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T e c h n i c a l   F i e l d  

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

and,  more  s p e c i f i c a l l y ,   to  aqueous  l i q u i d   c l e a n s i n g  

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

v i s c o s i t y   and  s k i n   f e e l   c h a r a c t e r i s t i c s .  

Backg round  
L i q u i d   c l e a n s i n g   p r o d u c t s   a r e   e x t e n s i v e l y   u s e d   a s  

h a n d   c l e a n e r s ,   s h a m p o o s ,   b a t h   f o a m s ,  s h o w e r   f oams   and  f o r  

many  o t h e r   p u r p o s e s .   The  p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d  

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

l i m i t e d   to   t h a t   a p p l i c a t i o n .   The  c l e a n s e r s   of  i n t e r e s t  

a r e   a q u e o u s   b a s e d   and  c o n t a i n   a  m i x t u r e , o f   s u r f a c t a n t s .  

In  order   to  ach ieve   c o n t r o l l e d   use  of  a  l i q u i d  

c l e a n s i n g   c o m p o s i t i o n ,   i t   is  d e s i r a b l e   to  have  a  somewhat  

v i s c o u s   but  pou rab l e   or  pumpable  p r o d u c t .   A  t h i n ,   w a t e r y  

p r o d u c t   is  too  e a s i l y   s p i l l e d   and  wasted  when  used  and  d o e s  

not  have  good  consumer  a c c e p t a n c e .   A  number  of  h i g h  

m o l e c u l a r   weight   po lymer ic   m a t e r i a l s   have  been  used  in  a  

wide  v a r i e t y   of  aqueous  based  p r o d u c t s   in  a  t h i c k e n i n g ,  

g e l l i n g ,   suspending   or  p r o t e c t i v e   c o l l o i d   f u n c t i o n a l i t y .  

C e r t a i n   non ion ic   polymers   a re   a l so   known  to  impar t   d e s i r a b l e  

sk in   f e e l   c h a r a c t e r i s t i c s   to  the  p r o d u c t ,   no t ab ly   guar  gum 

and  d e r i v a t i v e s   t h e r e o f   (see  EP-A-67025) .   However ,  

c l e a n s i n g   p r o d u c t s   f o r m u l a t e d   wi th   the  l e v e l s   of  s u r f a c t a n t  

and  polymer  n e c e s s a r y   to  p r o v i d e   s a t i s f a c t o r y   f o a m i n g ,  

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

e s p e c i a l l y   on  s t o r a g e   a t   low  t e m p e r a t u r e s   as  w e l l   a s  

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

d i l u t i o n   c o n d i t i o n s   in   f o r   e x a m p l e , s h o w e r   foam  c o m p o s i t i o n s .  

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

v i s c o s i t y   c h a r a c t e r i s t i c s   a re   f u r t h e r   a g g r a v a t e d   by  the  u s e  

of  f a t t y   acid  a l k a n o l a m i d e s   which  are  c u s t o m a r i l y   added  t o  

l i q u i d   c l e a n s i n g   c o m p o s i t i o n s   for  s u d s - b o o s t i n g   p u r p o s e s .  
These  problems  can  be  m i t i g a t e d   to  some  e x t e n t   by  a d d i n g  

s u b s t a n t i a l   l e v e l s   of  a l c o h o l i c   s o l v e n t s   such  as  e t h a n o l   a n d  

the  l i k e .   N e v e r t h e l e s s ,   the  r e s u l t i n g   p r o d u c t s   are   not   o n l y  



expens ive   but  are  t e c h n i c a l l y   u n d e s i r a b l e   because  a l c o h o l i c  

s o l v e n t s   are  b e l i e v e d   to  have  a  t endency   to  cause  d ry ing   o f  

the  s k i n .  

I t   has  now  been  d i s c o v e r e d   t h a t   l i q u i d   c l e a n s i n g  

p r o d u c t s   having  d e s i r a b l e   foaming,   t h i c k e n i n g   and  sk in   f e e l  

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

and  v i s c o s i t y   c h a r a c t e r i s t i c s   at  both  normal  and  low  s t o r a g e  

t e m p e r a t u r e s   are  p r o v i d e d   by  the  use  of  po lymer ic   t h i c k e n i n g  
m a t e r i a l s ,   g l y c e r i n e   and   a  m i x e d   s u r f a c t a n t   s y s t e m  

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

e t h o x y l a t e d   a l i p h a t i c   a l c o h o l s .  

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

Accord ing   to  the  p r e s e n t   i n v e n t i o n ,   t h e r e f o r e ,   t h e r e   i s  

p r o v i d e d   an  aqueous  l i q u i d   c l e a n s i n g   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  from  abou t   8%  to  about   50%  of  p r imary   s u r f a c t a n t  

s e l e c t e d   from  a n i o n i c ,   c a t i o n i c ,   z w i t t e r i o n i c ,  

a m p h o t e r i c   and  s e m i - p o l a r   s u r f a c t a n t s   and  m i x t u r e s  

t h e r e o f ,  

(b)  from  about   0.1%  to  about   6%  of  a u x i l i a r y   s u r f a c t a n t  

s e l e c t e d   f r a n   e t h o x y l a t e d   a l i p h a t i c  a l c o h o l s   having  a n  

a v e r a g e   a l k y l   c h a i n   l e n g t h   of  from  6  to  13  ca rbon   a t a n s ,  

(c)  f r o m   a b o u t   0.1%  to   2%  of   a  w a t e r - s o l u b l e   p o l y m e r i c  
t h i c k e n i n g   a g e n t ,   a n d  

