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©  Laundry  additive  products. 

Laundry  additive  products  comprising  a  solid  laundry 
additive  composition  and  a  flexible,  sheet-like  apertured 
substrate  carrying  a  water-releasable  coating  of  the  laundry 
additive  composition.  The  substrate  has  an  aperture  density 
of  from  about  10 to  30  apertures  per sq  cm  and  the  apertures 
have  a  width  of  from  about  0.5  to  5mm  and  a  length  of  from 
about  0.8  to  5mm.  The  product  comprises  areas  of  uncoated 
aperture  and  areas  within  the  coating  covers  the  apertures 
and  extends  between  opposing  surfaces  of  the  substrate. 
The  ratio  of  areas  of  uncoated  to  coated  apertures  is  from 
about  15:1  to  1:3.  The  weight  ratio  of  composition:substrate 
is  at  least  5:1.  The  additive  products  combine  a  high  loading 
of  composition  together  with  excellent  flexibility,  product 
release,  feel  and  storage  characteristics. 



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

T h i s   i n v e n t i o n   r e l a t e s   to   l a u n d r y   a d d i t i v e   p r o d u c t s .  

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

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

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

a  w a t e r - i n s o l u b l e   s u b s t r a t e   and  a  l a u n d r y - a d d i t i v e  

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

B a c k g r o u n d  

L a u n d r y   a d d i t i v e   p r o d u c t s   b a s e d   on  w a t e r - i n s o l u b l e  

s u b s t r a t e s   a r e   now  w e l l   known  in  t h e   a r t .   For   e x a m p l e ,  

U S - A - 3 , 4 2 2 , 6 9 2 ,   G a i s e r ,   i s s u e d   May  6  1969  d i s c l o s e s   a  m e t h o d  

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

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

c o m p o s i t i o n   c o a t e d   on  a  s u b s t r a t e .   U K - A - 1 , 5 8 6 , 7 6 9   t e a c h e s   a  

l a u n d r y   a d d i t i v e   p r o d u c t   c o n t a i n i n g   an  o r g a n i c   p e r o x y  

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

p a r t i c u l a r l y   a  s h e e t - l i k e ,   w a t e r - i n s o l u b l e   s u b s t r a t e .  

U S - A - 4 , 1 7 0 , 5 6 5 ,   F l e s h e r   e t   a l ,   r e l a t e s   to   an  a r t i c l e   f o r  

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

s u r f a c e - a c t i v e   c o m p o n e n t s ,   c o n s i s t i n g   of  a  s u r f a c e - a c t i v e  

c o m p o s i t i o n   c o n t a i n e d   b e t w e e n   two  l a y e r s   of  w a t e r - i n s o l u b l e  

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

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

p r o d u c t ,   p a r t i c u l a r l y   f o r   use   as  a  d e t e r g e n t   or  d e t e r g e n t  

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

l o a d   a  r e l a t i v e l y   l a r g e   a m o u n t   of  t h e   l a u n d r y   a d d i t i v e  

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

r a p i d   and  c o m p l e t e   r e l e a s e   of  t he   a d d i t i v e   c o m p o s i t i o n  

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

be  c o n t r a s t e d   w i t h   a r t i c l e s   of  t h e   c l e a n i n g   c l o t h   v a r i e t y  

u s e d   in  t he   w a s h i n g   and  s c r u b b i n g   of  h a r d   s u r f a c e s   such   a s  

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

and  s c r u b b i n g   d u r i n g   use   to  a s s u r e   t h e   r e l e a s e   of  the   p r o p e r  

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

Such  a r t i c l e s   a r e   g e n e r a l l y   d e s i g n e d   f o r   m u l t i p l e   r e p e a t e d  

use   and  a r e   f o r m u l a t e d ,   t h e r e f o r e ,   to   r e l e a s e   o n l y   a  s m a l l  

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

s i n g l e   use   of  t h e   a r t i c l e .  



To  a c h i e v e   r a p i d   r e l e a s e   of  l a u n d r y   a d d i t i v e  

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

s u b s t r a t e   of  low  b a s i s   w e i g h t .   P a r t i c u l a r l y   a c c e p t a b l e   f r o m  

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

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

As  a  r e s u l t   of  h i g h   l o a d i n g   and  low  s u b s t r a t e   b a s i s   w e i g h t ,  

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

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

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

a s   l o a d i n g   r a t i o ) .  

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

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

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

of   i n t r a c t i b l e   p r o b l e m s .   F i r s t   a n d  f o r e m o s t ,   t h e  

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

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

b o a r d - l i k e .   Not  o n l y   i s   t h i s   d i s l i k e d   by  c o n s u m e r s   b u t   i t  

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

f l a k i n g   f rom  t h e   s h e e t ,   and  m a n u f a c t u r i n g   and  p a c k a g i n g  

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

w h i c h   is   c o m p a c t   and  c o n v e n i e n t   f o r   u s e .   W h e r e ,   on  t h e  

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

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

a r t i c l e s   become  q u i t e   s t i c k y   and  u n c o m f o r t a b l e   to   t o u c h   a n d  

a s s o c i a t e d   p r o b l e m s   of  h a n d l i n g   and   s t o r a g e   ( b l o c k i n g  

p h e n o m e n a   e t c )   b e c o m e   i n c r e a s i n g l y   i m p o r t a n t .  

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

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

c h a r a c t e r s t i c s   and  c e r t a i n   s h e e t - l i k e   a p e r t u r e d   s u b s t r a t e s  

of  d e f i n e d   a p e r t u r e   s i z e   and  d e n s i t y   and  by  c o a t i n g   t h e  

s u b s t r a t e   so  as  to   c o v e r   and  f i l l   o n l y   a  d e f i n e d   p r o p o r t i o n  

of  t he   s u b s t r a t e   a p e r t u r e s ,   l a u n d r y   a d d i t i v e   p r o d u c t s   can  b e  

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

h i g h   l o a d i n g ,   good   r e l e a s e   c h a r a c t e r i s t i c s ,   and  e x c e l l e n t  

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



The  p r e s e n t   i n v e n t i o n   t h u s   p r o v i d e s   a  l a u n d r y   a d d i t i v e  

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

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

and  s t o r e ,   and  w h i c h   can   be  u s e d   in  a  l a u n d e r i n g   o p e r a t i o n  

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

c o n v e n i e n t l y   or  to   p r o v i d e   a d d i t i o n a l   l a u n d e r i n g   b e n e f i t s .  

