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@  Antiredepositlon  agents. 

The  disclosure  relates  to  an  antiredeposition  agent 
to  be  used  in  detergents.  The  antiredeposition  agent  con- 
sists  of  a  low-molecular,  multi-functional  ester  having 
from  1  to  6,  preferably  from  1  to  3  acid  units  which  are 
esterified  with  alcohol  units.  The  ratio  of  the  ester  be- 
tween  free  hydroxyl  and  carboxyl  groups  is  2-30,  prefer- 
ably  5-15.  This  is  attained  in  that  the  ester  contains  1 -  
3,  preferably  2-3  free  hydroxyl  groups/mol  and  0.1-0.5, 
preferably  0.2-0.4  free  carboxyl  groups/mol.  The  acid 
units  of  the  ester  are  preferably  formed  from  phthalic  acid 
anhydride,  isophthalic  acid,  adipic  acid,  maleic  acid  and 
trimellitic  acid,  or  mixtures  thereof.  The  alcohol  units  of 
the  ester  are  preferably  formed  from  ethylene  glycol,  1,2- 
propanediol  and  diethylene  glycol,  or  mixtures  thereof. 



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   a n t i r e d e p o s i t i o n  

a g e n t s   ( a n t i g r e y i n g   a g e n t s )   c o n s i s t i n g   o f   r e l a t i v e l y   l o w -  

m o l e c u l a r ,   m u l t i f u n c t i o n a l   e s t e r s ,   as  w e l l   as  to   d e t e r -  

g e n t s   c o n t a i n i n g   s u c h   e s t e r s .  

In  t h e   w a s h i n g   of   a  wash   s u c h   as  a r t i c l e s   o f   c l o t h i n g  

and   o t h e r   t e x t i l e s ,   t h e   d i r t   i s   r e m o v e d   f r o m   t h e   w a s h  

d u r i n g   t h e   w a s h i n g   p r o c e s s   by  c h e m i c a l   and   p h y s i c a l   a c -  

t i o n .   The  d i r t   i s   t h e n  h e l d .   s u s p e n d e d   and   e m u l s i f i e d   i n  

t h e   w a s h i n g   w a t e r   i n   t h e   f o r m   o f   s m a l l   p a r t i c l e s .   In  t h e  

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

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

to   t h e   v o l u m e   of   w a t e r   i n v o l v e d ,   a  c e r t a i n   r e d e p o s i t i o n  

of   d i r t   t a k e s   p l a c e   onto  the  f i b r e s   o f   t h e   w a s h .   The  r e d e -  

p o s i t e d   d i r t   i s   n o r m a l l y   f i n e l y - d i v i d e d   and   m a n i f e s t s  

i t s e l f   as   a  g e n e r a l   g r e y i n g   of   t h e   t e x t i l e s   r a t h e r   t h a n  

in   t h e   f o r m   of   s p o t s   or   b l o t c h e s .   N a t u r a l l y ,   t h i s   g r e y i n g  

i s   p a r t i c u l a r l y   t r o u b l e s o m e   when  w h i t e   t e x t i l e s   a r e   i n -  

v o l v e d ,   b u t   i s   a l s o   n o t i c e a b l e   on  a  c o l o u r e d   w a s h ,   and   i n  

p a r t i c u l a r   b l a c k   t e x t i l e s   t o   w h i c h   a  g r e y   hue  i s   i m p a r t e d .  

I t   has   b e e n   f o u n d   t h a t   t h e   r e d e p o s i t i o n   o f   d i r t   i s   d e -  

p e n d e n t   upon   s e v e r a l   f a c t o r s .   The  p h y s i c a l  p r o p e r t i e s   a n d  

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

as  w e l l   as  t h e   s e l e c t i o n   o f  s u r f a c t a n t  a n d   " b u i l d e r "   in   t h e  

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

h o w e v e r ,   t h e   t y p e   o f   f i b r e   in   t h e   w a s h .   D i f f e r e n t   f i b r e s  

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

p o t e n t i a l   and  d i f f e r e n t   c a p a c i t i e s   to   f o rm  h y d r o g e n   b o n d -  

i n g s ,   p r o p e r t i e s   w h i c h   a r e   d e c i s i v e   f o r   t h e   d e g r e e   o f  

g r e y i n g .  

