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(§5)  Laundry  detergent  compositions. 

  Laundry  detergent  compositions  containing  polyamine  clay 
soil  removal/anti-redeposition  agents  are  disclosed.  The 
amounts  of  polyamine are  such  that  the  desired  clay  soil  removal 
anti-redeposition  benefit  is  obtained  without  negatively  affecting 
overall  cleaning  performance,  even  when  used  under  stressed 
conditions. 



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

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  c l e a n i n g   c o m p o s i t i o n s  

which  c o n t a i n   low  l e v e l s   of  c e r t a i n   a l k o x y l a t e d  

po lyamines .   O p t i o n a l l y ,   the  c o m p o s i t i o n s   f u r t h e r   c o n t a i n  

C12-C18  f a t t y   ac ids ;   a l k y l -   or  a l k e n y l -   c a r b o x y l a t e  

m a t e r i a l s ,   e s p e c i a l l y   a l k y l -   or  a l k e n y l -   s u c c i n a t e s ;  

c i t r i c   acid   or  c i t r a t e ;   p o l y e s t e r   s o i l   r e l e a s e   a g e n t s ;   o r  

m i x t u r e s   of  these   o p t i o n a l   i n g r e d i e n t s .  

Backg round  

EP-PA  0  112  593,  p u b l i s h e d   Ju ly   4 ,1984,   d e s c r i b e s  

a l k o x y l a t e d   amines  having  c l a y - s o i l  

r e m o v a l / a n t i - r e d e p o s i t i o n   p r o p e r t i e s   when  used  i n  

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



EP-PA  0  137  615,  p u b l i s h e d   Apr i l   17,1985  d e s c r i b e s  

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

a l k o x y l a t e d   po lyamines .   I t   has  now  been  d i s c o v e r e d   t h a t ,  

when  used  at   the  l e v e l s   e x e m p l i f i e d   in  the  p a t e n t  

l i t e r a t u r e ,   the  a l k o x y l a t e d   amines  may  n e g a t i v e l y   a f f e c t  

o v e r a l l   c l e a n i n g   p e r f o r m a n c e .  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   c l e a n i n g   compos i t i ons   which  c o n t a i n   a l k o x y l a t e d  

po lyamine   c l a y   s o i l   r e m o v a l / a n t i - r e d e p o s i t i o n   agen t s   a t  

l e v e l s   high  enough  to  p rov ide   the  d e s i r e d   b e n e f i t ,   w h i l e  

not  having   or  s i g n i f i c a n t   n e g a t i v e   e f f e c t   on  o t h e r  

p e r f o r m a n c e   p a r a m e t e r s .  

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

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

d e s i g n e d   e s p e c i a l l y   for  l a u n d e r i n g   f a b r i c s .   S a i d  

c o m p o s i t i o n s   may  be  fo rmula t ed   in  l i q u i d ,   s o l i d ,   o r  

g r a n u l a r   form;  the  l i q u i d   form  is  p r e f e r r e d   and  s u c h  

l i q u i d - f o r m   c o m p o s i t i o n s   are  h e r e i n a f t e r   r e f e r r e d   to  a s  

" h e a v y - d u t y   l i q u i d s "   or  "HDL's"  s ince   they  are  d e s i g n e d   t o  

remove  even  the  " h e a v i e s t "   s o i l   loads   from  f a b r i c s   when 

used  in  a  c o n v e n t i o n a l   l a u n d e r i n g   o p e r a t i o n .  