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

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   p r o v i d e d  

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

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

s o f t e n i n g   t e m p e r a t u r e   of   a t   l e a s t   a b o u t   35°C  a n d  

c o m p r i s i n g   a t   l e a s t   a b o u t   40%  of  a  w a t e r - s o l u b l e   o r  

w a t e r - d i s p e r s i b l e   m a t r i x   of  o r g a n i c   m a t e r i a l s   h a v i n g   a 

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

85°C,   a n d  

(b)  a  f l e x i b l e ,   s h e e t - l i k e   a p e r t u r e d   s u b s t r a t e   h a v i n g   a n  

a p e r t u r e   d e n s i t y   of  f rom  a b o u t   10  to  a b o u t   3 0  

a p e r t u r e s   p e r   sq  cm  of  s h e e t   and  w h e r e i n   t h e  

a p e r t u r e s ,   on  a v e r a g e ,   h a v e   a  w i d t h   of  f rom  a b o u t  

0.5mm  to   a b o u t   5mm  and  a  l e n q t h   of  f rom  a b o u t   0.8mm  t o  

a b o u t   5mm,  t h e   s u b s t r a t e   c a r r y i n g   a  w a t e r   r e l e a s a b l e  

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

a r e a s   of  u n c o a t e d   a p e r t u r e s   and  a r e a s   w h e r e i n   t h e  

c o a t i n q   c o v e r s   t h e   a p e r t u r e s   and  e x t e n d s   b e t w e e n  

o p p o s i n g   s u r f a c e s   of  t h e   s u b s t r a t e ,   t h e   r a t i o   of  a r e a s  
of  u n c o a t e d   to   c o a t e d   a p e r t u r e s   b e i n q   in  t h e   r a n g e  
f rom  a b o u t   1 5 : 1   to  a b o u t   1 :3   and  w h e r e i n   t he   w e i g h t  

r a t i o   of  c o m p o s i t i o n : s u b s t r a t e   i s   at   l e a s t   a b o u t   5 : 1 .  

With  r e g a r d   to   t h e   s u b s t r a t e ,   t h i s   p r e f e r a b l y   bas   a n  

a p e r t u r e   d e n s i t y   of  f rom  a b o u t   13  to   a b o u t   26,  m o r e  

p r e f e r a b l y   f rom  a b o u t   16  to   a b o u t   23  a p e r t u r e s   p e r   sg  cm  o f  

s h e e t ,   a  b a s i s   w e i g h t   of  f rom  a b o u t   10  to  a b o u t   70  g r a m s / s q  

m e t r e ,   more  p r e f e r a b l y   f rom  a b o u t   20  to   a b o u t   50  g r a m s / s q  

m e t r e   and  a  h y d r o p h o b i c   b i n d e r   r e s i n s   c o n t e n t   of  f rom  a b o u t  



12%  to   a b o u t   25%,  more   p r e f e r a b l y   f r o m   a b o u t   16%  to  a b o u t  

22%  by  w e i g h t   of  t o t a l   s u b s t r a t e .   The  a p e r t u r e s   t h e m s e l v e s  

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

h a v e   m i r r o r   s y m m e t r y )   and  p r e f e r a b l y   h a v e ,   on  a v e r a g e ,   a  

w i d t h   of  f rom  a b o u t   0 .7   to   a b o u t   2.5mm  and  a  l e n g t h   of  f r o m  

a b o u t   1.7mm  to  a b o u t   4mm.  The  a r e a   of  t h e   a p e r t u r e s ,   on  t h e  

o t h e r   h a n d ,   i s   p r e f e r a b l y   f rom  a b o u t   0.7mm2  to   a b o u t  

7mm2,  more  p r e f e r a b l y   f r o m   a b o u t   0.8mm2  t o ' a b o u t  

3 . 5 m m 2 ,   and  t h e   r a t i o   of  l e n g t h : w i d t h   i s   f r o m   1 :1   up  t o  

p r e f e r a b l y   a b o u t   6 : 1 ,   more   p r e f e r a b l y   a b o u t   4 : 1 .   T h e s e  

p a r a m e t e r s   a r e   h i g h l y   p r e f e r r e d   f rom  t h e   v i e w p o i n t   o f  

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

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

one  s u r f a c e   of  t h e   s u b s t r a t e   to   t h e   o t h e r .  

The  s u b s t r a t e   a p e r t u r e s   h e r e i n   can   be  e l o n g a t e   i n  

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

in  w h i c h   c a s e   t he   a p e r t u r e s   p r e f e r a b l y   h a v e   a  w i d t h   of  f r o m  

a b o u t   0.8mm  to  a b o u t   1.5mm  and  a  l e n g t h   of  f rom  a b o u t   2mm  t o  

a b o u t   3 . 5 m m . I n   p r e f e r r e d   e m b o d i m e n t s ,   h o w e v e r ,   t h e   a p e r t u r e s  

a r e   g e n e r a l l y   s q u a r e - s h a p e d   w i t h   a  s i d e   d i m e n s i o n   of  f r o m  

a b o u t   1  to  2.5mm.  As  u s e d   h e r e i n ,   " l e n g t h "   r e f e r s   to  t h e  

d i m e n s i o n   of  t he   p r i n c i p a l   ( i e   l o n g e s t )   l o n g i t u d i n a l   a x i s ,  

and  " w i d t h "   i s   t h e   maximum  d i m e n s i o n   p e r p e n d i c u l a r   to  t h i s  

a x i s .  

As  f a r   as  l o a d i n g   r a t i o   i s   c o n c e r n e d   ( i e   t h e   w e i g h t  

r a t i o   of  c o m p o s i t i o n : s u b s t r a t e )   t h i s   p r e f e r a b l y   i s   a t   l e a s t  

a b o u t   6 :1   and  more  p r e f e r a b l y   a t   l e a s t   7 : 1 .   M o r e o v e r   t h e  

r a t i o   of  t h e   a r e a s   of  u n c o a t e d   to  c o a t e d   a p e r t u r e s   in  t h e  

f i n a l   p r o d u c t   i s   p r e f e r a b l y   f rom  a b o u t   6 :1   to   a b o u t   1 : 2 ,  

more   p r e f e r a b l y   f rom  a b o u t   4 :1   to  a b o u t   l : l .  

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

p r e f e r a b l y   c o m p r i s e s   a t   l e a s t   a b o u t   50%,  more   p r e f e r a b l y   a t  

l e a s t   a b o u t   60%  of  o r g a n i c   m a t r i x   m a t e r i a l s ;   t h e s e   in  t u r n  

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

l e s s   t h a n   a b o u t   75°C,   more  p r e f e r a b l y   l e s s   t h a n   a b o u t   7 0 ° C .  

The  l a u n d r y   a d d i t i v e   c o m p o s i t i o n   i t s e l f   d e s i r a b l y   has   a  



s o f t e n i n g   t e m p e r a t u r e   of  a t   l e a s t   a b o u t   40°C ,   e s p e c i a l l y   a t  

l e a s t   a b o u t   5 0 ° C .  

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

c o n t a i n s   a t   l e a s t   a b o u t   5%,  p r e f e r a b l y   a t   l e a s t   a b o u t   15%  b y  

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

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

a t   l e a s t   35°C  and  a  m e l t i n g   c o m p l e t i o n   t e m p e r a t u r e   of  l e s s  

t h a n   a b o u t   85°C.   P r e f e r a b l y ,   t h e   b i n d i n g   a g e n t   i s   s e l e c t e d  

f rom  p o l y e t h y l e n e   g l y c o l s   of  m o l e c u l a r   w e i g h t   g r e a t e r   t h a n  

a b o u t   1000 ,   C 1 2 - c 1 8   f a t t y   a c i d s   and  e s t e r s   and  a m i d e s  

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

r a n g e   f rom  a b o u t   4 0 , 0 0 0   to   a b o u t   7 0 0 , 0 0 0 ,   and  C 1 4 - c 2 4  

f a t t y   a l c o h o l s   e t h o x y l a t e d   w i t h   f r o m   a b o u t   14  to  a b o u t   1 0 0  

m o l e s   of  e t h y l e n e   o x i d e .  