(d)  f r o m   a b o u t   0 .1%  to   a b o u t   6%  of   g l y c e r i n e .  
The  w a t e r - s o l u b l e   t h i c k e n i n g   agent   u s e f u l  i n   the  p r e s e n t  

c o m p o s i t i o n s   can  be  a  n o n i o n i c   or  c a t i o n i c   po lymer ic   t h i c k e n i n g  

agent   or  a  m i x t u r e   t h e r e o f .   P r e f e r r e d   non ion i c   w a t e r - s o l u b l e  

po lymers   are  s e l e c t e d   from  guar  gum,  h y d r o x y p r o p y l  

guar  gum,  me thy l   c e l l u l o s e ,   me thy l   h y d r o x y p r o p y l   c e l l u l o s e ,  
h y d r o x y e t h y l   c e l l u l o s e ,   h y d r o x y p r o p y l   c e l l u l o s e ,   l o c u s t   b e a n  
gum,  s t a r c h ,   s t a r c h   amylose ,   h y d r o x y e t h y l a m y l o s e   a n d  
p o l y o x y e t h y l e n e .   The  polymer  is  a  h igh   m o l e c u l a r   w e i g h t  
m a t e r i a l   ( m a s s - a v e r a g e   m o l e c u l a r   we igh t   being  g e n e r a l l y   f r o m  
abou t   50,000  to  about   5 , 0 0 0 , 0 0 0 ,   p r e f e r a b l y   from  a b o u t  
100,000  to  abou t   1 , 0 0 0 , 0 0 0 ) ,   and  i t s   t h i c k e n i n g   a b i l i t y   i s  
p r e f e r a b l y   s u c h   t h a t  a   10%,  p r e f e r a b l y   a  5%  and   m o r e  
p r e f e r a b l y  a   1%  d i s p e r s i o n   o f   t h e   p o l y m e r   i n   w a t e r  
a t   20°C  e x c e e d s   a b o u t   1  P a . s   (10  p o i s e )   a t   a  s h e a r  
r a t e   o f   1 0 - 2 s e c - 1 .  



Highly  p r e f e r r e d   polymers   he re in   are  guar  gum  a n d  

d e r i v a t i v e s   t h e r e o f   which  p rov ide   a  h igh ly   d e s i r a b l e   smooth 

s l i p p e r y   skin   f e e l   to  the  p r o d u c t s .   Guar  gum  is  a  n a t u r a l l y  

o c c u r r i n g   m a t e r i a l   which  is  the  p r i n c i p a l   component  of  t h e  

seed  of  t h e ' g u a r   p l a n t .   Guar  gum  is  e x t r a c t e d   from  the  g u a r  
seed  and  p u r i f i e d .   Guar  gum  is  a  high  mo lecu l a r   w e i g h t  

c a r b o h y d r a t e   polymer  or  p o l y s a c c a r i d e   made  up  of  mannose  a n d  

g a l a c t o s e   u n i t s   l i n k e d   t o g e t h e r .   The  guar  molecule   i s  

e s s e n t i a l l y   a  s t r a i g h t   cha in   of  mannose  u n i t s   l i n k e d   to  e a c h  

o ther   by  means  of  be ta   (1-4)  g l y c o s i d i c   l i n k a g e s .   G a l a c t o s e  

u n i t s   branch  from  a l t e r n a t e   mannose  u n i t s   th rough   a l p h a  

(1-6)  l i n k a g e s   wi th   the  mannose  u n i t s .  

The  d e s i r e d   sk in   f e e l   of  the  l i q u i d   c l e a n s i n g   p r o d u c t s  
is  p r e f e r a b l y   o b t a i n e d   by  using  hydroxypropy l   guar  gum.  I n  

the  guar  gum  m o l e c u l e ,   each  mannose  and  g a l a c t o s e   un i t   h a s  

from  2-4  hydroxy l   g roups ,   depending  on  where  the  u n i t s   a r e  
l o c a t e d   in  the  polymer  cha in .   Guar  gum  d e r i v a t i v e s   a r e  

produced  by  r e a c t i n g   guar  gum  such  t h a t   s u b s t i t u t i o n   o f  

chemica l   m o i e t i e s   occur s   on  some  of  these   hydroxy l   g r o u p s .  

Hydroxypropyl   guar  gums  are  a  family   of  m a t e r i a l s   w i t h  

hyd roxypropy l   g roups   s u b s t i t u t e d   for  some  of  the  h y d r o x y l  

groups .   The  term  "degree   of  s u b s t i t u t i o n "   is  used  t o  

i n d i c a t e   the  ave rage   number  of  hyd roxypropy l   groups   w h i c h  

occur  on  each  of  the  sugar  u n i t s   in  the  polymer  m o l e c u l e .  

The  p r e f e r r e d   h y d r o x y p r o p y l   guar  gum  used  in  the  p r e s e n t  
i n v e n t i o n   has  a  degree   of  s u b s t i t u t i o n   of  from  about   0.3  t o  

1.2;  e s p e c i a l l y   p r e f e r r e d   is  hyd roxypropy l   guar  gum  with  a  

degree   of  s u b s t i t u t i o n   of  about   0 .6.   Such  a  m a t e r i a l   i s  

a v a i l a b l e   c o m m e r c i a l l y   as  Jaguar   HP-60  from  Meyhal l   C h e m i c a l  

L t d .  
P r e f e r r e d   c a t i o n i c   po lymer ic   t h i c k e n i n g   agen ts   he r e in   a r e  

s e l e c t e d   from  hyd roxypropy l t r ime thy lammonium  guar  gums, 

q u a t e r n i z e d   c e l l u l o s e   e t h e r s ,   homopolymers  of  d imethy l   d i a l l y l  

ammonium  c h l o r i d e ,   co-po lymers   of  d imethyl   d i a l l y l   ammonium 

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

or  m e t h a c r y l a t e   copolymers   of  amino  a l c o h o l ,   and  p o l y a l k y l e n e  

imines ,   in  p a r t i c u l a r   the  p o l y e t h y l e n e   imines  and  the  e t h o x y  

p o l y a l k y l e n e   imines .   Of  t h e s e ,   h i g h l y   p r e f e r r e d   are  h y d r o x y p r o p y l  

t r i l æ t h y l   ammonium  guar  gum,  q u a t e r n i z e d   c e l l u l o s e   e t h e r s   and  m i x t u r e s  

t h e r e o f .   Mix tu res   of  the  above  s p e c i f i e d   c a t i o n i c   and  n o n i c n i c  

t h i c k e n i n g   agen t s   are  a l so   s u i t a b l e   h e r e i n .  