A l r e a d y   in  t h e  1 9 3 0 i e s ,  i t   was  d i s c o v e r e d   t h a t   c a r b o x y  

m e t h y l   c e l l u l o s e   (CMC)  had  a  m a r k e d   a n t i r e d e p o s i t i o n   e f f e c t  

on  c o t t o n   t e x t i l e s .   CMC  i s   a  h i g h - p o l y m e r   a n i o n i c   c e l l u l o s e  

e t h e r   w h i c h   has   a  good   a n t i r e d e p o s i t i o n   e f f e c t   i n   c o n c e n t r a -  



t i o n s  o f  a s   low as   0 . 5 - 1 . 0  %   of   t h e   d e t e r g e n t   c o m p o s i t i o n .  

I t   i s   a s s u m e d   t h a t   t h i s   a n t i r e d e p o s i t i o n   e f f e c t   d e p e n d s  

upon   a  s e l e c t i v e   a d s o r p t i o n   t o   t h e   c o t t o n   f i b r e s   by  h y d r o -  

gen  b o n d i n g ,   w h e r e a f t e r   t h e   n e g a t i v e l y   c h a r g e d   d i r t  

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

CMC.  By  t h e   i n t r o d u c t i o n  o f   CMC  i n t o   d e t e r g e n t   c o m p o s i -  

t i o n s ,   i t   c an   be  s a i d   t h a t   t h e   p r o b l e m s   i n h e r e n t   i n   a n t i -  

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

a r e   c o n c e r n e d .   On  t h e   o t h e r   h a n d ,   CMC  i s   p r a c t i c a l l y   i n -  

a c t i v e   on  s y n t h e t i c   t e x t i l e s   f o r   t h e   p r e v e n t i o n   o f   g r e y -  

i n g   or   r e d e p o s i t i o n .   CMC  n o r m a l l y   d i s p l a y s   no  a n t i r e d e -  

p o s i t i o n   e f f e c t   w h a t e v e r   on  t h e   m o s t   w i d e s p r e a d   s y n t h e t i c  

f i b r e ,   p o l y e s t e r ;   and   w i t h   t h e   p o p u l a r   m i x e d   t e x t i l e s   o f  

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

i s   s l i g h t ,   u n l e s s   t h e   p r o p o r t i o n   o f   c o t t o n   i s   v e r y   h i g h  
i n - t h e   t e x t i l e .  

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

f i b r e s ,   g r e y i n g   has   b e c o m e   a  s t e a d i l y   more   s e r i o u s   p r o b -  

lem  i n   t h e   w a s h i n g   p r o c e s s .   Much  e f f o r t   h a s   b e e n   d e v o t e d  

to   a t t e m p t i n g   to  f i n d   a n t i r e d e p o s i t i o n   a g e n t s   w h i c h   a r e   e f f -  

e c t i v e   on  s y n t h e t i c   t e x t i l e s ,   p r i m a r i l y   o f   p o l y e s t e r  

f i b r e s .   A  g r e a t   n u m b e r   o f   d i f f e r e n t   t y p e s   of   p o l y m e r s  

h a s   b e e n   t e s t e d  a s   a n t i r e d e p o s i t i o n   a g e n t   a n d ,   i n   s o m e  

c a s e s ,   t h i s   h a s   l e d   to   t h e   d e v e l o p m e n t   o f . C o m m e r c i a l l y  

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

(PVP)  p o l y v i n y l   a l c o h o l   (PVA),   as   w e l l   as  n o n - i o n i c   p o l y -  

e s t e r s   and   c e l l u l o s e   e t h e r s   h a v e   b e e n   u s e d   to  a  c e r t a i n  

e x t e n t .   In  a l l   c a s e s ,   t h i s   i s   a  m a t t e r   o f   h i g h - m o l e c u l a r  

c h a i n   m o l e c u l e s ,   a l o n g   t h e   l i n e s   of   CMC.  H o w e v e r ,   n o n e  

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

s i r e d   a n t i r e d e p o s i t i o n   e f f e c t ,   and  t h e i r   u s e   i s   v e r y  
r e s t r i c t e d   in   d o m e s t i c  d e t e r g e n t s   i n   E u r o p e .  

