c  

acid.   A  s e p a r a t e   s u l p h o n a t i o n   of  the  a lkyl   benzene  was  employed  t o  

produce  the  a lkyl   benzene  su lphon ic   acid  which  was  added  to  t h e  

a l k a l i n e   s o l u t i o n   of  the  other   a c t i v e s   and  n e u t r a l i s e d   with  t h e  

excess  ammonia  to  pH  7.  The  monoethanolamide  and,  where  p r e s e n t ,   t h e  

be t a ine   were  then  added  before   f i n a l   pH  trimming  to  pH  6.8.  The 

c h i l l   po in t   of  Composition  A  was  -5°C.  Composit ions  i n c o r p o r a t i n g  

e t h o x y l a t e d   nonionic   s u r f a c t a n t   ( i . e .   E-H)  were  p repared   in  a  s i m i l a r  

manner  except   tha t   the  e t h o x y l a t e d   nonionic   s u r f a c t a n t   was  added  

during  the  f i n a l   pH  trimming  o p e r a t i o n .  

A  comparison  of  the  suds  mileage  of  the  compos i t ions   u n d e r  

i d e n t i c a l   t e s t   cond i t i ons   was  made  using  a  prepared  p a r t i c u l a t e   s o i l  

and  a  p r epa red   grease  so i l   in  the  mechanica l   sudsing  t e s t   method 

d e s c r i b e d .  

Test  C o n d i t i o n s  

Product   C o n c e n t r a t i o n   0.12% 

Water  Temperature  47°C 

Water  Hardness  2°H  and  18°H 

P a r t i c u l a t e   s o i l  

S o i l  :   Cake  Mix  /  Mixed  f ree   f a t t y   acids   (MFFA) 

The  Cake  Mix  is  McDougall 's   Sponge  Mix 

The  f ree   f a t t y   acids  comprise  2  p a r t s   o l e i c   a c i d  

2  p a r t s   l i n o l e i c   a c i d  

1  pa r t   s t e a r i c   a c i d  

2.5  p a r t s   p a l m i t i c   a c i d  

367  pa r t s   corn  o i l  

to  give  2%  MFFA  m i x t u r e .  

Grease  s o i l  

6  p a r t s   p a l m i t i c   a c i d  

94  p a r t s   corn  o i l  

to  give  6%  FA  s o i l  



Test  Method 

The  method  uses  4  c y l i n d e r s   of  l eng th   30  cm  and  d i a m e t e r  

10  cm  f ixed   side  by  s ide,   and  r o t a t a b l e   at  a  speed  of  24  rpm 

about  a  c e n t r a l   ax i s .   Each  c y l i n d e r   is  charged  with  500  m l s  

of  p roduc t   s o l u t i o n   at  a  c o n c e n t r a t i o n   of  0.12%  and  a  

t e m p e r a t u r e   of  47°C.  The  outer   two  c y l i n d e r s   are  used  f o r  

one  of  the  p roduc t s   being  compared  and  the  inner   two  for  t h e  

other   p r o d u c t .  

The  c y l i n d e r s   are  r o t a t e d   for  2  minutes ,   s topped,   t h e  

i n i t i a l   suds  are  measured  and  a  s o i l   load  is  then  added.  I n  

the  p a r t i c u l a t e   so i l   t e s t   a l l   of  the  Cake  Mix  so i l   (5g)  i s  

added  t o g e t h e r   at  t h i s   s tage  with  1  ml  of  the  2%  MFFA.  I n  

the  g r e a s e   so i l   t e s t   1  ml  of  the  6%  FA  so i l   alone  is  a d d e d .  

Af te r   1  minute  the  c y l i n d e r s   are  r e s t a r t e d   and  al lowed  t o  

r o t a t e   for  1  minute.   The  suds  h e i g h t   is  noted  and  1  ml  o f  

the  2%  MFFA  or  6%  FA  (depending  on  the  t e s t )   is  added  to  e a c h  

c y l i n d e r .   Af te r   1  minute  the  c y l i n d e r s   are  r e s t a r t e d .  

This  p r o c e s s   con t inues   u n t i l   the  suds  he igh t   in  the  c y l i n d e r  

is  lower  than  0.3  cms. 