By  way  of  e x e m p l i f i c a t i o n ,   c a t i o n i c   polymers  p r e f e r r e d   f o r  

use  h e r e i n   i nc lude   c a t i o n i c   guar  gums  such  as  h y d r o x y p r o p y l  

t r i m e t h y l   ammonium  guar  gum  ( d . s .   of  from  0.11  to  0 . 2 2 )  

a v a i l a b l e   commerc ia l ly   under  the  t r a d e   names  Jaguar   C-14-S(RTM) 

and  Jaguar   C-17(RTM),  and  a l so   Jaguar   C-16(RTM),  which  c o n t a i n s  

hyd roxyp ropy l   s u b s t i t u e n t s   ( d . s .   of  from  0 . 8 - 1 . 1 )   in  a d d i t i o n   t o  
the  a b o v e - s p e c i f i e d   c a t i o n i c   g roups ,   and  q u a t e r n i z e d   c e l l u l o s e  

e t h e r s   a v a i l a b l e   commerc ia l ly   under  the  t r ade   names  Ucare  

Polymer  JR  and  c e l q u a t .   Other  s u i t a b l e   c a t i o n i c   polymers  a r e  

homopolymers  of  d i m e t h y l d i a l l y l a m m o n i u m   c h l o r i d e   a v a i l a b l e  

commerc i a l l y   under  the  t r a d e   name  Merquat  100,  copolymers  o f  

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

d i m e t h y l d i a l l y l a m m o n i u m   c h l o r i d e   and  a c ry l amide   a v a i l a b l e  

commerc i a l l y   under  the  t r a d e   names  Merquat  550  and  Merquat  S ,  
q u a t e r n i z e d   v iny l   p y r o l l i d o n e   a c r y l a t e   or  m e t h a c r y l a t e  

copolymers   of  amino  a l c o h o l   a v a i l a b l e   commerc ia l ly   under  t h e  

t r a d e   name  Gafqua t ,   and  p o l y a l k y l e n e i m i n e s   such  a s  

p o l y e t h y l e n i m i m e   and  e t h o x y l a t e d   p o l y e t h y l e n i m i n e .  

The  q u a n t i t y   of  polymer  m a t e r i a l   used  in  the  l i q u i d  

c l e a n s i n g   p r o d u c t s   of  t h i s   i n v e n t i o n   is  from  about   0.1%  t o  

about   2%,  e s p e c i a l l y   from  about   0.2%  to  about   1%.  A 

p r e f e r r e d   range  of  usage  for   guar  gum  and  i t s   d e r i v a t i v e s   i s  

from  about   0.3%  to  about   0 .7%.  

The  l i q u i d   c l e a n s i n g   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  

compr i se   a  p r imary   s u r f a c t a n t   s e l e c t e d   from  a n i o n i c ,  

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

m i x t u r e s   t h e r e o f ,   t o g e t h e r   wi th   an  a u x i l i a r y   s u r f a c t a n t  

which  is  a  s p e c i f i c   type  of  n o n i o n i c   s u r f a c t a n t   m a t e r i a l .  

The  p r imary   s u r f a c t a n t   c o m p r i s e s   from  about  8%  to  about   50%, 

p r e f e r a b l y   f r an   about   10%  to  about   30%,  more  p r e f e r a b l y   f r o m  

about   15%  to  about   25%  by  we igh t   of  the  c o m p o s i t i o n ;   t h e  

a u x i l i a r y   s u r f a c t a n t   c o m p r i s e s   from  about   0.1%  to  about   6%, 

p r e f e r a b l y   from  about   0.5%  to  about   4%,  more  p r e f e r a b l y   f r o m  

about   1%  to  about   3%  by  we igh t   of  the  c o m p o s i t i o n .  

S u i t a b l e   a n i o n i c   s u r f a c t a n t s   are   w a t e r - s o l u b l e   s a l t s   o f  

C8-C22  a l k y l   benzene  s u l p h o n a t e s ,   C8-C22  a l k y l  

s u l p h a t e s ,   C10-18  a l k y l   p o l y e t h o x y   e t h e r   s u l p h a t e s ,  



C8-24  p a r a f f i n   s u l p h o n a t e s ,   a lpha -C12-24   o l e f i n  

s u l p h o n a t e s ,   a l p h a - s u l p h o n a t e d   C6-C20  f a t t y   ac ids   and 

t h e i r   e s t e r s ,   C10-C18  a l k y l   g l y c e r y l   e the r   s u l p h o n a t e s ,  

f a t t y   acid  monog lyce r ide   s u l p h a t e s   and  s u l p h o n a t e s ,  

e s p e c i a l l y   those   p r epa red   from  coconu t   o i l ,   C8-C12  a l k y l  

phenol   po lye thoxy   e the r   s u l p h a t e s ,   2 -acy loxy   C9-C23 
a l k a n e - l - s u l p h o n a t e ,   and  b e t a - a l k y l o x y   C8-C20  a l k a n e  

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

P r e f e r a b l y ,   the  a n i o n i c   s u r f a c t a n t   is  s e l e c t e d   f r o m  

a l k a l i   meta l ,   a l k a l i n e   e a r t h   me ta l ,   ammonium,  and  

alkanolammonium  s a l t s   of  a l k y l   s u l p h a t e s ,   a lky l   e t h o x y  

s u l p h a t e s ,   a l k y l   benzene  s u l p h o n a t e s   and  mix tu res   t h e r e o f .  