S p e c i f i c a l l y ,   t h i s   i n v e n t i o n   r e l a t e s   to  l aundry   d e t e r g e n t  

c o m p o s i t i o n s   compr i s ing   c o n v e n t i o n a l   d e t e r s i v e   s u r f a c t a n t s  

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

c h a r a c t e r i z e d   in  t h a t   they  c o n t a i n   from  0.1%  to  0.9  %, 

p r e f e r a b l y   from  0.3  %  to  0.7  %,  of  an  a l k o x y l a t e d  

po lyamine   of  the   f o r m u l a :  



wherein  R  is  h y d r o c a r b y l   having  from  2  to  6  carbon  a t o m s ,  
R'  is  C1  to  C20  hyd roba rbon ,   a lkoxy  is  s e l e c t e d   f r o m  

e thoxy,   propoxy,   butoxy,   or  m i x t u r e s   t h e r e o f ,   wherein  y  i s  

2-30,  n  is  an  i n t e g e r   of  at  l e a s t   2,  and  X@ is  an  a n i o n .  

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

The  p r e s e n t   i n v e n t i o n   is  based  on  the  d i s c o v e r y   t h a t  

a r t - d i s c l o s e d   a l k o x y l a t e d   amine  compounds,  when  used  i n  

d e t e r g e n t   c o m p o s i t i o n s   at   l e v e l s   e x e m p l i f i e d   in  the  a r t ,  
tend  to  n e g a t i v e l y   a f f e c t   the  o v e r a l l   c l e a n i n g   p e r f o r m a n c e  

of  such  c o m p o s i t i o n s .   The  n e g a t i v e   e f f e c t s   tend  to  o c c u r  

when  the  d e t e r g e n t   c o m p o s i t i o n s   are  used  under  " s t r e s s "  

c o n d i t i o n s ,   e .g .   high  water  ha rdnes s   (more  than  20  gpg,  o r  

more  than  about   3.4  mnol  Ca  per  l i t e r ) ,   and/or   high  f a b r i c  

s o f t e n e r   load  of  the  f a b r i c ,   and /or   low  c lay   s o i l   l o a d .  

I t   has  now  been  d i s c o v e r e d   t h a t   d e t e r g e n t   c o m p o s i t i o n s   c a n  

be  f o rmu la t ed   which  c o n t a i n   the  a lkoxy  polyamine  compounds 

at  r e l a t i v e l y   low  l e v e l s ,   whereby  the  in tended   p e r f o r m a n c e  

b e n e f i t   is  o b t a i n e d   w i t h o u t   caus ing   u n d e s i r a b l e   s i d e  

e f f e c t s ,   even  under  " s t r e s s "   c o n d i t i o n s .  

The  d e t e r g e n t   c o m p o s i t i o n s   are  d e s c r i b e d   in  more  d e t a i l  

h e r e i n a f t e r .   All  p e r c e n t a g e s   and  r a t i o s   mentioned  in  t h i s  

s p e c i f i c a t i o n   are  by  we igh t ,   u n l e s s   o t h e r w i s e   s p e c i f i e d .  



P o l y a m i n e s  

A l k o x y l a t e d   polyamines   s u i t a b l e   as  c l a y - s o i l  

r e m o v a l / a n t i - r e d e p o s i t i o n   a g e n t s ,   as  wel l   as  t h e i r  

p r e p a r a t i o n ,   are  d i s c l o s e d   in  EP-PA  0  112  593,  t h e  

d i s c l o s u r e s   of  which  are  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

I t   is  to  be  unders tood   t h a t   the  term  "polyamines"   as  u s e d  

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

both  in  t h e i r   amine  form  and  in  t h e i r   q u a t e r n a r i z e d   fo rm.  

Such  m a t e r i a l s   can  c o n v e n i e n t l y   be  r e p r e s e n t e d   a s  
m o l e c u l e s   of  the  e m p i r i c a l   s t r u c t u r e s   with  r e p e a t i n g   u n i t s :  

a n d  

Wherein  R  is  a  h y d r o c a r b y l   g roup,   u s u a l l y   of  2-6  c a r b o n  
a t o m s ;  R 1   m a y  b e  a   Cl-C20  hyd roca rbon ;   the  a l k o x y  

groups  are   e thoxy,   propoxy,   and  the  l i k e ,   and  y  is  2 - 3 0 ,  

most  p r e f e r a b l y   10-20;  n  is  an  i n t e g e r   of  at   l e a s t   2 ,  

p r e f e r a b l y   from  2-20,  most  p r e f e r a b l y   3-5;  and  X  is  a n  
anion  such  as  h a l i d e   or  m e t h y l s u l f a t e ,   r e s u l t i n g   from  t h e  

q u a t e r n i z a t i o n   r e a c t i o n .  