One  p r o d u c t   is  d e s i g n a t e d   as  the  c o n t r o l   and  suds  m i l e a g e  

f i g u r e s   are  c a l c u l a t e d   for  the  o the r   p roduc t   versus   t h e  

' c o n t r o l '   p roduc t   on  the  fo l lowing   b a s i s .  



The  r e s u l t s   of  va r ious   mileage  comparisons   were  a s  
f o l l o w s ;  
1)  Comparison  of  compos i t i ons   A-D  using  compos i t ion   A  a s  

c o n t r o l   ( i . e .   100%): 

2)  Comparison  of  compos i t i ons   A,  C  and  E-H  using  compos i t ion   E  a s  

c o n t r o l   ( i . e .   100%): 

A  comparison  of  the  per formance   of  c o m p o s i t i o n s   A-D  shows  t h a t  

l i t t l e ,   if   any,  b e n e f i t   is  ob ta ined   from  i n c r e a s i n g   z w i t t e r i o n i c  

l e v e l   above  1.5%  by  weight  of  the  c o m p o s i t i o n .  

It  can   be  seen  t h a t   in  a  comparison  of  the  mi leage   performance  o f  

compos i t i ons   A,  C,  E  and  F,  the  a d d i t i o n   of  1.5%  b e t a i n e   t o  

compos i t ion   A  to  form  compos i t ion   C  does  not  p roduce   as  g rea t   an  

o v e r a l l   mileage  b e n e f i t   as  does  the  a d d i t i o n   of  4.7%  a l coho l   t o  

compos i t ion   A  to  form  compos i t ion   E.  A d d i t i o n   of  b e t a i n e   t o  

compos i t ion   E  to  form  compos i t ion   F  p r o v i d e s ,   o v e r a l l ,   a  g r e a t e r  
b e n e f i t   than  tha t   a r i s i n g   from  adding  b e t a i n e   to  compos i t ion   A  t o  

form  compos i t ion   C.  Comparison  of  the  mi leage  per formance   o f  

compos i t i ons   E-H  show  t h a t  



whi l s t   both  the  amido  b e t a i n e - c o n t a i n i n g   compos i t ion   F  and  t h e  

s u l p h o b e t a i n e   c o n t a i n i n g   composi t ion   G  both  show  s i g n i f i c a n t  

advantages   over  the  base  composi t ion   E,  the  a lky l   b e t a i n e - c o n t a i n i n g  

composi t ion  H  is  much  super io r   to  the  o ther   two .  

EXAMPLE  2 

Products   were  made  using  the  p rocess   of  Example  1  having  t h e  

fo l lowing  c o m p o s i t i o n s : -  

1  Assoc i a t ed   with  a  mixture  of  Magnesium  and  Ammonium  ions ,   t h e  

amount  of  magnesium  co r respond ing   to  ha l f   the  molar  l eve l   o f  

a lkyl   s u l p h a t e   p r e s e n t  

2  A  p r e d o m i n a n t l y   l i n e a r   C9-C11  a l coho l   blend  c o n t a i n i n g   a n  

average  of  10  e t hy l ene   oxide  u n i t s   per  mole  of  a l c o h o l ,   and  

c o n t a i n i n g   l e s s   than  2%  by  weight  of  u n e t h o x y l a t e d   a l c o h o l .  

3  A  Coconut  a l k y l   be t a ine   in  which  95%  by  weight  of  a lky l   g r o u p s  
comprise  C12  or  C14  r a d i c a l s .  

4  
5%  Ethanol   4%  u r e a .  