H i g h l y   p r e f e r r e d   f rom  t h e   v i e w p o i n t   of  o p t i m u m  

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

w a t e r - d i s p e r s i b i l i t y   a t   h i g h   l o a d i n g   r a t i o s   a r e  

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

a b o u t   4 , 0 0 0 ,   p r e f e r a b l y   g r e a t e r   t h a n   a b o u t   7 , 0 0 0 ,   t h e s e  

m a t e r i a l s   p r e f e r a b l y   c o m p r i s i n g   a t   l e a s t   a b o u t   40%,  m o r e  

p r e f e r a b l y   a t   l e a s t   a b o u t   50%  of  t h e   o r g a n i c   b i n d i n g   a g e n t .  

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

s u i t a b l y   c o n t a i n   a t   l e a s t   a b o u t   5%,  p r e f e r a b l y   a t   l e a s t  

a b o u t   20%  of  a d d i t i v e   c o m p o s i t i o n   of  o r g a n i c   d e t e r g e n t  

s e l e c t e d   f rom  a n i o n i c ,   n o n i o n i c   and  c a t i o n 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 .   P r e f e r r e d   n o n i o n i c   s u r f a c t a n t s  h a v e  

m e l t i n g   c o m p l e t i o n   t e m p e r a t u r e s   of  l e s s   t h a n   a b o u t   85°C  a n d  

form  p a r t   of  t h e   m a t r i x   of  o r g a n i c   m a t e r i a l s .   P r e f e r r e d  

c a t i o n i c   s u r f a c t a n t s   have   m e l t i n g   o n s e t   t e m p e r a t u r e s   of  a t  

l e a s t   a b o u t   35°C  and  can  f o rm  e i t h e r   p a r t   of  t h e   o r g a n i c  

b i n d i n g   a g e n t   or  can  be  d i s p e r s e d   in  t h e   o r g a n i c   m a t r i x .  

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

t e m p e r a t u r e s   in  e x c e s s   of  a b o u t   100°C  and  a r e   d i s p e r s e d   i n  

t h e   o r g a n i c   m a t r i x .  

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

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

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



l e a s t   a b o u t   5%  by  w e i g h t   of  a d d i t i v e   c o m p o s i t i o n ,   a n d / o r  

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

c o m p r i s e   a t   l e a s t   a b o u t   2%  by  w e i g h t   of  a d d i t i v e  

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

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

s e q u e s t r a n t s ,   b l e a c h i n g   c a t a l y s t s ,   and  s u d s - c o n t r o l l i n g  

a g e n t s .  

The  l a u n d r y   a d d i t i v e   p r o d u c t s   of  t h e  i n v e n t i o n   w i l l  

now  be  d i s c u s s e d   in   d e t a i l .  

P r e f e r r e d   s u b s t r a t e s   f o r   use   h e r e i n   a r e   a p e r t u r e d  

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

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

web  or  c a r d e d   f i b r e   s t r u c t u r e   ( w h e r e   t h e   f i b r e   s t r e n g t h   i s  

s u i t a b l e   to  a l l o w   c a r d i n g )   or  c o m p r i s i n g   f i b r o u s   m a t s ,   i n  

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

in  r a n d o m   a r r a y   ( i . e .   an  a r r a y   of  f i b r e s   in  a  c a r d e d   w e b  

w h e r e i n   p a r t i a l   o r i e n t a t i o n   of  t he   f i b r e s   i s   f r e q u e n t l y  

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

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

f i l a m e n t s   can  be  n a t u r a l   ( e . g .   w o o l ,   s i l k ,   wood  p u l p ,   j u t e ,  

hemp,   c o t t o n ,   l i n e n ,   s i s a l ,   or  r a m i e ) ,   s y n t h e t i c   ( e . g .  

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

p o l y a m i d e s ,   or  p o l y e s t e r s )   or  m i x t u r e s   of  any  of  t h e   a b o v e .  

G e n e r a l l y ,   n o n - w o v e n   c l o t h s   a r e   made  by  a i r   or  w a t e r  

l a y i n g   p r o c e s s e s   in  w h i c h   t h e   f i b r e s   or  f i l a m e n t s   a r e   f i r s t  

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

w a t e r   or  a i r   s t r e a m ,   and  t h e n   d e p o s i t e d   o n t o   a  s c r e e n  

t h r o u g h   w h i c h   t h e   f i b r e - l a d e n   a i r   or  w a t e r   i s   p a s s e d .   T h e  

d e p o s i t e d   f i b r e s   or  f i l a m e n t s   a r e   t h e n   a d h e s i v e l y   b o n d e d  

t o g e t h e r ,   d r i e d ,   c u r e d   and  o t h e r w i s e   t r e a t e d   as   d e s i r e d   t o  

fo rm  t h e   n o n - w o v e n   c l o t h .  

P r e f e r a b l y ,   t h e   n o n - w o v e n   c l o t h   i s   made  f r o m  

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

or  r a y o n ,   w h i c h   a r e   l u b r i c a t e d   w i t h   s t a n d a r d   t e x t i l e  

l u b r i c a n t   s u c h   as  s o d i u m   o l e a t e .   P r e f e r a b l y   t h e   f i b r e s   a r e  

f rom  a b o u t   4  to  a b o u t   50  mm,  e s p e c i a l l y   f r o m   a b o u t   8mm  t o  



a b o u t   20mm,  in  l e n g t h   and  a r e   f rom  a b o u t   1  to   a b o u t   5  d e n i e r  

( D e n i e r   i s   an  i n t e r n a t i o n a l l y   r e c o g n i s e d   u n i t   in  y a r n  

m e a s u r e ,   c o r r e s p o n d i n g   to   t h e   w e i g h t   in  g r a m s   of  a  9 , 0 0 0  

m e t e r   l e n g t h   of  y a r n ) .   P r e f e r a b l y   t h e   f i b r e s   a r e   a t   l e a s t  

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

h a p h a z a r d l y ,   and  a r e   a d h e s i v e l y   b o n d e d   t o g e t h e r   w i t h  

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

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

p o l y m e r   or  p o l y m e r s .   In  h i g h l y   p r e f e r r e d   e m b o d i m e n t s ,   t h e  

c l o t h   c o m p r i s e s   f r o m   a b o u t   75%  to   a b o u t   88%,  e s p e c i a l l y   f r o m  

a b o u t   78%  to  a b o u t   84%  f i b r e   and  f rom  a b o u t   12%  to  a b o u t  

25%,  e s p e c i a l l y   f r o m   a b o u t   16%  to  a b o u t   22%  h y d r o p h o b i c  

b i n d e r - r e s i n   p o l y m e r   by  w e i g h t   and  has   a  b a s i s   w e i g h t   o f  

f rom  a b o u t   10  to   a b o u t   70,   p r e f e r a b l y   f rom  20  to   50  g / m 2 .  

S u i t a b l e   h y d r o p h o b i c   b i n d e r - r e s i n s   a r e   e t h y l a c r y l a t e   r e s i n s  

s u c h   as  P r i m a l   HA24  R h o p l e x   HA8  and  HA16  (Rohm  and  H a a s ,  

I n c )   and  m i x t u r e s   t h e r e o f .  