As  an  e x a m p l e   of   t h e   p r i o r   a r t   t e c h n o l o g y ,   r e f e r e n c e  

m i g h t   be  made  t o _ N o r w e g i a n   P a t e n t   S p e c i f i c a t i o n   No.  1 2 2 , 1 9 9  

w h i c h   r e l a t e s   to   a  w a s h i n g   and  c l e a n i n g   a g e n t   w h i c h   c o n -  

t a i n s ,   as  a n t i r e d e p o s i t i o n   a g e n t ,   f r om  0 . 1 - 2 0   %  by  w e i g h t ,  

c a l c u l a t e d   on  t he   t o t a l   w e i g h t   of   t h e   c l e a n i n g   a g e n t ,   o f  



w a t e r - s o l u b l e   s a l t s   of  c a r b o x y l   g r o u p - c o n t a i n i n g  p o l y -  

e s t e r s . T h e   r a t i o   o f   c a r b o x y l   g r o u p s   to   h y d r o x y l  g r o u p s  

i s ,   t h e r e ,   g r e a t e r   t h a n   1,  and  t h e   p o l y e s t e r   has   a  h i g h  

d e g r e e   o f   p o l y m e r i s a t i o n .  

In  t h e   p r e s e n t   i n v e n t i o n ,   i t   ha s   now  s u r p r i s i n g l y  

p r o v e d   t h a t   c e r t a i n   l o w - m o l e c u l a r '  ( m o l e c u l a r   w e i g h t  

<  1 0 0 0 ) , m u l t i - f u n c t i o n a l   e s t e r s   h a v e   an  a n t i r e d e p o s i t i o n  

e f f e c t   on  p o l y e s t e r   f i b r e   w h i c h   i s   f u l l y   on  a  p a r   w i t h  

t h e   e f f e c t   o b t a i n e d   by  CMC  on  c o t t o n .   The  e s t e r s   a r e  

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

c o n d e n s a t i o n   i s   a r r e s t e d   a t   an  e a r l y   s t a g e   i n   o r d e r   t o  

k e e p   t h e   m o l e c u l a r   w e i g h t   down.   A  t y p i c a l   e s t e r   c o m p o u n d  

a c c o r d i n g   to  t h e   i n v e n t i o n   c o n t a i n s   f r o m   1  t o   6  a c i d  

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

c o n t a i n s   f r o m   1  to   3  a c i d   u n i t s .   The  c o m p o u n d s   a c c o r d i n g  

to  t h e   i n v e n t i o n   a r e   f u r t h e r   c h a r a c t e r i z e d   i n   t h a t   t h e  

n u m b e r   of  f r e e   h y d r o x y l   g r o u p s / m o l   i s   f r o m   1  to   3,  p r e -  

f e r a b l y   f r o m   2  to  3,  and   in   t h a t   t h e   n u m b e r   of  f r e e   c a r -  

b o x y l   g r o u p s / m o l   i s   f r o m   0 . 1   to   0 . 5 ,   p r e f e r a b l y   f r o m  

0 . 2   to   0 . 4 .   Thus  t h e   r a t i o   o f   f r e e   h y d r o x y l   g r o u p s / f r e e  

c a r b o x y l   g r o u p s   in   t h e   f i n i s h e d   c o m p o u n d   i s   f r o m   2  to   3 0 ,  

p r e f e r a b l y   f r o m   5  to   15.  The  c o n c e n t r a t i o n   of   f r e e   h y d r o x -  

yl   and  c a r b o x y l   g r o u p s   in   t h e   c o m p o u n d s   a c c o r d i n g   to  t h e  

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

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

to  h a v e   a  d e c i s i v e   e f f e c t   o n  i t s   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 .   I f   t he   a b o v e - d i s c l o s e d   r a n g e   l i m i t s   a r e   e x c e e d e d   i n  

one  d i r e c t i o n   or  t h e   o t h e r ,   t h e   e f f e c t   w o u l d   be  d r a s t i c a l l y  

impa i red .   The  p h y s i c a l   e x p l a n a t i o n   f o r   t h i s   p h e n o m e n o n   i s  

n o t   y e t   k n o w n .  