The  pe r fo rmance   of  the  above  p roduc t s   was  then  a s se s sed   us ing  t h e  

t e s t   methods  i d e n t i f i e d   b e l o w : -  



1.  Grease  C u t t i n g  

8.5  cm  dia  metal  d i shes   each  c o n t a i n i n g   5  ml  of  s o l i d i f i e d  

household  fa t   (Mpt  45°C),  as  a  uniform  t h i c k n e s s   l ayer ,   w e r e  

suspended  in  a  0.12%  s o l u t i o n   of  each  product   at  45°C  for  30 

minutes.   The  fa t   r e l e a s e d   by  each  product   s o l u t i o n   was 

c o l l e c t e d   via  an  i n v e r t e d   funnel  immersed  in  the  s o l u t i o n   and  

over ly ing   the  d ish .   The  weight  of  the  fa t   r e l e a s e d   and  

c o l l e c t e d   was  measured.   Tests   were  c a r r i e d   out  in  both  2°H  and  

18°H  water  and  the  average  of  the  measured  fa t   weight  in  the  two 

water  h a r d n e s s e s   c a l c u l a t e d   for  each  p roduc t .   This  was  t h e n  

compared  to  tha t   r e l e a s e d   by  the  s t anda rd   product   I  and  e x p r e s s e d  

as  an  Index  Value  r e l a t i v e   to  product   I  a t  1 0 0 .  

2.  Grease  r e d e p o s i t i o n  

Clean  ceramic  s l i d e s   were  dipped  in to   product   s o l u t i o n s  

compris ing  500  mls  of  0.12%  wt  c o n c e n t r a t i o n   in  2°H  and  18°H 

water  c o n t a i n i n g   5  mls  household  fa t   so i l   which  had  been  mixed  a t  

45°C  for  2  minu tes .   The  s l i d e s   were  withdrawn  and  compared  a n d  

graded  v i s u a l l y   by  an  exper t   panel .   The  r e s u l t s   were  r e c o r d e d  

in  terms  of  panel   score   un i t s   of  a  Schef fe   sca le   and  the  a v e r a g e  
of  the  r e s u l t s   for  each  product   in  the  two  water  ha rdnesses   w e r e  

expressed  as  b e t t e r   than,  or  poorer   than,   the  s t andard   product   I .  

3.  I n i t i a l   Suds 

A  model  t e s t   was  employed  in  which  product   s o l u t i o n s   of  0.12% 

c o n c e n t r a t i o n   at  45°C  with  no  so i l   p r e s e n t   were  s u b j e c t e d   t o  

impact  by  pouring  4.5  l i t r e s   of  water  at  45°C  on  to  the  s o l u t i o n  

from  a  he igh t   of  20  cm  in  a.9  l i t r e   g radua ted   bowl.  The  h e i g h t  

of  the  suds  g e n e r a t e d   by  th i s   t echn ique   was  found  to  b e  

c o r r e l a t a b l e   to  the  i n i t i a l   suds  e x p e r i e n c e d   by  consumers  i n  

use.  The  per formance   of  each  p roduc t   was  expressed   as  b e t t e r  

than,  or  poorer   than ,   that   of  the  s t a n d a r d   product   I .  

4.  Suds  Mi l eage  

This  was  c a r r i e d   out  as  desc r ibed   in  Example  1  except  tha t   t h e  

grease  s o i l   comprised  5%  of  a  mixture   of  f a t t y   acids   and  95%  c o r n  

oil   by  weight ,   the  mixture   of  f a t t y   ac ids   compris ing  2  p a r t s  
o l e i c   ac id ,   2  p a r t s   l i n o l e i c   ac id ,   1  pa r t   s t e a r i c   acid  and  2 . 5  

pa r t s   pa lmt ic   ac id .   Product  I  was  used  as  the  s t a n d a r d .  



The  r e s u l t s   were  as  f o l l o w s :  

It  can  be  seen  tha t   P roduc t s   J,  K  and  L  in  accordance   with  t h e  

i n v e n t i o n ,   a l though  p r o v i d i n g   the  suds  mileage  b e n e f i t s   of  t h e  

i n v e n t i o n   do  not  a l l   perform  equa l ly   well  in  o ther   a r e a s .   P r o d u c t  