The  s u b s t r a t e   a p e r t u r e s ,   w h i c h   e x t e n d   b e t w e e n   o p p o s i t e  

s u r f a c e s   of  t h e   s u b s t r a t e ,   a r e   n o r m a l l y   in  a  p a t t e r n   and  a r e  

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

s u b s t r a t e .   E x e m p l a r y   a p e r t u r e d   n o n - w o v e n   s u b s t r a t e s   a r e  

d i s c l o s e d   in  US  P a t e n t   Nos .   3 , 7 4 1 , 7 2 4 ,   3 , 9 3 0 , 0 8 6   a n d  

3 , 7 5 0 , 2 3 7 .  

An  e x a m p l e   of  an  a p e r t u r e d   n o n - w o v e n   s u b s t r a t e  

s u i t a b l e   h e r e i n   i s   a  r e g e n e r a t e d   c e l l u l o s e   s h e e t   of  1 . 5  

d e n i e r   f i b r e s   b o n d e d   w i t h   R h o p l e x   HA  8  b i n d e r   ( f i b r e : b i n d e r  

r a t i o   of  a b o u t   7 7 : 2 3 )   h a v i n g   a  b a s i s   w e i g h t   of  a b o u t   3 5  
g / m   and  a b o u t   17  a p e r t u r e s / c m 2 .   The  a p e r t u r e s   a r e  

g e n e r a l l y   e l l i p i t i c a l   in  s h a p e   and  a r e   in  s i d e - b y - s i d e  

a r r a n g e m e n t .   The  a p e r t u r e s   h a v e   a  w i d t h   of  a b o u t   0.9mm  a n d  

a  l e n g t h   of  a b o u t   2.5mm  m e a s u r e d   in  a  r e l a x e d   c o n d i t i o n .  

A n o t h e r   h i g h l y   p r e f e r r e d   s u b s t r a t e   b a s e d   on  1 .5   d e n i e r  

r e g e n e r a t e d   c e l l u l o s e   f i b r e s   w i t h   R h o p l e x   HA8  b i n d e r   h a s   a  
f i b r e : b i n d e r   r a t i o n   of  a b o u t   8 2 : 1 8 ,   a  b a s i s   w e i g h t   of  a b o u t  
3 5 g / m  ,   and  a b o u t   22  a p e r t u r e s / c m 2 .   In  t h i s   e x a m p l e ,  
t h e   a p e r t u r e s   a r e   g e n e r a l l y   s q u a r e - s h a p e d   w i t h   a  w i d t h  



( r e l a x e d )   of  a b o u t   l . l m m .   The  a p e r t u r e s   a r e   a g a i n   d i s p o s e d  

in  s i d e - b y - s i d e   a r r a n g e m e n t .  

.  The  s i z e   and  s h a p e   of  t he   s u b s t r a t e   s h e e t   f o r   e a c h  

u n i t   of  p r o d u c t   i s   a  m a t t e r   of  c h o i c e   and  i s   d e t e r m i n e d  

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

i t s   u s e .   Thus   t h e   s h e e t   s h o u l d   no t   be  so  s m a l l   as  to   b e c o m e  

t r a p p e d   in  t h e   c r e v i c e s   of  t h e   m a c h i n e   or  t h e   c l o t h e s   b e i n g  

w a s h e d   or  so  l a r g e   as  to  be  awkward   to   p a c k a g e   and  d i s p e n s e  

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

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

130  cm2  to  a b o u t   1300  cm2  a r e   a c c e p t a b l e ,   t h e   p r e f e r r e d  

a r e a   l y i n g   in  t h e   r a n g e   of  f rom  a b o u t   520  c m   to  a b o u t   7 8 0  
c m 2 .  

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

in  s o l i d   f o rm  a t   a m b i e n t  t e m p e r a t u r e s   (25°C  and  b e l o w )   a n d  

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

3 5 ° C ,   more  p r e f e r a b l y   at   l e a s t   a b o u t   4 0 ° C ,   e s p e c i a l l y   a t  

l e a s t   a b o u t   50°C.   By  s o f t e n i n g   t e m p e r a t u r e   is  m e a n t   t h e  

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

to  v i s c o u s - f l o w   p r o p e r t i e s ;   at   a m b i e n t   t e m p e r a t u r e s ,  

t h e r e f o r e ,   t h e   c o m p o s i t i o n   t a k e s   t h e   f o r m   of  a  p l a s t i c   s o l i d  

h a v i n g   a  n o n - z e r o   y i e l d   s t r e s s .   The  h a r d n e s s   of  t h e  

c o m p o s i t i o n s   a t   a m b i e n t   t e m p e r a t u r e s   can   bE  d e t e r m i n e d   b y  

s t a n d a r d   m e t h o d s ,   f o r   e x a m p l e ,   by  t h e   p e n e t r o m e t e r - b a s e d  

t e c h n i q u e   of  IP49  (o r   t h e   t e c h n i c a l l y   e q u i v a l e n t   ASTM-D5  o r  

B S 4 6 9 1 ) .   T h u s ,   l a u n d r y   a d d i t i v e   c o m p o s i t i o n s   p r e f e r r e d   f o r  

use   h e r e i n   have   a  p e n e t r a t i o n   u n d e r   a  100g  l o a d   a t   2 5 ° C  

a f t e r   15  s e c o n d s   u n d e r   IP49  of  l e s s   t h a n   a b o u t   10  ( m e a s u r e d  

in  t e n t h s   of  a  m i l l i m e t r e ) ,   more  p r e f e r a b l y   l e s s   t h a n   a b o u t  

7.  The  s o f t e n i n g   t e m p e r a t u r e   of  t h e   c o m p o s i t i o n ,   on  t h e  

o t h e r   h a n d ,   i s   t a k e n   h e r e i n   to  be  t h e   t e m p e r a t u r e   a t   w h i c h  

t h e   IP49  15  s e c o n d   p e n e t r a t i o n   e x c e e d s   a b o u t   3 0 .  



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

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

c h a r a c t e r i s t i c s .   M e l t i n g   c o m p l e t i o n   t e m p e r a t u r e s   a r e  

d e t e r m i n e d   u s i n g   a  D u p o n t   910  D i f f e r e n t i a l   S c a n n i n g  

C a l o r i m e t e r   w i t h   M e c h a n i c a l   C o o l i n g   A c c e s s o r y   and  R 9 0  

T h e r m a l   A n a l y s e r   as  f o l l o w s .   A  5 -10   mg  s a m p l e   of  t h e  

o r g a n i c   m a t e r i a l   c o n t a i n i n g   no  f r e e   w a t e r   or  s o l v e n t   i s  

e n c a p s u l a t e d   in   a  h e r m e t i c a l l y   s e a l e d   pan  w i t h   an  e m p t y   p a n  

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

and  t h e n   r a p i d l y   c o o l e d   ( a t   a b o u t   2 0 - 3 0 ° C / m i n )   t o   - 7 0 ° C .  

T h e r m a l   a n a l y s i s   i s   t h e n   c a r r i e d   ou t   a  a  h e a t i n g   r a t e   o f  

1 0 ° C / m i n   u s i n g   s u f f i c i e n t   a m p l i f i c a t i o n   o f  A T   s i g n a l   ( i e  

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

v e r t i c a l   a x i s )   to   o b t a i n   an  e n d o t h e r m - p e a k   s i g n a l : b a s e l i n e  

n o i s e   r a t i o   of  b e t t e r   t h a n   1 0 : 1 .   The  m e l t i n g   c o m p l e t i o n  

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

i n t e r s e c t i o n   of  t he   t a n g e n t i a l   l i n e   at   t h e   s t e e p e s t   p a r t   o f  

t h e   e n d o t h e r m   c u r v e   at   t h e   h i g h   t e m p e r a t u r e   end  of  t h e  

e n d o t h e r m ,   w i t h   t he   h o r i z o n t a l   l i n e ,   p a r a l l e l   to   t h e   s a m p l e  

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

p e a k .  