The  a l k y l   s u l p h a t e   component  is  p r e f e r a b l y   a  p r i m a r y  

a lky l   s u l p h a t e   in  which  the  a l k y l   group  c o n t a i n s   about  1 0 - 1 6  

carbon  atoms,  more  p r e f e r a b l y   an  ave rage   of  12-14  c a r b o n  

a t o m s .   The  a l k y l   group  may  be  l i n e a r   or  branched  i n  

c o n f i g u r a t i o n .   C10-C16  a l c o h o l s ,   d e r i v e d   from  n a t u r a l  

f a t s   or  Z i e g l e r   o l e f i n   b u i l d - u p   or  OXO  s y n t h e s i s ,   fo rm 

s u i t a b l e   sou rce s   for  the  a l k y l   group.   Example s  Of  

s y n t h e t i c a l l y   d e r i v e d   m a t e r i a l s   i n c l u d e   Dobanol  23  (RIM) 

sold  by  She l l   Chemicals   (UK)  Ltd,  E thy l   24  sold  by  the  E t h y l  

C o r p o r a t i o n ,   a  blend  of  C13-C15  a l c o h o l s   in  the  r a t i o  

67%  C13,  33%  C15  sold  under  the  t r a d e   name  Lu tenso l   by 

BASF  GmbH  and  Synperon ic   (RTM)  by  ICI  Ltd,  and  L ia l   125  s o l d  

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   o c c u r r i n g  

m a t e r i a l s   from  which  the  a l c o h o l s   can  be  de r ived   are  c o c o n u t  

o i l   and  palm  k e r n e l   o i l   and  the  c o r r e s p o n d i n g   f a t t y   a c i d s .  

The  l e v e l   of  the  a l k y l   s u l p h a t e   component  g e n e r a l l y  

l i e s   in  the  range  of  from  about   4%  to  about  20%  by  weight   o f  

the  c o m p o s i t i o n ,   more  g e n e r a l l y   from  about  4%  to  about   16% 

by  weight .   In  one  p r e f e r r e d   c o m p o s i t i o n a l   a spec t   of  t h e  

i n v e n t i o n   in  which  a l k y l   benzene  s u l p h o n a t e   is  a l s o  

i n c o r p o r a t e d ,   the  usage  l e v e l   l i e s   in  the  range  from  a b o u t  

8%  to  about  12%  by  weight ,   most  p r e f e r a b l y   in  the  range  f r o m  

about   8%  to  about   11%  by  we igh t .   In  ano ther   c o m p o s i t i o n a l  

a spec t   of  the  i n v e n t i o n   in  which  a  s u l p h o n a t e   component  i s  

not  p r e s e n t ,   the  a l k y l   s u l p h a t e   l e v e l   l i e s   in  the  range  f r o m  

about  12%  to  about   20%,  more  p r e f e r a b l y   from  about  14%  t o  

about  18%  by  w e i g h t .  



For  the  p u r p o s e s   of  the  p r e s e n t   i n v e n t i o n   any  a l k a l i  

meta l ,   a l k a l i n e   e a r t h   m e t a l ,   ammonium  or  s u b s t i t u t e d  

ammonium  c a t i o n   can  be  used  in  a s s o c i a t i o n   with  the  a l k y l  

s u l p h a t e .   In  p a r t i c u l a r ,   the  a l k y l   s u l p h a t e   can  b e  

a s s o c i a t e d   with  a  sou rce   of  magnesium  ions  e i t h e r   i n t r o d u c e d  

as  the  oxide  or  h y d r o x i d e   to  n e u t r a l i s e   the  ac id ,   or  a d d e d  

to  the  c o m p o s i t i o n   as  a  water   s o l u b l e   s a l t .   In  p r a c t i c e   t h e  

magnesium  ion  w i l l   be  p r e s e n t   at  a  l e v e l   of  from  a b o u t  

0.001%  to  about   0.70%  by  w e i g h t ,   p r e f e r a b l y   from  0.01%  t o  

0.1%  by  weight   of  the  c o m p o s i t i o n .  

Alkyl   benzene  s u l p h o n a t e s   p r e f e r r e d   for   use  i n  

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   are  those   in  which  t h e  

a l k y l   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   a b o u t  

10-16  ca rbon   a toms,   p r e f e r a b l y   about  11-13  carbon  atoms,  a  

m a t e r i a l   with  an  ave rage   c h a i n   l e n g t h   of  11.8  being  m o s t  

p r e f e r r e d .   An  a l k y l b e n z e n e   s u l p h o n a t e   c o n t e n t   of  from  a b o u t  

10%  to  about   28%  by  we igh t   of  the  c o m p o s i t i o n   is.  g e n e r a l l y  

s u i t a b l e .   In  a  p r e f e r r e d   a s p e c t   of  the  i n v e n t i o n   a n  

a l k y l b e n z e n e   s u l p h o n a t e   c o n t e n t   of  from  13%  to  17%  by  w e i g h t  

is  u s e d .  

The  a l k y l   e thoxy  s u l p h a t e   s u r f a c t a n t   componen t  

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

from  the  c o n d e n s a t i o n   p r o d u c t   o f  a   ClO-Cl6  a l c o h o l   w i t h  

an  ave rage   of  up  to  6  e t h y l e n e   oxide  g roups .   The  

C10-C16  a l c o h o l   i t s e l f   c a n  b e   o b t a i n e d   from  any  of  t h e  

s o u r c e s   p r e v i o u s l y   d e s c r i b e d   for   the  a l k y l   s u l p h a t e  

component.   I t   has ,   however ,   been  found  p r e f e r a b l e   to  u s e  

a l k y l   s u l p h a t e   and  a l k y l   e t h e r   s u l p h a t e   in  which  the  c a r b o n  

c h a i n   l e n g t h   d i s t r i b u t i o n s   a re   the  same.  C12-C13  a l k y l  

e t h e r   s u l p h a t e s   are  p r e f e r r e d   and  the  l e v e l   of  a l k y l   e t h o x y  

s u l p h a t e   in  the  c o m p o s i t i o n   l i e s   g e n e r a l l y   between  about   8% 

and  about   25%  by  we igh t   of  the  c o m p o s i t i o n s .   I n  

c o m p o s i t i o n s   a d d i t i o n a l l y   i n c o r p o r a t i n g   an  a l k y l   b e n z e n e  

s u l p h o n a t e   s u r f a c t a n t ,   the  l e v e l   of  a l k y l   e thoxy  s u l p h a t e  

g e n e r a l l y   l i e s   in  the  range   from  9%  to  15%  by  w e i g h t .  

C o n v e n t i o n a l   e t h o x y l a t i o n   p r o c e s s e s   r e s u l t   in  a  

d i s t r i b u t i o n   of  i n d i v i d u a l   e t h o x y l a t e s   r ang ing   from  1  t o  

about   10  e thoxy   g roups   per   mole  of  a l c o h o l ,   so  t h a t   t h e  

d e s i r e d   ave rage   can  be  o b t a i n e d   in  a  v a r i e t y   of  w a y s .  