The  most  h igh ly   p r e f e r r e d   po lyamines   for  use  h e r e i n   a r e  

the  s o - c a l l e d   e t h o x y l a t e d   p o l y e t h y l e n e   imines ,   i . e . ,   t h e  

p o l y m e r i z e d   r e a c t i o n   p roduc t   of  e t h y l e n e   oxide  w i t h  

e t h y l e n e - i m i n e ,   having  the  g e n e r a l   f o r m u l a :  



where in   n  is  an  i n t e g e r   of  3  to  5  and  y  is  an  i n t e g e r   o f  

10  to  20 .  

S u r f a c t a n t s  -   In  a d d i t i o n   to  the  po lyamine ,   t h e  

c o m p o s i t i o n s   he re in   c o n t a i n   o r g a n i c   s u r f a c e - a c t i v e   a g e n t s  

( " s u r f a c t a n t s " )   to  p rov ide   the  usua l   c l e a n i n g   b e n e f i t s  

a s s o c i a t e d   with  the  use  of  such  m a t e r i a l s .  

W a t e r - s o l u b l e   d e t e r s i v e   s u r f a c t a n t s   u s e f u l   h e r e i n   i n c l u d e  

wel l -known  s y n t h e t i c   a n i o n i c ,   n o n i o n i c ,   a n p h o t e r i c   a n d  

z w i t t e r i o n i c   s u r f a c t a n t s .   Typ ica l   of  t hese   are  the  a l k y l  
benzene  s u l f o n a t e s ,   a l k y l -   and  a l k y l e t h e r -   s u l f a t e s ,  

p a r a f f i n   s u l f o n a t e s ,   o l e f i n   s u l f o n a t e s ,   a l k o x y l a t e d  

( e s p e c i a l l y   e t h o x y l a t e d )   a l c o h o l s   and  a l k y l   p h e n o l s ,   amine  

o x i d e s ,   a l p h a - s u l f o n a t e s   of  f a t t y   a c id s   and  of  f a t t y   a c i d  

e s t e r s ,   and  the  l i k e ,   which  are  wel l -known  from  t h e  

d e t e r g e n c y   a r t .   In  g e n e r a l ,   such  d e t e r s i v e   s u r f a c t a n t s  

c o n t a i n   an  a lky l   group  in  the  C9-C18  range;   t h e  

a n i o n i c   d e t e r s i v e   s u r f a c t a n t s   are  most  commonly  used  i n  

the  form  of  t h e i r   sodium,  p o t a s s i u m   or  t r i e t h a n o l a m m o n i u m  

s a l t s ;   the  n o n i o n i c s   g e n e r a l l y   c o n t a i n   from  about  5  t o  

about   17  e t h y l e n e   oxide  g roups .   U.S.  P a t e n t   4 . 1 1 1 . 8 5 5  

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

s u r f a c t a n t s .   C11-C16  a l k y l   benzene  s u l f o n a t e s ,  

C12-C18  p a r a f f i n - s u l f o n a t e s   and  a l k y l   s u l f a t e s ,   and  

the  e t h o x y l a t e d   a l c o h o l s   and  a l k y l   pheno l s   are  e s p e c i a l l y  

p r e f e r r e d   in  the  c o m p o s i t i o n s   of  the  p r e s e n t   t y p e .  



The  s u r f a c t a n t   component  can  compr ise   as  l i t t l e   as  1  %  o f  

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

w i l l   c o n t a i n   1  %  to  40  %,  p r e f e r a b l y   5  %  to  30  %,  o f  

s u r f a c t a n t .   Mixtures   of  the  e t h o x y l a t e d   n o n i o n i c s   w i t h  

a n i o n i c s   such  as  the  a l ky l   benzene  s u l f o n a t e s ,   a l k y l  

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

t h r o u g h - t h e - w a s h   c l e a n s i n g   of  a  broad  spectrum  of  s o i l s  

and  s t a i n s   from  f a b r i c s .  