J,  which  comprises   the  a d d i t i o n   of  1.5%  a lky l   b e t a i n e   to  Product   I ,  

improves  suds  mileage  and  g rease   c u t t i n g   but  shows  t e c h n i c a l  

d e f i c i e n c i e s   in  i n i t i a l   suds  l eve l   and  grease   r e d e p o s i t i o n .   A  more 

p r e f e r r e d   embodiment  Product   K,  in  which  the  a n i o n i c   s u r f a c t a n t   l e v e l  

has  been  s l i g h t l y   i n c r e a s e d ,   e l i m i n a t e s   the  i n i t i a l   suds  p e r f o r m a n c e  

d e f i c i e n c y   of  Product   J.  A  h ighly   p r e f e r r e d   embodiment  of  t h e  

i n v e n t i o n   is  c o n s t i t u t e d   by  Product   L  in  which  the  r a t i o   of  a l k y l  

benzene  su lphona te   to  a lky l   s u l p h a t e / a l k y l   e the r   s u l p h a t e   has  been  

s i g n i f i c a n t l y   reduced.   This  f o r m u l a t i o n   d e m o n s t r a t e s   improved  

grease   r e d e p o s i t i o n   per formance   r e l a t i v e   to  the  o the r   p r o d u c t s ,  

w h i l s t   employing  a  lower  t o t a l   l eve l   of  a n i o n i c   s u r f a c t a n t .  

However,  e l i m i n a t i o n   of  the  a lky l   benzene  s u l p h o n a t e   component  and  a n  

i n c r e a s e   in  the  l eve l   of  the  a lky l   s u l p h a t e / a l k y l   e the r   s u l p h a t e  

component  to  give  a  f o r m u l a t i o n   of  equal  cost   (Produc t   M)  shows  a  

marked  d e c l i n e   in  suds  mileage  per formance ,   p a r t i c u l a r l y   on  g r e a s y  

s o i l s ,   where  the  per formance   is  worse  than  tha t   of  the  r e f e r e n c e  

produc t   I .  



1.  A  p h y s i c a l l y   s t a b l e   enzyme-free   l i q u i d   d e t e r g e n t  

compos i t ion   compr is ing   from  22%  to  65%  by  weight  of  a  

s u r f a c t a n t   system  composed  of  a  mixture   of  a n i o n i c ,   n o n i o n i c  

&  z w i t t e r i o n i c   s u r f a c t a n t s   in  an  o r g a n i c  

s o l u b i l i s e r / h y d r o t r o p e - w a t e r   medium  c h a r a c t e r i s e d   in  t h a t  

i)  the  an ion ic   s u r f a c t a n t   comprises   in  c o m b i n a t i o n  

a)  from  4%  to  20%  by  weight  of  the  compos i t ion   of  a  

primary  C10-C16  a lkyl   s u l p h a t e ;  

b)  from  5%  to  20%  by  weight  of  the  composi t ion   of  a  

C10-C16  l i n e a r   a lkyl   benzene  s u l p h o n a t e ;  

c)  from  5%  to  24%  by  weight  of  the  compos i t ion   of  a  

C10-C16  a lkyl   e t h o x y s u l p h a t e   c o n t a i n i n g   a n  

average  of  up  to  6  moles  of  e thy lene   oxide  p e r  
mole  of  e t h o x y s u l p h a t e ;  

where in ,   in  said  an ion i c   s u r f a c t a n t   combinat ion ,   t h e  

c a t i o n s   inc lude   magnesium  ion  in  a  molar  amount 

c o r r e s p o n d i n g   to  from  35%  to  65%  of  the  molar  amount  o f  

a lkyl   su lpha t e   p r e s e n t   in  the  c o m b i n a t i o n ;  

i i )   the  nonionic   s u r f a c t a n t   comprises   from  1%  to  10%  by  

weight  of  the  compos i t ion   of  an  e t h o x y l a t e d   C6-C13 
a l i p h a t i c   a lcohol   c o n t a i n i n g   an  average  of  from  1.5  to  25 

moles  of  e thy lene   oxide  per  mole  of  a l coho l ,   s a i d  

e t h o x y l a t e d   a lcohol   c o n t a i n i n g   not  more  than  1%  by  w e i g h t  

of  u n e t h o x y l a t e d   a lcohol   where  the  a lcohol   c o n t a i n s   an  

averae  of  l ess   than  9  moles  of  e thy lene   oxide  and  n o t  

more  than  2%  by  weight  of  u n e t h o x y l a t e d   a l coho l   where  t h e  

e t h o x y l a t e d   a lcohol   c o n t a i n i n g   an  average  of  from  9  to  25 

moles  of  e thy lene   oxide  per  mole  of  a l c o h o l ;  



i i i )   the  z w i t t e r i o n i c   s u r f a c t a n t   comprises  from  0.25%  t o  