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 n   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  the  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   e n p l o y e d  

and  subsequen t   p r o c e s s i n g   s t e p s   such  as  d i s t i l l a t i o n .   F o r  

example,  i t   has  been  found  t h a t   a p p r o x i m a t e l y   e q u i v a l e n t  

sudsing  to  t ha t   g iven  by  a  blend  of  a l k y l   s u l f a t e   and  a l k y l  

t r i e t h o x y   e ther   s u l f a t e   can  be  o b t a i n e d   by  reducing   t h e  

l e v e l   of  a l ky l   s u l f a t e   and  using  an  a l k y l   e t h e r   s u l f a t e   w i t h  

an  average   of  a p p r o x i m a t e l y   two  e thoxy  groups  per  mole  o f  

a l c o h o l .   In  p r e f e r r e d   c o m p o s i t i o n s   in  acco rdance   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 r o m  

about  0.5  to  about  4,  more  p r e f e r a b l y   from  about  0.8  t o  

about  2 . 0 .  

C a t i o n i c   d e t e r g e n t s   i n c l u d e   those   having  the  f o r m u l a  

R - N ( R 2 ) 3   (+)X(-)  where in   R  is  an  a l ky l   c h a i n  

c o n t a i n i n g   from  about  8  to  about   20  carbon  atoms,  each  R  

is  s e l e c t e d   from  a l k y l   and  a l k a n o l   groups   c o n t a i n i n g   from  1 

to  4  carbon  atoms  and  benzyl   g roups ,   t he re   being  normal ly   no 

more  than  one  benzyl   group  and  two  R2  groups  can  b e  j o i n e d  

by  e i t h e r   a  c a r b o n - c a r b o n   e t h e r ,   or  imino  l inkage   to  form  a  

r ing  s t r u c t u r e ,   and  X  r e p r e s e n t s   a  ha logen  atom,  s u l f a t e  

group,  n i t r a t e   group  or  o the r   p s e u d o h a l o g e n   group.  S p e c i f i c  

examples  are  coconut   a l k y l   t r i m e t h y l   ammonium  c h l o r i d e ,  

d o d e c y l d i m e t h y l   benzyl   bromide  and  dodecyl   methyl  m o r p h o l i n o  

c h l o r i d e .  

Z w i t t e r i o n i c   s y n t h e t i c   d e t e r g e n t s   can  be  b r o a d l y  

d e s c r i b e d   as  d e r i v a t i v e s   of  a l i p h a t i c   q u a t e r n a r y   ammonium, 

phosphonium,  and  su l fon ium  compounds,  in  which  the  a l i p h a t i c  

r a d i c a l   may  be  s t r a i g h t   cha in   or  b ranched ,   and  where in   o n e  
of  the  a l i p h a t i c   s u b s t i t u e n t s   c o n t a i n s   from  about  8  to  18 

carbon  atoms  and  one  c o n t a i n s   an  a n i o n i c   water  s o l u b i l i z i n g  

group,  e . g . ,   ca rboxy ,   s u l f o ,   s u l f a t o ,   phospha to ,   o r  

phosphono.  Examples  of  compounds  f a l l i n g   w i t h i n   t h i s  

d e f i n i t i o n   are  3 - ( N , N - d i m e t h y l - N - h e x a d e c y l a m m o n i o )  

p r o p a n e - l - s u l f o n a t e   a n d  

3 - ( N , N - d i m e t h y l - N - h e x a d e c y l a m m o n i o ) - 2 - h y d r o x y  

p r o p a n e - 1 - s u l f o n a t e .  



Amphoter ic   s y n t h e t i c   d e t e r g e n t s   can  be  b r o a d l y  

d e s c r i b e d   as  d e r i v a t i v e s   of  a l i p h a t i c   s econda ry   and  t e r t i a r y  

amines,   in  which  the  a l i p h a t i c   r a d i c a l   may  be  s t r a i g h t   c h a i n  

or  b ranched  and  where in   one  of  the  a l i p h a t i c   s u b s t i t u e n t s  

c o n t a i n s   from  about   8  to  18  ca rbon   atoms  and  one  c o n t a i n s   a n  

a n i o n i c   water   s o l u b i l i z i n g   group,   e . g . ,   c a rboxy ,   s u l f o ,  

s u l f a t o ,   p h o s p h a t o ,   or  phosphono.   Examples  of  compounds 

f a l l i n g   w i t h i n   t h i s   d e f i n i t i o n   a r e  

s o d i u m - 3 - d o d e c y l a m i n o p r o p i o n a t e   a n d  

s o d i u m - 3 - d o d e c y l a m i n o p r o p a n e   s u l f o n a t e .  
Other  s u i t a b l e   p r imary   s u r f a c t a n t s   h e r e i h   are  the  l o n g  

cha in   t e r t i a r y   amine  ox ides   of  g e n e r a l   f o r m u l a  

where in   R1  r e p r e s e n t s   a l k y l ,   a l k e n y l   or  monohydroxy  a l k y l  

r a d i c a l   of  from  8  to  18  carbon   atoms  o p t i o n a l l y   c o n t a i n i n g  

up  to  10  e t h y l e n e   oxide  m o i e t i e s   or  a  g l y c e r y l   moie ty ,   a n d  

R2  and R3  r e p r e s e n t s   a l k y l   of  from  1  to  3  carbon  a t o m s  

o p t i o n a l l y   s u b s t i t u t e d   wi th   a  hydroxy  group,   e . g . ,   m e t h y l ,  

e t h y l ,   p r o p y l ,   hydroxy  e t h y l ,   or  hydroxy  p ropy l   r a i d c a l s .  