F a t t y   Acid /Soap   I n g r e d i e n t  -   F a t t y   ac ids   ( g e n e r a l l y  

C12-C18  cha in   l e n g t h )  a n d   t h e i r   w a t e r - s o l u b l e   s a l t s  

( i . e . ,   common  " soaps" ,   e s p e c i a l l y   a l k a l i   metal   soaps)  c a n  

be  used  in  the  p r e s e n t   c o m p o s i t i o n s   not  only  for  t h e i r  

d e t e r s i v e   s u r f a c t a n t   p r o p e r t i e s ,   but  a l so   to  p rov ide   a n  

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

a b i l i t y   to  i n t e r a c t   with  water   ha rdness   c a t i o n s .   F o r  

t h e s e   r e a s o n s ,   the  f a t t y   a c id s   are  h igh ly   d e s i r a b l e  

components   of  the  c o m p o s i t i o n s   h e r e i n .   They  are  t y p i c a l l y  

used  at   5-30  %  by  weight   of  the  c o m p o s i t i o n .  

O p t i o n a l   I n g r e d i e n t s  -   The  c o m p o s i t i o n s   h e r e i n   can  c o n t a i n  

o t h e r   i n g r e d i e n t s   which  a id   in  t h e i r   c l e a n i n g  

p e r f o r m a n c e .   For  example,   i t   is  h igh ly   p r e f e r r e d   t h a t  

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   a  d e t e r g e n t   b u i l d e r   a n d / o r  

me ta l   ion  s e q u e s t r a n t .   Compounds  c l a s s i f i a b l e   a n d  

wel l -known  in  the  a r t   as  d e t e r g e n t   b u i l d e r s   i nc lude   t h e  

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

s o l u b l e   p h o s p h a t e s   such  as  t r i - p o l y p h o s p h a t e   and  s o d i u m  

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

t h e r e o f .   Metal  ion  s e q u e s t r a n t s   i nc lude   a l l   of  the  a b o v e ,  

p lus   m a t e r i a l s   l i ke   e t h y l e n e d i a m i n e t e t r a a c e t a t e ,   the  amino  

p o l y p h o s p h o n a t e s   and  p h o s p h a t e s   (DEQUEST)  and  a  w i d e  

v a r i e t y   of  o ther   p o l y - f u n c t i o n a l   o r g a n i c   ac ids   and  s a l t s  

too  numerous  to  mention  in  d e t a i l   here .   See  U.S.  P a t e n t  



3.579 .454   for  t y p i c a l   examples  of  the  use  of  s u c h  

m a t e r i a l s   in  va r ious   c l e a n i n g   c o m p o s i t i o n s .   In  g e n e r a l ,  

the  b u i l d e r / s e q u e s t r a n t   w i l l   compr ise   about  0.5  %  to  15  % 

of  the  compos i t i on .   C i t r a t e   is  one  of  the  most  p r e f e r r e d  

b u i l d e r s   s ince   i t   is  r e a d i l y   s o l u b l e   in  the  aqueous  p h a s e  

of  heavy -du ty   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 .  

Other  examples  of  s u i t a b l e   b u i l d e r s   are  those   of  t h e  

g e n e r a l   formula  R-CH(COOH)CH2(COOH)  i . e .   d e r i v a t i v e s   o f  

s u c c i n i c   ac id ,   wherein  R  is  C10-C20  a l ky l   or  a l k e n y l ,  

p r e f e r a b l y   C12-C16'  or  where in   R  may  be  s u b s t i t u t e d  

with  hyd roxy l ,   s u l f o ,   s u l foxy   or  su l fone   s u b s t i t u e n t s .  