The  o r g a n i c   m a t e r i a l s   c o n s t i t u t i n g   t h e   m a t r i x   have   a  

m e l t i n g   c o m p l e t i o n   t e m p e r a t u r e   of  l e s s   t h a n   a b o u t   85°C .   I n  

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

p r e f e r a b l y   c o n t a i n   a t   l e a s t   a b o u t   5%  by  w e i g h t   o f  

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

h a v i n g   a  m e l t i n g   c o m p l e t i o n   t e m p e r a t u r e   of  l e s s   t h a n   8 5 ° C ,  

p r e f e r a b l y   l e s s   t h a n   a b o u t   80°C ,   e s p e c i a l l y   l e s s   t h a n   a b o u t  

70°C ,   and  a  m e l t i n g   o n s e t   t e m p e r a t u r e   of  a t   l e a s t   3 5 ° C ,  

p r e f e r a b l y   a t   l e a s t   40°C,   e s p e c i a l l y   a t   l e a s t   5 0 ° C .   T h e  

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

t h e r m a l   a n a l y s i s   as  d e s c r i b e d   a b o v e   and  i s   t a k e n   to  be  t h e  

s a m p l e   t e m p e r a t u r e   a t   t he   p o i n t   of  i n t e r s e c t i o n   of   t h e   b a s e  

l i n e   w i t h   a  t a n g e n t   to  t h e   s t e e p e s t   p a r t   of  t h e   e n d o t h e r m  

n e a r e s t   t h e   low  t e m p e r a t u r e   end  of  t h e   e n d o t h e r m .  

The  l a u n d r y   a d d i t i v e   p r o d u c t s   of  t h e   i n v e n t i o n   can  b e  

s u p p l e m e n t e d   by  a l l   m a n n e r   of  l a u n d e r i n g   and  d e t e r g e n c y  

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



f r o m   a b o u t   5%  to  a b o u t   100%,  p r e f e r a b l y   f rom  a b o u t   20%  t o  

a b o u t   100%,  more   p r e f e r a b l y   f rom  a b o u t   35%  to   a b o u t   75%  o f  

o r g a n i c   d e t e r g e n t   s e l e c t e d   f rom  a n i o n i c ,   n o n i o n i c   a n d  

c a t i o n i c   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 .   A n i o n i c  

s u r f a c t a n t s   p r e f e r a b l y   c o m p r i s e   f rom  a b o u t   7%  to  a b o u t   3 8 % ,  

more   p r e f e r a b l y   f rom  a b o u t   15%  to  a b o u t   30%  by  w e i g h t   o f  

c o m p o s i t i o n ;   n o n i o n i c   s u r f a c t a n t s   f rom  a b o u t   8%  to  a b o u t  

32%,  more   p r e f e r a b l y   f rom  a b o u t   12%  to   a b o u t   25%  by  w e i g h t  

of  c o m p o s i t i o n ;   and  c a t i o n i c   s u r f a c t a n t s   f r o m   a b o u t   5%  t o  

a b o u t   30%,  more   p r e f e r a b l y   f rom  a b o u t   8%  to   a b o u t   20%  b y  

w e i g h t   of  c o m p o s i t i o n .  

The  a n i o n i c   s u r f a c t a n t   can  be  a n y  o n e   or  more  of  t h e  

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

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

s a l t s   of  a l k y l   b e n z e n e   s u l p h o n a t e s ,   a l k y l   s u l p h a t e s ,   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 ,   p a r a f f i n   s u l p h o n a t e s ,  

a l p h a - 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 - c a r b o x y l a t e s   a n d  

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

m o n o g l y c e r i d e   s u l p h a t e s   and  s u l p h o n a t e s ,   a l k y l   p h e n o 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 ,   2 - a c y l o x y   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   a l k a n e   s u l p h o n a t e .  

A  p a r t i c u l a r l y   s u i t a b l e   c l a s s   of  a n i o n i c   s u r f a c t a n t s  

i n c l u d e s   w a t e r - s o l u b l e   s a l t s ,   p a r t i c u l a r l y   t h e   a l k a l i  

m e t a l ,   ammonium  and  a l k a n o l a m m o n i u m   s a l t s   or  o r g a n i c  

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

s t r u c t u r e   an  a l k y l   or  a l k a r y l   g r o u p   c o n t a i n i n g   f r o m   a b o u t   8 

to   a b o u t   22,   e s p e c i a l l y   f rom  a b o u t   10  to   a b o u t   20  c a r b o n  

a t o m s   and  a  s u l p h o n i c   a c i d   or  s u l p h u r i c   a c i d   e s t e r   g r o u p .  

( I n c l u d e d   in  t h e   t e r m   " a l k y l "   i s   t h e   a l k y l   p o r t i o n   of  a c y l  

g r o u p s ) .   E x a m p l e s   of  t h i s   g r o u p   of  s y n t h e t i c   d e t e r g e n t s  

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

i n v e n t i o n   a r e   t he   s o d i u m   and  p o t a s s i u m   a l k y l   s u l p h a t e s ,  

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

( C 8 - 1 8 )   c a r b o n   a t o m s   p r o d u c e d   by  r e d u c i n g   t h e   g l y c e r i d e s  
of  t a l l o w   or  c o c o n u t   o i l   and  s o d i u m   and  p o t a s s i u m   a l k y l  

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

a b o u t   9  to   a b o u t   15,  e s p e c i a l l y   a b o u t   11  to   a b o u t   13,  c a r b o n  

a t o m s ,   in  s t r a i g h t   c h a i n   or  b r a n c h e d   c h a i n   c o n f i g u r a t i o n ,  



e . g .   t h o s e   of  t h e   t y p e   d e s c r i b e d   in  U . S . P .   2 , 2 2 0 , 0 9 9   a n d  

2 , 4 7 7 , 3 8 3   and  t h o s e   p r e p a r e d   f r o m   a l k y l b e n z e n e s   o b t a i n e d   b y  

a l k y l a t i o n   w i t h   s t r a i g h t   c h a i n   c h l o r o p a r a f f i n s   ( u s i n g  

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

( u s i n g   h y d r o g e n   f l u o r i d e   c a t a l y s i s ) .   E s p e c i a l l y   v a l u a b l e  

a r e   l i n e a r   s t r a i g h t   c h a i n   a l k y l   b e n z e n e   s u l p h o n a t e s   in  w h i c h  

t h e   a v e r a g e   of  t h e   a l k y l   g r o u p   i s   a b o u t   1 1 . 8   c a r b o n   a t o m s ,  

a b b r e v i a t e d   as  C 1 1 . 8   LAS,  and  C12-C15   m e t h y l   b r a n c h e d  

a l k y l   s u l p h a t e s .  