Examples  i n c l u d e   d i m e t h y l d o d e c y l a m i n e   o x i d e ,  

o l e y l d i ( 2 - h y d r o x y e t h y l )   amine  ox ide ,   d i m e t h y l o c t y l a m i n e  

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

ox ide ,   3 , 6 , 9 - t r i o x a h e p t a d e c y l d i e t h y l a m i n e   o x i d e ,  

d i ( 2 - h y d r o x y e t h y l ) - t e t r a d e c y l a m i n e   o x i d e ,  

2 - d o d e c o x y e t h y l d i m e t h y l a m i n e   o x i d e ,  

3 - d o d e c o x y - 2 - h y d r o x y p r o p y l d i  ( 3 - h y d r o x y p r o p y l )  - a m i n e   o x i d e ,  

d i m e t h y l h e x a d e c y l a m i n e   ox ide .   The  amine  oxide   s u r f a c t a n t s  

are  g e n e r a l l y   r e f e r r e d   to  as  s e m i - p o l a r   a l t h o u g h   in  acid  t o  

n e u t r a l   media  they  behave  ak in   to  c a t i o n i c   s u r f a c t a n t s .  

The  a u x i l i a r y   s u r f a c t a n t   component   of  the  i n v e n t i o n   i s  

a  C6-C13  a l i p h a t i c   a l c o h o l   e t h o x y l a t e   g e n e r a l l y  

c o n t a i n i n g   an  ave rage   (Eav)  of  from  about   1.5  to  a b o u t  

25,  p r e f e r a b l y   from  about   2  to  15  and  more  p r e f e r a b l y   f r o m  

about   6  to  about   10  moles  of  e t h y l e n e   oxide   per  mole  o f  

a l c o h o l .   The  a u x i l i a r y   s u r f a c t a n t   p r e f e r a b l y   c o n t a i n s   n o t  

more  than   about   1%  by  weight   of  u n e t h o x y l a t e d   a l c o h o l   when 

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   an  ave rage   of  l e s s   than  9 

moles  of  e t h y l e n e   oxide   and  not  more  than   about   2%  by  w e i g h t  



of  u n e t h o x y l a t e d   a l c o h o l   when  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   an  average   of  9  or  more  moles  of  e t h y l e n e   oxide  p e r  

mole  of.  a l c o h o l .   Such  s u r f a c t a n t s   are  p r e f e r r e d   from  t h e  

v i ewpo in t   of  low  t e m p e r a t u r e   s t a b i l i t y ,   the  u n e t h o x y l a t e d  

c o n t e n t   p r e f e r a b l y   being  l e s s   than  about  0.7%,  and  more 

p r e f e r a b l y   l e s s   than  about   0.5%.  The  u n e t h o x y l a t e d   m a t e r i a l  

can  be  removed  by  vacuum  d i s t i l l a t i o n .  

The  s t a r t i n g   a l c o h o l   may  be  a  pr imary  or  s e c o n d a r y  

a l c o h o l   but  is  p r e f e r a b l y   a  pr imary  a l coho l   which  may  b e  

d e r i v e d   from  n a t u r a l   or  s y n t h e t i c   sou rces .   Thus  n a t u r a l  

f a t s   or  o i l s ,   or  p r o d u c t s   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   or  OXD  s y n t h e s i s   may  a l l   be  used  as  the  source   o f  
the  hydrocarbon   cha in ,   the  s t r u c t u r e   of  which  may  be  l i n e a r  

or  branched  in  t y p e .  

The  p r e f e r r e d   a l c o h o l   cha in   l eng th   range  is  f r o m  

C9-C11  as  i t   has  been  found  t h a t   sudsing  pe r formance   i s  

optimum  for   e t h o x y l a t e s   made  from  such  a l c o h o l s .  I t   is  a l s o  

d e s i r a b l e   for  pe r fo rmance   r ea sons   t h a t   t h e  

h y d r o p h i l i c - l i p o p h i l i c   ba l ance   (HLB)  of  the  e t h o x y l a t e d  

a l c o h o l   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  to  1 5 . 0 .  

The  c o m p o s i t i o n s   of  the  i n v e n t i o n   a d d i t i o n a l l y   c o n t a i n  

from  about  0.1%  to  about   6%,  p r e f e r a b l y   from  about  0.5%  t o  

about  4%,  more  p r e f e r a b l y   from  about  1%  to  about  3%  o f  

g l y c e r i n e .   The  g l y c e r i n e   is  v a l u a b l e   h e r e i n   for  i m p r o v i n g  

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

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

n o n i o n i c   s u r f a c t a n t   and  g l y c e r i n e   i s   f o u n d   to   b e  

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

s t a b i l i t y ,   p o u r a b i l i t y   and   s o l u b i l i t y   in  a q u e o u s   l i q u o r s  

as  w e l l   as  good   t h i c k e n i n g   and  v i s c o s i t y   c o n t r o l   u n d e r  

d i l u t i o n   c o n d i t i o n s .  



In  g e n e r a l ,   the  c o m p o s i t i o n s   of  the  i n v e n t i o n   c o n t a i n   a  

s t r o n g   a c i d - d e r i v e d   e l e c t r o l y t e   l e v e l   of  l e s s   than  a b o u t  

0.5%,  p r e f e r a b l y   l e s s   than  about   0.1%  for  optimum  p r o d u c t  

s t a b i l i t y .  

In  g e n e r a l ,   the  c o m p o s i t i o n s   h e r e i n   have  a  v i s c o s i t y  

(neat)   a t   24°C  in  the  range  from  about   1,000  to  a b o u t  

20,000  cps ,   p r e f e r a b l y   from  about   2,000  to  about   15,000  c p s ,  

more  p r e f e r a b l y   from  about   4,000  to  about   12,000  c p s ,  
v i s c o s i t y   being  measured  in  a  B r o o k f i e l d   LVT  v i s c o m e t e r  

us ing   s p i n d l e   number  4  at  speed  3 .  

A l though   the  a d d i t i o n   of  f a t t y   acid   a l k a n o l a m i d e s   ( e . g .  

C10-C16  mono-  and  di-C2-C3  a l k a n o l a m i d e s )   in  h i g h e r  

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

p h y s i c a l   c h a r a c t e r i s t i c s ,   n e v e r t h e l e s s   such  m a t e r i a l s   can  b e  

added  fo r   a d d i t i o n a l   s u d s - b o o s t i n g   e f f e c t   and  t h i c k e n i n g  

e f f e c t   p r o v i d e d   the  amide  is  m a i n t a i n e d   at   low  c o n c e n t r a t i o n  

in  p r o d u c t ,   p r e f e r a b l y   no  more  than  about   4%  by  w e i g h t ,  

m o r e   p r e f e r a b l y   l e s s   t h a n   a b o u t   3%  by  w e i g h t .  