The  s u c c i n a t e   b u i l d e r s   are  p r e f e r a b l y   used  in  the  form  o f  

t h e i r   w a t e r - s o l u b l e   s a l t s ,   i n c l u d i n g   the  s o d i u m ,  

p o t a s s i u m ,   ammonium  and  alkanolammonium  s a l t s .  

S p e c i f i c   examples  of  s u c c i n a t e   b u i l d e r s   i nc lude :   l a u r y l  

s u c c i n a t e ,   m y r i s t y l   s u c c i n a t e ,   p a l m i t y l   s u c c i n a t e ,  

2 -dodeceny l   s u c c i n a t e   ( p r e f e r r e d ) ,   2 - p e n t a d e c e n y l  

s u c c i n a t e ,   and  the  l i k e .  

The  c o m p o s i t i o n s   he r e in   a l so   p r e f e r a b l y   c o n t a i n   enzymes  t o  

enhance  t h e i r   t h r o u g h - t h e - w a s h   c l e a n i n g   per formance   on  a  

v a r i e t y   of  s o i l s   and  s t a i n s .   Amylase  and  p r o t e a s e   enzymes  
s u i t a b l e   for  use  in  d e t e r g e n t s   are  well-known  in  the  a r t  

and  in  commerc ia l ly   a v a i l a b l e   l i q u i d   and  g r a n u l a r  

d e t e r g e n t s .   Commercial  d e t e r s i v e   enzymes  ( p r e f e r a b l y   a  

mix tu re   of  amylase  and  p r o t e a s e )   are  t y p i c a l l y   used  a t  

l e v e l s   of  0.001%  to  2%,  and  h i g h e r ,   in  the  p r e s e n t  

c o m p o s i t i o n s .   I n g r e d i e n t s   such  as  p r o p a n e  
d io l   and /or   fo rmate ,   ca lc ium  and  bo r i c   ac id ,   can  be  a d d e d  

to  he lp   s t a b i l i z e   the  enzymes  in  well-known  f a s h i o n ,  

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



The  c o m p o s i t i o n s   h e r e i n   a l so   p r e f e r a b l y   c o n t a i n   s o i l  

r e l e a s e   polymers  having  the  g e n e r i c   f o r m u l a  :  

in  which  X  can  be  any  s u i t a b l e   capping   group,   with  each  X 

being  s e l e c t e d   from  the  group  c o n s i s t i n g   of  H,  and  a l k y l  

or  acy l   groups  c o n t a i n i n g   from  1  to  about   4  carbon  a t o m s ,  

in  p a r t i c u l a r   methyl .   n  is  s e l e c t e d   for  water  s o l u b i l i t y  

and  g e n e r a l l y   is  from  about   6  to  about   120,  p r e f e r a b l y  

from  about   10  to  about   50.  u  is  c r i t i c a l   to  f o r m u l a t i o n  

in  a  l i q u i d   d e t e r g e n t   having  a  r e l a t i v e l y   high  i o n i c  

s t r e n g t h .   There  shou ld   be  l i t t l e   m a t e r i a l ,   p r e f e r a b l y ,   l e s s  

than  5%,  having  u  g r e a t e r   than  5.  Fu r the rmore ,   the  w e i g h t  

ave rage   va lue   of  u  p r e f e r a b l y   is  in  the  range  of  from  1  to  2 .  

The  R1  m o i e t i e s   are  e s s e n t i a l l y   1 , 4 - p h e n y l e n e   m o i e t i e s .  