F u r t h e r   c h a r a c t e r i s t i c   f e a t u r e s   of   t h e   p r e s e n t   i n v e n -  

t i o n   a r e   a p p a r e n t   f rom  t h e   a p p e n d e d   c l a i m s .   The  m u l t i -  

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

t u r e d   in  a c c o r d a n c e   w i t h   p r i o r - a r t   t e c h n o l o g y   ( p l e a s e  

s e e ,   f o r   e x a m p l e ,   D.H.  S o l o m o n ,   The  C h e m i s t r y   of   O r g a n i c  

F i l m   F o r m e r s ,   K r i e g e r   P u b l . ,   New  York  1 9 7 7 ) .   The  s t a r t i n g  

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



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

as  w e l l   as  a l i p h a t i c   and   c y c l o a l i p h a t i c   d i v a l e n t ,   t r i -  

v a l e n t   and   t e t r a v a l e n t   a l c o h o l s .  

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

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

a c i d ,   s u c c i n i c   ac id ,   g l u t a r i c   a c i d ,   a d i p i c   a c i d ,   s e b a c i c  

a c i d ,   m a l e i c   a c i d , - f u m a r i c   a c i d ,   c i t r i c   a c i d ,   n i t r i l o -  

t r i a c e t i c   a c i d ,   c y c l o h e x a n e   t r i c a r b o x y l i c   a c i d   a n d  

e t h y l e n e d i a m i n e t e t r a a c e t i c   a c i d .   N a t u r a l l y ,   r e a c t i v e  

d e r i v a t e s   o f   t h e s e   a c i d s ; m a y   a l s o   be  u s e d ,   s u c h   a s   a n -  

h y d r i d e s ,  e s t e r s   and   a c i d   c h l o r i d e s .  

P r e f e r r e d   a c i d s   and   a c i d   d e r i v a t e s   a r e   p h t h a l i c  

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

a c i d   and   t r i m e l l i t i c   a c i d .  

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

1 , 2 - p r o p a n e d i o l ,   d i e t h y l e n e   g l y c o l ,   n e o p e n t y l   g l y c o l ,  

1 , 6 - h e x a n e d i o l ,   n e o p e n t y l   g l y c o l   p i v a l l i c   a c i d   e s t e r ,  

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

P r e f e r r e d   a l c o h o l s   a r e   e t h y l e n e   g l y c o l ,   1 , 2 - p r o p a n e -  

d i o l   and   d i e t h y l e n e   g l y c o l .  

The  m u l t i - f u n c t i o n a l   e s t e r   a c c o r d i n g   to   t h e   i n v e n t i o n  

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

s u c h   as  p h o s p h a t e ,   z e o l i t e ,   s i l i c a t e ,   s u r f a c t a n t ,   p e r b o r a t e ,  

p e r c a r b o n a t e ,   s o d a   and   s u l p h a t e .   I t   c a n   be  u s e d   as   s o l e  

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

a g e n t s ,   f o r   e x a m p l e   CMC.  N o r m a l l y ,   t h e   e s t e r   c o n s t i t u t e s  

0 . 1 - 2   %  of   t h e   d e t e r g e n t   c o m p o s i t i o n .  

In  t h e   m a n u f a c t u r e   of   d e t e r g e n t ,   t h e   e s t e r   a c c o r d i n g  

to   t h e   i n v e n t i o n   may  be  i n t r o d u c e d   in   a  v a r i e t y   of   m a n n e r s ,  

among  w h i c h   m e n t i o n   m i g h t  b e   made  o f :  

a)  d i r e c t   a d m i x t u r e   t o   t h e   d e t e r g e n t   s l u r r y   b e f o r e  

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

d e t e r g e n t ;  

b)  s p r a y i n g   in  t h e   w a r m  s t a t e   o n t o   d r y  d e t e r g e n t ;  

c)  d i s s o l u t i o n   or   e m u l s i f i c a t i o n   in   w a t e r   or   o r g a n i c  

s o l v e n t ,   w h e r e a f t e r   t h e   s o l u t i o n   or   e m u l s i o n   i s   a d d e d   t o  

t h e   a b o v e - m e n t i o n e d   s l u r r y   or   t h e   s p r a y - d r i e d   d e t e r g e n ;  



d)  a b s o r p t i o n   on  an  i n o r g a n i c   c a r r i e r ,   f o r  

e x a m p l e   p h o s p h a t e ,   z e o l i t e ,   s i l i c a t e ,   s o d a ,   b i c a r -  

b o n a t e ,   s u l p h a t e , w h i c h   i s   t h e n   a d d e d   to   t h e   a b o v e -  

m e n t i o n e d   s l u r r y   or   t h e   f i n i s h e d   d e t e r g e n t ;  

e)  a d m i x t u r e   in   o r g a n i c   c o m p o u n d s ,   f o r   e x a m p l e   p o l y -  

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

i s   a d d e d   to   t h e   f i n i s h e d   d e t e r g e n t ;  

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

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

f i c a t i o n   i n   w a t e r .  