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

w i l l   be  in  c o n t a c t   with  the  sk in   of  the  u s e r s ,   i t   i s  

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

p r o v i d e   a  pH  in  use  w i t h i n   the  range  of  from  about   4  t o  

abou t   10,  depending  upon  the  p a r t i c u l a r   s u r f a c t a n t   o r  

m a t e r i a l s   employed.  E s p e c i a l l y   p r e f e r r e d   is  a  pH  in  t h e  

range  of  5  to  7.  Any  of  a  l a r g e   number  of  known  s u b s t a n c e s  

can  be  used  to  a d j u s t   the  pH  of  the  l i q u i d   c l e a n s i n g  

p r o d u c t ,   e . g . ,   sodium  h y d r o x i d e ,   c i t r i c   a c i d ,   g e n e r a l l y   a t   a  
l e v e l   of  up  to  about   0.5%  of  the  p r o d u c t   c o m p o s i t i o n .  



Perfumes  may  be  used  in  f o r m u l a t i n g   the  l i q u i d  

c l e a n s i n g   p r o d u c t s ,   g e n e r a l l y   at  a  l e v e l   of  about  0.1%  t o  

about   5%  of  the  p roduc t   c o m p o s i t i o n .   C o l o r a n t s   may  a l so   be  

used  in  the  l i q u i d   c l e a n s i n g   p r o d u c t s .   O p a c i f i e r s ,   e . g . ,  
e t h y l e n e   g l y c o l   d i s t e a r a t e ,   p o l y s t y r e n e   l a t e x ,   g e n e r a l l y   a t  

a  l e v e l   of  about  0.2%  to  about   2.0%  of  the  p r o d u c t  
c o m p o s i t i o n ,   may  be  used  in  the  l i q u i d   c l e a n s i n g   p r o d u c t s   t o  

p rov ide   them  with  an  opaque  or  p e a r l e s c e n t   a p p e a r a n c e . -  
P r e s e r v a t i v e s ,   e . g . ,   EDTA,  methyl  paraben ,   p ropy l   p a r a b e n ,  

Germal l   115,  Kathon,  g e n e r a l l y   at  a  l eve l   of  l e s s   than  1%, 

may  be  i n c o r p o r a t e d   in  the  l i q u i d   c l e a n s i n g   p r o d u c t s   t o  

p r e v e n t   m i c r o b i o l o g i c a l   growth  in  the  p r o d u c t s .  

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

c o n t a i n   at  l e a s t   about  42%  water ,   p r e f e r a b l y   from  about   60% 

to  about   90%  w a t e r .  

The  i n v e n t i o n   is  i l l u s t r a t e d   in  the  f o l l o w i n g  

n o n - l i m 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   a r e  

by  weight   un l e s s   o t h e r w i s e   s p e c i f i e d :  





Hot  P r e m i x  

A.  po r t ion   of  the  a lky l   s u l p h a t e   ( s u p p l i e d   as  a  28% 

aqueous  s o l u t i o n )   is  hea ted   in  a  premix  tank  to  about  60°C 

and  the  f a t t y   a l c o h o l   e t h o x y l a t e   and  g l y c e r i n e   are  added  

t h e r e t o   with  a g i t a t i o n   and  h e a t i n g   to  ma in t a in   a  t e m p e r a t u r e  

of  about  60°C.  The  p r e s e r v a t i v e   is  then  added  and  t h e  

premix  is  hea t ed   to  about  65°C  at  which  t e m p e r a t u r e   c o c o n u t  

monoe thano lamide ,   i f   p r e s e n t ,   is  a d d e d .  

E t h y l e n e g l y c o l d i s t e a r a t e   is  added  a f t e r   f u r t h e r   h e a t i n g   to  a  

t e m p e r a t u r e   of  about  65°C  to  70°C. 

Main  Mix 

The  a l k y l   e t h e r   s u l p h a t e   ( s u p p l i e d   as  a  28%  a c t i v e )   and  

the  r emain ing   a l k y l   s u l p h a t e   are  added  to  a  main  mix  t a n k  

t o g e t h e r   with  a  water   s l u r r y   of  the  guar  m a t e r i a l .   F i n a l l y  

the  c i t r i c   a c i d ,   and  magnesium  c h l o r i d e ,   if   p r e s e n t ,   a r e  

a d d e d .  

The  premix  is  then  added  with  a g i t a t i o n   at  a  

t e m p e r a t u r e   of  about   70°C  to  the  main  mix,  the  combined  

mix ture   is  r a p i d l y   cooled  in  a  heat   exchanger   and  dyes  a n d  

perfume  are  added  to  form  the  f i n i s h e d   p r o d u c t .  

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

t h i c k e n i n g   and  sk in   f ee l   p r o p e r t i e s   t o g e t h e r   with  e x c e l l e n t  

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

t e m p e r a t u r e s   as  w e l l   as  good   t h i c k e n i n g   and  v i s c o s i t y  
c o n t r o l   when  d i l u t e d   w i t h   w a t e r   u n d e r   t y p i c a l   s h o w e r  
foam  u s a g e   c o n d i t i o n s .  

The  a b o v e   E x a m p l e s   a r e   r e p e a t e d   b u t   t h e   p o l y m e r   i s  
a d d e d   as  t h e   f i n a l   c o m p o n e n t   in   t h e   h o t   p r e m i x   r a t h e r  

t h a n   t h e   m a i n   mix  and  t h e   p r e m i x   i s   a g i t a t e d   f o r   a t  
l e a s t   15  m i n u t e s   p r i o r   to   a d d i t i o n   to   t h e   m a i n   m i x .  
The  r e s u l t i n g   p r o d u c t s   r e t a i n   t h e   a d v a n t a g e s   d e s c r i b e d  
a b o v e   b u t   h a v e   a  h i g h e r   v i s c o s i t y   a t   a m b i e n t   t e m p e r a t u r e s .  