As  used  h e r e i n ,   the  term  " the   R   m o i e t i e s   a r e  

e s s e n t i a l l y   1 , 4 - p h e n y l e n e   m o i e t i e s "   r e f e r s   to  compounds 

where  the  R   m o i e t i e s   c o n s i s t   e n t i r e l y   of  1 , 4 - p h e n y l e n e  

m o i e t i e s ,   or  are  p a r t i a l l y   s u b s t i t u t e d   with  o the r   a r y l e n e  

or  a l k a r y l e n e   m o i e t i e s ,   a l k y l e n e   m o i e t i e s ,   a l k e n y l e n e  

m o i e t i e s ,   or  m ix tu r e s   t h e r e o f .   Arylene   and  a l k a r y l e n e  

m o i e t i e s   which  can  be  p a r t i a l l y   s u b s t i t u t e d   f o r  

1 , 4 - p h e n y l e n e   i nc lude   1 , 3 - p h e n y l e n e ,   1 , 2 - p h e n y l e n e ,  

1 , 8 - n a p h t y l e n e ,   1 , 4 - n a p h t y l e n e ,   2 , 2 - b i p h e n y l e n e ,  

4 , 4 - b i p h e n y l e n e   and  m i x t u r e s   t h e r e o f .   A lky lene   a n d  

a l k e n y l e n e   m o i e t i e s   which  can  be  p a r t i a l l y   s u b s t i t u t e d  

i n c l u d e   e t h y l e n e ,   1 , 2  p r o p y l e n e ,   1 , 4 - b u t y l e n e ,  

1 , 5 - p e n t y l e n e ,   1 , 6 - h e x a m e t h y l e n e ,   1 , 7 - h e p t a m e t h y l e n e ,  

1 , 8 - o c t a m e t h y l e n e ,   1 , 4 - c y c l o h e x y l e n e ,   and  m i x t u r e s   t h e r e o f .  



For  the  R   m o i e t i e s ,   the  degree  of  p a r t i a l   s u b s t i t u t i o n  

with  m o i e t i e s   o ther   than  1 , 4 - p h e n y l e n e   should  be  such  t h a t  

the  s o i l   r e l e a s e   p r o p e r t i e s   of  the  compound  are  n o t  

a d v e r s e l y   a f f e c t e d   to  any  g r e a t   e x t e n t .   G e n e r a l l y ,   t h e  

degree   of  p a r t i a l   s u b s t i t u t i o n   which  can  be  t o l e r a t e d   w i l l  

depend  upon  the  backbone  l eng th   of  the  compound,  i . e . ,  

longer   backbones  can  have  g r e a t e r   p a r t i a l   s u b s t i t u t i o n   f o r  

1 , 4 - p h e n y l e n e   m o i e t i e s .   Usua l ly ,   compounds  where  the  R  

comprise   from  about   50  to  100  %  1 , 4 - p h e n y l e n e   m o i e t i e s  

(from  0  to  about  50  %  m o i e t i e s   o ther   than  1 , 4 - p h e n y l e n e )  

have  adequate   s o i l   r e l e a s e   a c t i v i t y .   For  e x a m p l e ,  

p o l y e s t e r s   made  a cco rd ing   to  the  p r e s e n t   i n v e n t i o n   with  a  

40:60  mole  r a t i o   of  i s o p h t a l i c   ( 1 , 3 - p h e n y l e n e )   t o  

t e r e p h t a l i c   ( 1 ,4 -pheny lene )   acid  have  adequa te   s o i l  

r e l e a s e   a c t i v i t y .   However,  because  most  p o l y e s t e r s   u s e d  

in  f i b e r   making  comprise   e t h y l e n e   t e r e p h t h a l a t e   u n i t s ,   i t  

is  u s u a l l y   d e s i r a b l e   to  minimize  the  degree   of  p a r t i a l  

s u b s t i t u t i o n   with  m o i e t i e s   o ther   than  1 , 4 - p h e n y l e n e   f o r  

bes t   s o i l   r e l e a s e   a c t i v i t y .   P r e f e r a b l y ,   the  R   m o i e t i e s  

c o n s i s t   e n t i r e l y   of  ( i . e . ,   comprise   100  %)  1 , 4 - p h e n y l e n e  

m o i e t i e s ,   i . e .   each  R1  moiety  is  1 , 4 - p h e n y l e n e .  