The  e x a m p l e s   b e l o w   a r e   i n t e n d e d   to   i l l u s t r a t e   t h e  

p r e s e n t   i n v e n t i o n   w i t h o u t   r e s t r i c t i o n   t h e r e o f .  

EXAMPLE  1 

P r e p a r a t i o n   of   c o m p o u n d   1 .  

A  m i x t u r e   of   i s o p h t h a l i c   a c i d   (120  g ) ,   t r i m e l l i t i c  

a c i d   a n h y d r i d e   (140  g ) ,   e t h y l e n e   g l y c o l   (70  g)  and   d i -  

e t h y l e n e   g l y c o l   (280  g)  was  h e a t e d   a t   2 1 0 - 2 2 0 ° C   u n d e r  

n i t r o g e n   g a s .   The  r e a c t i o n   was  f o l l o w e d   by  means   of   a c i d  

n u m b e r   d e t e r m i n a t i o n .   When  t h e   a c i d   n u m b e r   h a d   r e a c h e d  

t h e   v a l u e   w h i c h   a p p r o x i m a t e l y   c o r r e s p o n d e d   to  t h e   f o r m a -  

t i o n   of   d i e t h e r s   o f   t h e   i n c l u d e d   a c i d s ,   t h e   r e a c t i o n  

m i x t u r e   was  c o o l e d .   A n a l y s i s   of   t h e   t h u s   o b t a i n e d   c o m -  

p o u n d   s h o w e d   t h a t   t he   n u m b e r   o f   f r e e   h y d r o x y l   g r o u p s / m o l  

was  2 .0   and  t h e   n u m b e r   o f   f r e e   c a r b o x y l   g r o u p s / m o l  

was  0 . 2 7 .  

EXAMPLE  2 

P r e p a r a t i o n   o f   c o m p o u n d   2 .  

A  m i x t u r e   of  p h t h a l i c   a c i d   a n h y d r i d e   (269  g)  a n d  

p r o p y l e n e   g l y c o l   (380  g)  was  h e a t e d   a t   1 8 0 - 1 9 0 ° C   f o r   5  h  

u n d e r   n i t r o g e n   g a s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d   t o  

1 5 0 ° C ,   w h e r e a f t e r   t r i m e l l i t i c   a c i d   a n h y d r i d e   (120  g)  w a s  

a d d e d .   The  r e a c t i o n   was  a l l o w e d   to  c o n t i n u e   f i r s t   a t   1 5 0 ° C ,  

t h e r e a f t e r   a t   a  h i g h e r   t e m p e r a t u r e   ( 1 8 0 - 2 0 0 ° C ) ,   u n t i l   t h e  

a c i d   n u m b e r   50  had   b e e n   r e a c h e d .   An  a n a l y s i s   s h o w e d   t h a t  

t he   n u m b e r   of   f r e e   h y d r o x y l   g r o u p s / m o l   was  2 .0   and  t h e  

n u m b e r   of  f r e e   c a r b o x y l   g r o u p s / m o l   was  0 . 2 5 .  



EXAMPLE  3 

P r e p a r a t i o n   o f   c o m p o u n d   3 .  