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

s o d i u m   C 1 0 - 1 8   a l k y l   g l y c e r y l   e t h e r   s u l p h o n a t e s ,   e s p e c i a l l y  

t h o s e   e t h e r s   of  h i g h e r   a l c o h o l s   d e r i v e d   f rom  t a l l o w   a n d  

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

s u l p h o n a t e s   and  s u l p h a t e s ; . a n d   s o d i u m   or  p o t a s s i u m   s a l t s   o f  

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

1  to  a b o u t   10  u n i t s   of  e t h y l e n e   o x i d e   p e r   m o l e c u l e   a n d  

w h e r e i n   t h e   a l k y l   g r o u p s   c o n t a i n   a b o u t   8  to  a b o u t   12  c a r b o n  

a t o m s .  

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

i n c l u d e   t he   w a t e r - s o l u b l e   s a l t s   or  e s t e r s   o f  a - s u l p h o n a t e d  

f a t t y   a c i d s   c o n t a i n i n g   f rom  a b o u t   6  to  20  c a r b o n   a t o m s   i n  

t he   f a t t y   a c i d   g r o u p   and  f rom  a b o u t   1  to   10  c a r b o n   a t o m s   i n  

the   e s t e r   g r o u p ;   w a t e r - s o l u b l e   s a l t s   o f  

2 - a c y l o x y - a l k a n e - l - s u l p h o n i c   a c i d s   c o n t a i n i n g   f rom  a b o u t   2 

to  9  c a r b o n   a t o m s   in  t h e   a c y l   g r o u p   and  f rom  a b o u t   9  t o  

a b o u t   23  c a r b o n   a t o m s   in  t h e   a l k a n e   m o i e t y ;   a l k y l   e t h e r  

s u l p h a t e s   c o n t a i n i n g   f rom  a b o u t   10  to   18,  e s p e c i a l l y   a b o u t  

12  to   16,  c a r b o n   a t o m s   in  t h e   a l k y l   g r o u p   and  f rom  a b o u t   1 

to  12,  e s p e c i a l l y   1  to  6,  more  e s p e c i a l l y   1  to  4  m o l e s   o f  

e t h y l e n e   o x i d e ;   w a t e r - s o l u b l e   s a l t s   of  o l e f i n   s u l p h o n a t e s  

c o n t a i n i n g   f rom  a b o u t   12  to  24,  p r e f e r a b l y   a o u t   14  to  1 6 ,  

c a r b o n   a t o m s ,   e s p e c i a l l y   t h o s e   made  by  r e a c t i o n   w i t h   s u l p h u r  

t r i o x i d e   f o l l o w e d   by  n e u t r a l i z a t i o n   u n d e r   c o n d i t i o n s   s u c h  

t h a t   any  s u l t o n e s   p r e s e n t   a r e   h y d r o l y s e d   to  t h e  

c o r r e s p o n d i n g   h y d r o x y   a l k a n e   s u l p h o n a t e s ;   w a t e r - s o l u b l e  

s a l t s   of  p a r a f f i n   s u l p h o n a t e s   c o n t a i n i n g   f rom  a b o u t   8  to   2 4 ,  

e s p e c i a l l y   14  to  18  c a r b o n   a t o m s ,   a n d  β - a l k y l o x y   a l k a n e  



s u l p h o n a t e s   c o n t a i n i n g   f rom  a b o u t   1  to   3  c a r b o n   a t o m s   in  t h e  

a l k y l   g r o u p   and  f rom  a b o u t   8  to   20  c a r b o n   a t o m s   in  t h e  

a l k a n e   m o i e t y .  

The  a l k a n e   c h a i n s   of  t he   f o r e g o i n g   n o n - s o a p   a n i o n i c  

s u r f a c t a n t s   can  be  d e r i v e d   f rom  n a t u r a l   s o u r c e s   s u c h   a s  

c o c o n u t   o i l   or  t a l l o w ,   or  can  b e  m a d e   s y n t h e t i c a l l y   as  f o r  

e x a m p l e   u s i n g   t h e   Z i e g l e r   or  Oxo  p r o c e s s e s .   W a t e r  

s o l u b i l i t y   can  be  a c h i e v e d   by  u s i n g   a l k a l i   m e t a l ,   a m m o n i u m  

or  a l k a n o l a m m o n i u m   c a t i o n s ;   s o d i u m   i s   p r e f e r r e d .   S u i t a b l e  

f a t t y   a c i d   s o a p s   can  be  s e l e c t e d   f r o m   t h e   o r d i n a r y   a l k a l i  

m e t a l   ( s o d i u m ,   p o t a s s i u m ) ,   ammonium,   and  a l k y l o l a m m o n i u m  

s a l t s   of  h i g h e r   f a t t y   a c i d s   c o n t a i n i n g   f rom  a b o u t   8  to   a b o u t  

24 ,   p r e f e r a b l y   f rom  a b o u t   10  to   a b o u t   22  and  e s p e c i a l l y   f r o m  

a b o u t   16  to  a b o u t   22  c a r b o n   a t o m s   in  t h e   a l k y l   c h a i n .  

S u i t a b l e   f a t t y   a c i d s   can  be  o b t a i n e d   f rom  n a t u r a l   s o u r c e s  

s u c h   a s ,   f o r   i n s t a n c e ,   f rom  s o y b e a n   o i l ,   c a s t o r   o i l ,   t a l l o w ,  

w h a l e   and  f i s h   o i l s ,   g r e a s e ,   l a r d   and  m i x t u r e s   t h e r e o f ) .  

The  f a t t y   a c i d s   a l s o   can  be  s y n t h e t i c a l l y   p r e p a r e d   ( e . g . ,   b y  

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

m o n o x i d e   by  t h e   F i s c h e r - T r o p s c h   p r o c e s s ) .   R e s i n   a c i d s   a r e  

s u i t a b l e   such   as  r o s i n   and  t h o s e   r e s i n   a c i d s   in   t a l l   o i l .  

N a p t h e n i c   a c i d s   a r e   a l s o   s u i t a b l e .   S o d i u m   and  p o t a s s i u m  

s o a p s   can  be  made  by  d i r e c t   s a p o n i f i c a t i o n   of  t h e   f a t s   a n d  

o i l s   or  by  t he   n e u t r a l i z a t i o n   of  t h e   f r e e   f a t t y   a c i d s   w h i c h  

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

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

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

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

M i x t u r e s   of  a n i o n i c   s u r f a c t a n t s   a r e   p a r t i c u l a r l y  

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

s u l f a t e   s u r f a c t a n t s   in  a  w e i g h t   r a t i o   of  f rom  a b o u t   5 :1   t o  

a b o u t   1 : 5 ,   p r e f e r a b l y   f rom  a b o u t   5 :1   to   a b o u t   1 : 1 ,   m o r e  

p r e f e r a b l y   f rom  a b o u t   5 :1   to  a b o u t   1 . 5 : 1 .   E s p e c i a l l y  

p r e f e r r e d   is   a  m i x t u r e   of  an  a l k y l   b e n z e n e   s u l f o n a t e   h a v i n g  

f r o m   9  to  15,  e s p e c i a l l y   11  to   13  c a r b o n   a t o m s   in  t h e   a l k y l  

r a d i c a l ,   the   c a t i o n   b e i n g   an  a l k a l i   m e t a l ,   p r e f e r a b l y  

s o d i u m ;   and  e i t h e r   an  a l k y l   s u l f a t e   h a v i n g   f r o m   10  to   2 0 ,  



p r e f e r a b l y   12  to   18  c a r b o n   a t o m s   in  t h e   a l k y l   r a d i c a l   or  a n  

e t h o x y   s u l f a t e   h a v i n g   f rom  10  to   20,  p r e f e r a b l y   10  to  16 

c a r b o n   a t o m s   in  t h e   a l k y l   r a d i c a l   and  an  a v e r a g e   d e g r e e   o f  

e t h o x y l a t i o n   of  1  to  6,  h a v i n g   an  a l k a l i   m e t a l   c a t i o n ,  

p r e f e r a b l y   s o d i u m .  