( I r r e s p e c t i v e   of  the  mechanism  of  a c t i o n ,   i t   is  s u r p r i s i n g  

t h a t   the  s o i l   r e l e a s e   polymers  do  show  e x c e l l e n t   b e n e f i t s  

on  f a b r i c s   o the r   than  p o l y e s t e r   f a b r i c s   and  t h e  

c o m p o s i t i o n s   h e r e i n   are  des igned   to  c lean   a l l   manner  o f  

f a b r i c s   and  t e x t i l e s . )  

For  the  R2  m o i e t i e s ,   s u i t a b l e   e t h y l e n e   or  s u b s t i t u t e d  

e t h y l e n e   m o i e t i e s   inc lude   e t h y l e n e ,   1 , 2 - p r o p y l e n e ,  

1 , 2 - b u t y l e n e ,   1 , 2 - h e x y l e n e ,   3 - m e t h o x y - l , 2 - p r o p y l e n e   a n d  

m i x t u r e s   t h e r e o f .   P r e f e r a b l y ,   the  R2  m o i e t i e s   a r e  

e s s e n t i a l l y   e t h y l e n e   m o i e t i e s ,   1 , 2 - p r o p y l e n e   m o i e t i e s   o r  

m ix tu r e s   t h e r e o f .   I n c l u s i o n   of  a  g r e a t e r   p e r c e n t a g e   o f  

e t h y l e n e   m o i e t i e s   tends  to  improve  the  s o i l   r e l e a s e  

a c t i v i t y   of  the  compounds.  S u r p r i s i n g l y ,   i n c l u s i o n   of  a  

g r e a t e r   p e r c e n t a g e   of  1 , 2 - p r o p y l e n e   m o i e t i e s   tends   t o  

improve  the  water  s o l u b i l i t y   of  the  compounds.  



Moreover ,   the  c o m p o s i t i o n s   h e r e i n   can  c o n t a i n ,   in  a d d i t i o n  

to  i n g r e d i e n t s   a l r e a d y   ment ioned ,   v a r i o u s   o ther   o p t i o n a l  

i n g r e d i e n t s   t y p i c a l l y   used  in  commercial   p r o d u c t s   t o  

p rov ide   a e s t h e t i c   or  a d d i t i o n a l   p roduc t   p e r f o r m a n c e  

b e n e f i t s .   T y p i c a l   i n g r e d i e n t s   inc lude   pH  r e g u l a n t s ,  

pe r fumes ,   dyes,   b l e a c h e s ,   o p t i c a l   b r i g h t e n e r s ,   s o i l  

suspend ing   a g e n t s ,   h y d r o t r o p e s   and  g e l - c o n t r o l   a g e n t s ,  

f r e e z e - t h a w   s t a b i l i z e r s ,   b a c t e r i c i d e s ,   p r e s e r v a t i v e s ,   s u d s  

c o n t r o l   a g e n t s ,   b leach   a c t i v a t o r s   and  the  l i k e .  

In  a  t h r o u g h - t h e - w a s h   l aundry   mode,  the  c o m p o s i t i o n s   a r e  

t y p i c a l l y   used  at   a  c o n c e n t r a t i o n   of  at  l e a s t   500  ppm, 

p r e f e r a b l y   0.10  %  to  2.5  %,  in  an  aqueous  l aundry   bath  a t  

pH  7-11  to  l aunde r   f a b r i c s .   The  l a u n d e r i n g   can  be  c a r r i e d  

out  by  a g i t a t i n g   f a b r i c s   with  the  p r e s e n t   c o m p o s i t i o n s  

over  the  range  from  5°C  to  the  b o i l ,   with  e x c e l l e n t  

r e s u l t s .  