1.  An  aqueous ,   l i q u i d   c l e a n s i n g   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  from  about   8%  to  about   50%  of  p r i m a r y   s u r f a c t a n t  
s e l e c t e d   f r o m   a n i o n i c ,   c a t i o n i c ,   z w i t t e r i o n i c ,  

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

t h e r e o f ,  

(b)  from  about   0.1%  to  about   6%  of  a u x i l i a r y   s u r f a c t a n t  

s e l e c t e d   from  e t h o x y l a t e d   a l i p h a t i c   a l c o h o l s   having  a n  

a v e r a g e   a l k y l   cha in   l e n g t h   of  from  6  to  13  carbon   a t oms ,  

(c)  from  about   0.1%  to  about   2%  of  a  w a t e r - s o l u b l e  

p o l y m e r i c   t h i c k e n i n g   a g e n t .  

(d)  from  about   0.1%  to  about   6%  of  g l y c e r i n e .  

2.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  1  where in   t h e  

t h i c k e n i n g   agen t   is  a  non ion ic   po lymer   s e l e c t e d   from  g u a r  

gum,  h y d r o x y p r o p y l   guar   gum,  methyl   c e l l u l o s e ,   m e t h y l  

h y d r o x y p r o p y l   c e l l u l o s e ,   h y d r o x y p r c p y l   c e l l u l o s e ,   l o c u s t  

bean  gum,  s t a r c h ,   s t a r c h   amylose,   h y d r o x y e t h y l a m y l o s e   a n d  

p o l y o x y e t h y l e n e .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  1  or  2  where in   t h e  

t h i c k e n i n g   agen t   is  guar   gum  or  h y d r o x y p r o p y l   guar  gum. 

4.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  Claims  1  to  3  w h e r e i n  

the  t h i c k e n i n g   agen t   is  h y d r o x y p r c p y l   guar   gum  hav ing   a  

d e g r e e   of  s u b s t i t u t i o n   of  from  about   0.3  to  about   1 . 2 ,  

p r e f e r a b l y   about   0 . 6 .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  Claims  1  to  4-  w h e r e i n  

the  p r i m a r y   s u r f a c t a n t   is  an  a n i o n i c   s u r f a c t a n t   s e l e c t e d  

from  a l k a l i   me ta l ,   a l k a l i n e   e a r t h   me ta l ,   ammonium  a n d  

a lkanolammonium  s a l t s   of  C10-C16  a l k y l   s u l p h a t e s ,  

C10-16  a l k y l   e thoxy   s u l p h a t e s   c o n t a i n i n g   up  to  about   6 

molar   p r o p o r t i o n s   of  e t h y l e n e   o x i d e ,   C10-16  a l k y l   b e n z e n e  

s u l p h o n a t e s   and  m i x t u r e s   t h e r e o f .  



6.  A  c o m p o s i t i o n   a cco rd ing   to  any  of  Claims  1  to  5  w h e r e i n  

the  a l i p h a t i c   a l coho l   has  an  average   a l ky l   cha in   l eng th   o f  

from  about  9  to  about  11  carbon  a t o m s .  

7.  A  compos i t i on   acco rd ing   to  any  of  Claims  1  to  6  w h e r e i n  

the  a l i p h a t i c   a l coho l   c o n t a i n s   an  average   ( E  )   of  f rom 

about  2  to  about  15,  p r e f e r a b l y   from  about  6  to  a b o u t  1 0  

moles  of  e t hy l ene   oxide  per  mole  of  a l c o h o l .  

8.  A  compos i t i on   acco rd ing   to  Claim  7  wherein   t h e  

a u x i l i a r y   s u r f a c t a n t   c o n t a i n s   l e s s   than  about  1%  o f  

u n e t h o x y l a t e d   a l i p h a t i c   a l coho l   when  E av  is  l e s s   than  9 

and  l e s s   than  about  2%  of  u n e t h o x y l a t e d   a l c o h o l   when  E av 
is  equal   to  or  g r e a t e r   than  9 .  

9.  A  c o m p o s i t i o n   a cco rd ing   to  any  of  Claims  1  to  8  

c o m p r i s i n g   from  about  10%  to  about   30%  of  p r i m a r y  

s u r f a c t a n t ,   from  about  0.5%  to  about  4%  of  a u x i l i a r y  

s u r f a c t a n t ,   and  from  about  0.3%  to  about  0.7%  of  guar  gum  o r  

hyd roxyp ropy l   guar  gum. 

10.  A  compos i t i on   acco rd ing   to  any  of  Claims  1  to  9 

c o m p r i s i n g   from  about  0.5%  to  about  4%,  p r e f e r a b l y   f rom 

about   1%  to  about  3%  g l y c e r i n e .  

11.  A  c o m p o s i t i o n   a cco rd ing   to  any  of  Claims  1  to  10 

a d d i t i o n a l l y   c o n t a i n i n g   from  about  0.5%  to  about  4%  o f  

C10-C16  mono-  or  di-C2-C3  a l k a n o l a m i d e .  

12.  A  compos i t ion   accord ing   to  Claim  1  whrein  the  t h i c k e n i n g  

agent   is  a  c a t i o n i c   polymer  s e l e c t e d   from  the  group  c o n s i s t i n g  

of  hydroxypropy l t r ime thy lammonium  guar  gums,  q u a t e r n i z e d  

c e l l u l o s e   e t h e r s ,   homopolymers  of  d imethyl   d i a l l y l   ammonium 

c h l o r i d e ,   co-polymers   of  d imethyl   d i a l l y l   ammonium  c h l o r i d e   and 

a c r y l a m i d e ,   q u a t e r n i z e d   v inyl   p y r r o l i d o n e   a c r y l a t e   o r  

m e t h a c r y l a t e   copolymers  of  amino  a l c o h o l ,   and  p o l y a l k y l e n e  

imines ,   in  p a r t i c u l a r   the  p o l y e t h y l e n e   imines  and  the  e t h o x y  
p o l y a l k y l e n e   i m i n e s .  
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