A  m i x t u r e   o f   m a l e i c   a c i d   a n h y d r i d e   (30  g ) ,  e t h y l e n e  

g l y c o l   (180  g ) ,   p e n t a e r y t h r i t o l   (150  g)  and   1 , 4 - c y c l o -  

h e x a n e   d i c a r b o x y l i c   a c i d   ( 3 0 0  g )   was  h e a t e d   a t   2 1 0 - 2 2 0 ° C  

f o r   4  h  u n d e r   n i t r o g e n   g a s .   A f t e r   c o o l i n g   to   1 5 0 ° C ,  

p y r o m e l l i t i c   a c i d  a n h y d r i d e   (30  g)  was  a d d e d ,   w h e r e a f t e r  

t h e   r e a c t i o n   was  a l l o w e d   to   c o n t i n u e   a t   160°C  u n t i l   t h e  

a c i d , n u m b e r   50  h a d   b e e n   r e a c h e d .   An  a n a l y s i s   o f   t h e   t h u s  

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

g r o u p s / m o l   w a s  2 . 8 8   a n d   t h e   n u m b e r   o f   f r e e   c a r b o x y l  

g r o u p s / m o l   was  0 . 2 6 .  

EXAMPLE  4 

P r e p a r a t i o n   of   c o m p o u n d   4 

A  m i x t u r e   o f   m a l e i c   a c i d   a n h y d r i d e   (75  g ) ,   e t h y l e n e  

g l y c o l   (240  g ) ,   t r i m e t h y l o l p r o p a n e   (105  g)  and  1 , 4 - c y c l o -  
h e x a n e   d i c a r b o x y l i c   a c i d   (300  g)  was  h e a t e d   a t   2 1 0 - 2 2 0 ° C  

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

50,   t h e   r e a c t i o n   m i x t u r e   was  c o o l e d .   An  a n a l y s i s   s h o w e d  

t h a t   t h e   n u m b e r   o f   f r e e   h y d r o x y l   g r o u p s /   mol  was  2 . 0 5  

and  t h e   n u m b e r  o f   f r e e   c a r b o x y l   g r o u p s / m o l   was  0 . 2 1 .  

EXAMPLE  5 

A n t i r e d e p o s i t i o n  e f f e c t  

The  a n t i r e d e p o s i t i o n   e f f e c t   o f   c o m p o u n d s   Nos .   1 ,  

2,  3  and   4  was  e x a m i n e d   by  wash   t e s t s .   F i v e   m u t u a l l y   s u b -  
s e q u e n t   w a s h e s   w e r e   c a r r i e d   o u t ,   w h e r e a f t e r   t h e   r e s u l t s  

w e r e   e v a l u a t e d   and   c o m p a r e d   w i t h   t h e   e f f e c t   o f   CMC.  A s  

a  r e f e r e n c e ,   use   was  made  o f   s o d i u m   s u l p h a t e ,   w h i c h   i s  

i n a c t i v e   as  an  a n t i r e d e p o s i t i o n   a g e n t .  





2.  E q u i p m e n t  a n d   m a t e r i a l  

2 . 1   T e s t   w a s h i n g   m a c h i n e   o f  t h e   a g i t a t o r   t y p e   ( " T e r g - o -  

t o m e t e r "   f rom  U n i t e d   S t a t e s   T e s t i n g   I n c )  

2 .2   P h o t o m e t r i c   r e f l e c t i o n   m e a s u r e r   ( " E l r e p h o "   f r o m  

C a r l   Z e i s s )  

2 . 3   D r y i n g   c a b i n e t ,   l a b .   m o d e l  

2 .4   D e t e r g e n t   a c c o r d i n g   to   p o i n t   1  a b o v e   w i t h   a  d o s a g e  

of   5  g / l   ( 0 . 5   %) 

2 .5   D i r t   l o a d :   0 . 4   g  p a r t i c u l a t e   d i r t   ( a i r   f i l t e r   d u s t ) / l  

and   1 .0   g  s y n t h e t i c   s k i n   g r e a s e / l   i s   c a r r i e d   i n   t h e  

w a s h i n g   s o l u t i o n   on  c o t t o n   c l o t h s   on  w h i c h   t h e   d i r t  

i s   a p p l i e d .  

2 . 5 . 1   P r e p a r a t i o n   o f   d i r t   c l o t h s :   0 . 2   g  a i r   f i l t e r  

d u s t   and  0 .5   g  s y n t h e t i c   s k i n   g r e a s e   a r e   a p p l i e d  

on  a  6  x  15  cm  c o t t o n   c l o t h .   The  d i r t   i s   m i x e d   a n d  

s p r e a d   o u t   on  t h e   c l o t h   w h i c h   i s   f o l d e d   and   j o i n e d  

t o g e t h e r ,   h e a t e d   f o r   5  min  a t   60°C  and   t h e r e a f t e r  

-  s t o r e d   i n   a  r e f r i g e r a t o r   a t   < + 4 ° C .  