The  n o n i o n i c   s u r f a c t a n t s   u s e f u l   in  t h e   p r e s e n t  

i n v e n t i o n   a r e   c o n d e n s a t e s   of  e t h y l e n e   o x i d e   w i t h   a  

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

h y d r o p h i l i c - l i p o p h i l i c   b a l a n c e   (HLB)  in  t h e   r a n g e   f rom  a b o u t  

8  to   17,  p r e f e r a b l y   f rom  a b o u t   9 .5   to  1 3 . 5 ,   more   p r e f e r a b l y  

f r o m   a b o u t   10  to   a b o u t   1 2 . 5 .   The  h y d r o p h o b i c   m o i e t y   may  b e  

a l i p h a t i c   or  a r o m a t i c   in  n a t u r e   and  t h e   l e n g t h   of  t h e  

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

h y d r o p h o b i c   g r o u p   can  be  r e a d i l y   a d j u s t e d   to  y i e l d   a  

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

b e t w e e n   h y d r o p h i l i c   and  h y d r o p h o b i c   e l e m e n t s .  

E x a m p l e s   of  s u i t a b l e   n o n i o n i c   s u r f a c t a n t s   i n c l u d e :  

1.  The  p o l y e t h y l e n e   o x i d e   c o n d e n s a t e s   of  a l k y l   p h e n o l ,  

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

a l k y l   g r o u p   c o n t a i n i n g   f rom  6  to  12  c a r b o n   a t o m s   in  e i t h e r   a  

s t r a i g h t   c h a i n   or  b r a n c h e d   c h a i n   c o n f i g u r a t i o n ,   w i t h  

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

a m o u n t s   e q u a l   to   3  to   30,  p r e f e r a b l y   5  to   14  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mole   of  a l k y l   p h e n o l .   The  a l k y l  

s u b s t i t u e n t   in  s u c h   c o m p o u n d s   may  be  d e r i v e d ,   f o r   e x a m p l e ,  

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

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

9  m o l e s   of  e t h y l e n e   o x i d e   p e r   mole   of  p h e n o l ;   d i n o n y l p h e n o l  

c o n d e n s e d   w i t h   11  m o l e s   of  e t h y l e n e   o x i d e   p e r   m o l e   o f  

p h e n o l ;   n o n y l p h e n o l   and  d i - i s o o c t y l p h e n o l   c o n d e n s e d   w i t h   13 

m o l e s   of  e t h y l e n e   o x i d e .  

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

a l i p h a t i c   a l c o h o l s   h a v i n g   f rom  8  to   24  c a r b o n   a t o m s ,   i n  

e i t h e r   s t r a i g h t   c h a i n   or  b r a n c h e d   c h a i n   c o n f i g u r a t i o n ,   w i t h  

f r o m   2  to  a b o u t   40  m o l e s ,   p r e f e r a b l y   2  to  a b o u t   9  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mole  of  a l c o h o l .   P r e f e r a b l y ,   t h e  

a l i p h a t i c   a l c o h o l   c o m p r i s e s   b e t w e e n   9  and  18  c a r b o n   a t o m s  

and  i s   e t h o x y l a t e d   w i t h   b e t w e e n   2  and  9,  d e s i r a b l y   b e t w e e n   3 



and  8  m o l e s   of  e t h y l e n e   o x i d e   pe r   mole   of  a l i p h a t i c  

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

p r i m a r y   a l c o h o l s   w h i c h   a r e   e i t h e r   l i n e a r   ( s u c h   as  t h o s e  

d e r i v e d   f rom  n a t u r a l   f a t s   o r ,   p r e p a r e d   by  t h e   Z i e g l e r  

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

a l c o h o l s ) ,   or  p a r t l y   b r a n c h e d   s u c h   as  t h e   L u t e n s o l s ,  

D o b a n o l s   and  N e o d o l s   w h i c h   have   a b o u t   25%  2 - m e t h y l   b r a n c h i n g  

( L u t e n s o l   b e i n g   a  T r a d e   Name  of  BASF,  D o b a n o l   and  N e o d o l  

b e i n g   T r a d e   Names  of  S h e l l ) ,   or  S y n p e r o n i c s ,   w h i c h   a r e  

u n d e r s t o o d   to  have   a b o u t   50%  2 - m e t h y l   b r a n c h i n g   ( S y n p e r o n i c  

i s   a  T r a d e   Name  of  I . C . I . )   or  t h e   p r i m a r y   a l c o h o l s   h a v i n g  

more   t h a n   50%  b r a n c h e d   c h a i n   s t r u c t u r e   s o l d   u n d e r   t h e   T r a d e  

Name  L i a l   by  L i q u i c h i m i c a .   S p e c i f i c   e x a m p l e s   of  n o n i o n i c  

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

i n c l u d e   D o b a n o l   4 5 - 4 ,   D o b a n o l   4 5 - 7 ,   D o b a n o l   4 5 - 9 ,   D o b a n o l  

9 1 - 2 . 5 ,   D o b a n o l   9 1 - 3 ,   D o b a n o l   9 1 - 4 ,   D o b a n o l   9 1 - 6 ,   D o b a n o l  

9 1 - 8 ,   D o b a n o l   2 3 - 6 . 5 ,   S y n p e r o n i c   6,  S y n p e r o n i c   14,  t h e  

c o n d e n s a t i o n   p r o d u c t s   of  c o c o n u t   a l c o h o l   w i t h   an  a v e r a g e   o f  

b e t w e e n   5  and  12  m o l e s   of  e t h y l e n e   o x i d e   p e r   mole   o f  

a l c o h o l ,   t he   c o c o n u t   a l k y l   p o r t i o n   h a v i n g   f rom  10  to   14  

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

a l c o h o l   w i t h   an  a v e r a g e   of  b e t w e e n   7  and  12  m o l e s   o f  

e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l ,   t h e   t a l l o w   p o r t i o n  

c o m p r i s i n g   e s s e n t i a l l y   b e t w e e n   16  and  22  c a r b o n   a t o m s .  

S e c o n d a r y   l i n e a r   a l k y l   e t h o x y l a t e s   a r e   a l s o   s u i t a b l e   in  t h e  

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

T e r g i t o l   s e r i e s   h a v i n g   f rom  a b o u t   9  to  15  c a r b o n   a t o m s   i n  

t h e   a l k y l   g r o u p   and  up  to  a b o u t   11,  e s p e c i a l l y   f rom  a b o u t   3 

to   9,  e t h o x y   r e s i d u e s   p e r   m o l e c u l e . 3 .  