In  the  examples   _of  heavy  duty  l i q u i d   d e t e r g e n t s   t h e  

f o l l o w i n g   a b b r e v i a t i o n s   are  u s e d  :  







1.  A  l aundry   d e t e r g e n t   compos i t ion   c o m p r i s i n g  

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

c o n v e n t i o n a l   d e t e r s i v e   a d j u n c t s ,   c h a r a c t e r i z e d   in  t h a t  

i t   c o n t a i n s  :  

from  0.1  %  to  0.9  %  of  an  a l k o x y l a t e d   polymaine  of  t h e  

f o r m u l a  :  

where in   R  is  h y d r o c a r b y l   having  from  2  to  6  c a r b o n  

atoms,  R1  is  C1  to  C20  hydrocarbon ,   a lkoxy  i s  

s e l e c t e d   from  e thoxy,   propoxy,   butoxy,   or  m i x t u r e s  

t h e r e o f ,   y  is  2-30,   n  is  an  i n t e g e r   of  at  l e a s t   2,  a n d  
i s   an  a n i o n .  

2.  A  c o m p o s i t i o n   acco rd ing   to  Claim  1  wherein   t h e  

a l k o x y l a t e d   polyamine  is  the  po lymer ized   r e a c t i o n  

p r o d u c t   of  e t h y l e n e   oxide  with  e t h y l e n e   i m i n e .  

3.  A  c o m p o s i t i o n   accord ing   to  Claim  2  wherein  t h e  

a l k o x y l a t e d   polyamine  is  of  the  f o r m u l a  :  

wherein  n  is  an  i n t e g e r   from  3  to  5  and  y  is  an  i n t e g e r  

from  10  to  2 0 .  

4.  A  c o m p o s i t i o n   acco rd ing   to  any  of  the  p r eced ing   c l a i m s  

which  f u r t h e r   compr ises   from  5  %  to  30  %  o f  

C12-C18  f a t t y   a c i d s .  



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  the  p reced ing   c l a i m s  

which  f u r t h e r   compr i ses   from  0.01  %  to  2.5  %, 

p r e f e r a b l y   from  0 . 1  %   to  1  %,  of  the  s o i l   r e l e a s e  

polymer  de f i ned   h e r e i n .  

6.  A  c o m p o s i t i o n   a cco rd ing   to  c l a im  5  wherein  the  s o i l  

r e l e a s e   polymer  is  of  the  f o r m u l a  :  

where in   R1  is  1 , 4 - p h e n y l e n e ;   R2  is  1 . 2 - p r o p y l e n e ;  

X  is  methyl ;   n  is  an  i n t e g e r   of  6  to  120;  u  i s  

g e n e r a l l y   an  i n t e g e r   of  5,  or  l e s s ,   the  average   va lue   of  u  
be ing   in  the  range  of  from  1  to  2 .  

7.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  the  p r eced ing   c l a i m s  

which  f u r t h e r   compr i ses   from  1  %  to  35  %  of  an  a l k y l -  

or  a l k e n y l   d i c a r b o x y l a t e   d e t e r g e n c y   b u i l d e r .  

8.  A  c o m p o s i t i o n   a c c o r d i n g   to  Claim  7  wherein   t h e  

d i c a r b o x y l a t e   b u i l d e r   is  a  C12-C16  a l k y l -   o r  

a l k e n y l - s u c c i n a t e .  

9.  A  c o m p o s i t i o n   a c c o r d i n g   to  any  of  the  p reced ing   c l a i m s  

which  f u r t h e r   compr i se s   from  0.1  %  to  3  %  of  c i t r i c  

acid  or  a  s a l t   t h e r e o f .  

10.  A  l i q u i d   d e t e r g e n t   c o m p o s i t i o n   accord ing   to  any  of  t h e  

p r e c e d i n g   c l a i m s .  



11.  A  compos i t i on   accord ing   to  any  of  the  p reced ing   c l a i m s  

which  comprises   from  0.3  %  to  0.7  of  the  p o l y a m i n e .  

12.  A  method  of  l a u n d e r i n g   f a b r i c s   by  a g i t a t i n g   f a b r i c s  

with  an  aqueous  bath  c o n t a i n i n g   at  l e a s t   500  ppm  of  a  

c o m p o s i t i o n   accord ing   to  one  of  the  fo rego ing   c l a i m s .  
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