2 .6   T e x t i l e   s a m p l e s   f o r   m e a s u r i n g   d e g r e e   o f   g r e y i n g .  

3  s a m p l e   p i e c e s / 1   à  13  x  13  cm  of   e a c h   o f :  

C o t t o n   100%  (405  T e s t   F a b r i c s )  

P o l y e s t e r / c o t t o n   65 /35%  (213  EMPA) 

P o l y e s t e r   100  %  ( D a c r o n   54  T e s t   F a b r i c s )  

3.  T e s t   e x e c u t i o n  

3 .1   R e f l e c t i v e   c a p a c i t y  -   O - v a l u e  -   R °  

The  t e s t   p i e c e   was  f o l d e d   i n   f o u r   and   i t s   r e f l e c -  

t i v e   c a p a c i t y   was  m e a s u r e d   on  b o t h   s i d e s   in   o r d e r  

to   o b t a i n   3  m e a s u r e m e n t   v a l u e s .   The  mean  v a l u e  

h e r e o f   was  t a k e n   as  O - v a l u e   ( R o ) .  
3 .2  W a s h i n g   p r o c e d u r e  

1  l i t r e   o f   w a t e r   was  h e a t e d   in  t h e   T e r g - o - t o m e t e r  
w i t h   t h e   l i d   on  to   60°C  u n d e r   a g i t a t i o n   (100  r p m ) .  
The  h a r d n e s s   o f   t h e   w a t e r   was  a d j u s t e d   to   1 5 ° d H .  

The  d e t e r g e n t   was  a d d e d   and  d i s s o l v e d   f o r   1  m i n ,  

w h e r e a f t e r   3  s a m p l e s   of   e a c h   o f   t h e   t e x t i l e s ,   a s  
w e l l   as  1 .4   g  of   d i r t   l o a d i n g   w e r e   p l a c e d   in  t h e  

m a c h i n e .   The  w a s h i n g   p r o g r a m   l a s t e d   f o r   35  m i n .  



3.3   R i n s i n g   and  d r y i n g  

The  t e s t   p i e c e s   w e r e   r i n s e d ,   w h e r e a f t e r   t h e y   w e r e  

t r a n s f e r r e d   to  a  c l e a n   bowl   in  w h i c h   t h e y   w e r e  

r i n s e d   by  hand   f o r   3  min  u n d e r   r u n n i n g   c o l d   w a t e r  

( 1 5 - 2 0 ° C ,   a p p r o x .   2 . 5 ° d H ) .   E x c e s s   w a t e r   was  w r u n g  

o u t   and   t h e   t e s t   p i e c e s   w e r e   d r i e d   on  b a r s   in   a  

d r y i n g   c a b i n e t   a t   4 5 - 5 0 ° C   f o r   25  m i n .  

3.4  R e f l e c t i v e   c a p a c i t y  -   R  .   (n  =  n u m b e r   of   w a s h e s )  

The  t e s t   p i e c e s   w e r e   f o l d e d   in   f o u r   and   t h e i r  

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

o r d e r   to   o b t a i n   t h r e e   m e a s u r e m e n t   v a l u e s .  T h e   m e a n  

v a l u e   h e r e o f   was  t a k e n   as  t h e   r e f l e c t a n c e   v a l u e  

( R n ) .  
3 .5  R e s u l t   c a l c u l a t i o n  

Ro-Rn  =  Δn   =  g r e y i n g   a f t e r   n  n u m b e r   o f   w a s h e s .  

3 .6   E v a l u a t i o n  

The  r e s u l t   i s   shown  in   t h e   T a b l e   b e l o w .  