10% oy  weight  of  the  compos i t i on   of  a  compound  of  t h e  

g e n e f a l   f o r m u l a  

wherein   R1  is  C10-C16  a l k y l  

R2  is  C1-C3  a l k y l  

R3  is  a  -(CH2)3  group  or  a  g r o u p  

Y  i s  

n  &  m  a r e  0  o r  1  

X   is  CH2COO-  or  SO- 3; 
p rov ided   t ha t   where  X-  is  CH2COO-  m  is  0  and  where  X-  i s  

SO- 3 m  is  1 .  

2.  A  d e t e r g e n t   composi t ion  a c c o r d i n g   to  claim  1  where in   t h e  

a n i o n i c   s u r f a c t a n t   combinat ion   comprises   from  6%  to  12%  of  a  

C12-C14  a l ky l   su lpha t e ,   from  5%  to  15%  of. a  C11-C13 
a lky l   benzene  su lphonate   and  from  6%  to  14%  of  a  C12-C14 
a l k y l   e t h o x y s u l p h a t e   c o n t a i n i n g   an  average  of  not  more  than  2 

ethoxy  groups  per  mole  of  ethoxy  s u l p h a t e ,   the  c a t i o n s   in  s a i d  

combina t ion   inc lud ing   magnesium  ion  in  a  molar  amount  

c o r r e s p o n d i n g   to  approx ima te ly   50%  of  the  molar  amount  of  a l k y l  

s u l p h a t e   p r e s e n t   in  the  c o m b i n a t i o n .  



3.  A  d e t e r g e n t   compos i t ion   acco rd ing   to  e i t h e r   one  of  c la ims  1 

and  2  wherein  the  a lkyl   s u l p h a t e   and  a lkyl   e t h o x y s u l p h a t e  

components  are  provided  by  a  s i n g l e   a lky l   e t h o x y s u l p h a t e   s t o c k  

c o n t a i n i n g   an  average  of  from  0.8  to  2.0  ethoxy  groups  per  mole  

of  a lky l   ethoxy  s u l p h a t e ,   said  s i n g l e   stock  being  p r e s e n t   in  a n  

amount  of  from  10%  to  25%  by  weight  of  the  c o m p o s i t i o n .  

4.  A  d e t e r g e n t   compos i t ion   acco rd ing   to  any  one.of   c la ims  1 - 3  

wherein  the  an ion ic   s u r f a c t a n t   combina t ion   comprises  from  5%  t o  

10%  by  weight  of  a  C11-C13  l i n e a r   a lky l   benzene  s u l p h o n a t e  
and  from  15%  to  20%  by  weight  of  C12-C14  l i nea r   a lkyl   e t h o x y  

s u l p h a t e   c o n t a i n i n g   app rox ima te ly   0.8  ethoxy  groups  per  mole  o f  

a lkyl   ethoxy  s u l p h a t e .  

5.  A  d e t e r g e n t   compos i t ion   a c c o r d i n g   to  any  one  of  c la ims  1 - 4  

wherein  the  nonionic   s u r f a c t a n t   has  an  HLB  in  the  range  from  8 . 0  

to  1 7 . 0 .  

6.  A  d e t e r g e n t   composi t ion   a cco rd ing   to  any  one  of  c la ims  1 -5  

wherein  the  nonionic   s u r f a c t a n t   comprises   from  2%  to  6%  of  a  

l i n e a r   C9-C11  a lcohol   c o n t a i n i n g   an  average  of  from  6  to  10 

moles  of  e thy lene   oxide  per  mole  of  a l c o h o l .  

7.  A  d e t e r g e n t   composi t ion   a cco rd ing   to  any  one  of  c la ims  1 - 6  

wherein  the  z w i t t e r i o n i c   s u r f a c t a n t   is  l(N,  N  d i m e t h y l  

N-C12-C14  a lky l   ammonio)  me thane  -   1  -   carboxy  and  c o m p r i s e s  

from  1%  to  5%  by  weight  of  the  c o m p o s i t i o n .  
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