I t   i s   a p p a r e n t   f rom  t h e   T a b l e   t h a t   t h e   a n t i r e d e p o s i -  

t i o n   a g e n t   a c c o r d i n g   to  t h e   i n v e n t i o n   h a s   an  e x t r e m e l y  

good   g r e y i n g - p r e v e n t i v e   e f f e c t   on  p o l y e s t e r   f i b r e s ,  

w h e r e a s ,   on  the   o t h e r   h a n d ,   CMC  a l m o s t   c o m p l e t e l y   l a c k s  

s u c h   an  e f f e c t .   I t   i s   f u r t h e r   a p p a r e n t   t h a t   t h e   a g e n t  

a c c o r d i n g   to   t h e   i n v e n t i o n   a l s o   has   a  good   e f f e c t   o n  

m i x e d   t e x t i l e s   of   p o l y e s t e r / c o t t o n ,   w h i l e   a l s o   in   t h i s  

c a s e   CMC  a l m o s t   t o t a l l y   l a c k s   any  g r e y i n g - p r e v e n t i v e  

e f f e c t .   On  p u r e   c o t t o n   t e x t i l e s ,   CMC  d i s p l a y s   t h e   b e s t  

g r e y i n g - p r e v e n t i v e   e f f e c t ,   b u t   i t   i s   w o r t h   n o t i n g   t h a t  

t he   a g e n t   a c c o r d i n g   to  t h e   i n v e n t i o n   d i s p l a y s   a  m a r k e d  

g r e y i n g - p r e v e n t i v e   e f f e c t   a l s o   on  s u c h   t e x t i l e s .  





1.  A n t i r e d e p o s i t i o n   a g e n t   w h i c h   c o n s i s t s   of   a  l o w -  

m o l e c u l a r ,   m u l t i - f u n c t i o n a l   e s t e r ,   c h a r a c t e r i z e d   in   t h a t  

t h e   e s t e r   i s   f o r m e d   of   m u l t i - f u n c t i o n a l   a c i d s   w h i c h   a r e  

s e l e c t e d   f r o m   among  a l i p h a t i c ,   c y c l o a l i p h a t i c   and  a r o m a -  

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

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

a r e   s e l e c t e d   f rom  among  a l i p h a t i c   and  c y c l o a l i p h a t i c  

d i v a l e n t ,   t r i v a l e n t   and  t e t r a v a l e n t   a l c o h o l s   or   m i x t u r e s  

t h e r e o f ,   t h e   e s t e r   c o n t a i n i n g   f rom  1  to   6  a c i d  u n i t s  

w h i c h   a r e   e s t e r i f i e d   w i t h   a l c o h o l   u n i t s ,   a n d - t h e   e s t e r i -  

f i c a t i o n   b e i n g   s u c h   t h a t   t h e   r a t i o   o f   t h e   e s t e r   of   f r e e  

h y d r o x y l   g r o u p s   to   f r e e   c a r b o x y l   g r o u p s   i s   2 - 3 0 .  

2.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to  c l a i m   1 ,  

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   1-3  a c i d   u n i t s .  -  

3.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to   c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   r a t i o   b e t w e e n   f r e e   h y d r o x y l  

g r o u p s   and   f r e e   c a r b o x y l   g r o u p s   i s   5 - 1 5 .  

4.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   1 - 3 ,   c h a r a c t e r i z e d   in   t h a t   t h e   e s t e r   c o n t a i n s  

1 - 3 ,   p r e f e r a b l y   2-3   f r e e   h y d r o x y l   g r o u p s / m o l .  

5.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to  a n y  o n e   o f  

c l a i m s   1 - 4 ,   c h a r a c t e r i z e d   in   t h a t   t h e   e s t e r   c o n t a i n s  

0 . 1 - 0 . 5 ,   p r e f e r a b l y   0 . 2 - 0 . 4   f r e e   c a r b o x y l   g r o u p s / m o l .  

6.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in   t h a t   t he   m u l t i - f u n c t i o n a l   a c i d   i s  

s e l e c t e d   f rom  among  p h t h a l i c   a c i d   a n h y d r i d e ,   i s o p h t h a l i c  

a c i d ,   a d i p i c   a c i d ,   m a l e i c   a c i d   and   t r i m e l l i t i c   a c i d ,   o r  

m i x t u r e s   t h e r e o f .  

7.  A n t i r e d e p o s i t i o n   a g e n t   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   m u l t i - f u n c t i o n a l   a l c o h o l   i s  

s e l e c t e d   f rom  among  e t h y l e n e   g l y c o l ,   1 , 2   p r o p a n e d i o l  

and  d i e t h y l e n e   g l y c o l ,   or   m i x t u r e s   t h e r e o f .  
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