The  c o m p o u n d s   f o r m e d   by  c o n d e n s i n g   e t h y l e n e   o x i d e   w i t h  

a  h y d r o p h o b i c   b a s e   f o r m e d   by  t h e   c o n d e n s a t i o n   of  p r o p y l e n e  

o x i d e   w i t h   p r o p y l e n e   g l y c o l .   The  m o l e c u l a r   w e i g h t   of  t h e  

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

1500  to   1800 .   Such  s y n t h e t i c   n o n i o n i c   d e t e r g e n t s   a r e  

a v a i l a b l e   on  the   m a r k e t   u n d e r   t h e   T r a d e   Name  of  " P l u r o n i c "  

s u p p l i e d   by  W y a n d o t t e   C h e m i c a l s   C o r p o r a t i o n .  

E s p e c i a l l y   p r e f e r r e d   n o n i o n i c   s u r f a c t a n t s   f o r   u s e  

h e r e i n   a r e   the   C9-C15  p r i m a r y   a l c o h o l   e t h o x y l a t e s  

c o n t a i n i n g   3-8  m o l e s   of  e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l ,  



p a r t i c u l a r l y   t h e   C 1 2 - C 1 5   p r i m a r y   a l c o h o l s   c o n t a i n i n g   6 - 8  

m o l e s   of  e t h y l e n e   o x i d e   p e r   mole   of  a l c o h o l .  

C a t i o n i c   s u r f a c t a n t s   s u i t a b l e   f o r   use   h e r e i n   i n c l u d e  

q u a t e r n a r y   ammonium  s u r f a c t a n t s   and  s u r f a c t a n t s   of  a  

s e m i - p o l a r   n a t u r e ,   f o r   e x a m p l e   a m i n e   o x i d e s .  

S u i t a b l e   s u r f a c t a n t s   of  t he   a m i n e   o x i d e   c l a s s   have   t h e  

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

w h e r e i n   R 1  i s   a  l i n e a r   or  b r a n c h e d   a l k y l   or  a l k e n y l  

g r o u p   h a v i n g   8  to   20  c a r b o n   a t o m s ,   e a c h   R2  i s  

i n d e p e n d e n t l y   s e l e c t e d   f rom  C1-4  a l k y l   a n d  

- ( C n H 2 n O ) m H   w h e r e   i  i s   an  i n t e g e r   f r o m   1  to   6 ,  j  

i s   0  or  1,  n  i s   2  or  3  and  m  is   f r om  1  to   7,  t h e   sum 

t o t a l   of  CnH2nO  g r o u p s   in  a  m o l e c u l e   b e i n g   no  m o r e  

t h a n   7 .  

In  a  p r e f e r r e d   e m b o d i m e n t   R1  has   f rom  10  to   14  c a r b o n  

a t o m s   and  e a c h   R2  i s   i n d e p e n d e n t l y   s e l e c t e d   f rom  m e t h y l   a n d  

( C n H 2 n O ) m H   w h e r e i n   m  i s   f rom  1  to   3  and  t h e   sum  t o t a l  

of  CnH2nO  g r o u p s   in  a  m o l e c u l e   i s   no  more  t h a n   5 ,  

p r e f e r a b l y   no  more  t h a n   3.  In  a  h i g h l y   p r e f e r r e d   e m b o d i m e n t ,  

j  i s   O  and  e a c h   R2  i s   m e t h y l ,   and  R1  i s   C 1 2 - C 1 4   a l k y l .  

A n o t h e r   s u i t a b l e   c l a s s   of  amine   o x i d e   s p e c i e s   i s  

r e p r e s e n t e d   by  b i s - a m i n e   o x i d e s   h a v i n g   t h e   f o l l o w i n g  

s u b s t i t u e n t s .  

j  :  1 
R1.  t a l l o w   C16-C18   a l k y l ;   p a l m i t y l ;   o l e y l ;   s t e a r y l  

R2:  h y d r o x y e t h y l  

i  :  2  or  3 

A  s p e c i f i c   e x a m p l e   of  t h i s   p r e f e r r e d   c l a s s   of  b i s - a m i n e  

o x i d e s   i s :   N - h y d r o g e n a t e d   C16-C18  t a l l o w   a l k y l - N , N ' , N ' t r i -  

( 2 - h y d r o x y e t h y l )   - p r o p y l e n e - 1 , 3 - d i a m i n e   o x i d e .  



S u i t a b l e   q u a t e r n a r y   ammonium  s u r f a c t a n t s   f o r   use   in  t h e  

p r e s e n t   c o m p o s i t i o n   can   be  d e f i n e d   by  t h e   g e n e r a l   f o r m u l a   I I :  

w h e r e i n   R3  i s   a  l i n e a r   or  b r a n c h e d   a l k y l ,   a l k e n y l   o r  

a l k a r y l   g r o u p   h a v i n g   8  to   16  c a r b o n   a t o m s   and  e a c h   R4  

i s   i n d e p e n d e n t l y   s e l e c t e d   f r o m   C1-4  a l k y l ,   C 1 - 4  
a l k a r y l   and  - ( C n H 2 n O ) m  w h e r e i n   i  i s   an  i n t e g e r  

f rom  1  to  6 ,  j   i s   0  or  1,  n  i s   2  or  3  and  m  i s   f r om  1  t o  

7,  t h e   sum  t o t a l   of  CnH2nO  g r o u p s   in  a  m o l e c u l e  

b e i n g   no  more   t h a n   7,  and  w h e r e i n   Z  r e p r e s e n t s  

c o u n t e r a n i o n   in  n u m b e r   to  g i v e   e l e c t r i c a l   n e u t r a l i t y ,  

In  a  p r e f e r r e d   e m b o d i m e n t ,   R3  has   f rom  10  to   14  c a r b o n  

a t o m s   and  e a c h   R4  i s   i n d e p e n d e n t l y   s e l e c t e d   f r o m   m e t h y l   a n d  

(CnH2nO)mH  w h e r e i n   m  i s   f r om  1  to   3  and  t h e   sum  t o t a l  

of  CnH2nO  g r o u p s   in  a  m o l e c u l e   i s   no  more  t h a n   5 ,  

p r e f e r a b l y   no  more  t h a n   3.  In  a  h i g h l y   p r e f e r r e d   e m b o d i m e n t  

j  i s   0,  R4  i s   s e l e c t e d   f rom  m e t h y l ,   h y d r o x y e t h y l   a n d  

h y d r o x y p r o p y l   and  R3  i s   C 1 2 - C 1 4   a l k y l .   P a r t i c u l a r l y  

p r e f e r r e d   s u r f a c t a n t s   of  t h i s   c l a s s   i n c l u d e   C12  a l k y l  

t r i m e t h y l a m m o n i u m   s a l t s ,   C14  a l k y l t r i m e t h y l a m m o n i u m   s a l t s ,  

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

h y d r o x y e t h y l a m m o n i u m   s a l t s ,   c o c o n u t a l k y l d i m e t h y l h y d r o x y -  

p r o p y l a m m o n i u m   s a l t s ,   and  C12  a l k y l d i h y d r o x y e t h y l m e t h y l  

ammonium  s a l t s .  

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

d i a m m o n i u m   s a l t s   of  f o r m u l a   I I   in   w h i c h  j   i s   1,  R3  i s  

C 1 2 - C 1 4   a l k y l ,   e a c h   R4  i s   m e t h y l ,   h y d r o x y e t h y l   o r  

h y d r o x y p r o p y l   and  i  i s   2  or  3.  In  a  p a r t i c u l a r l y   p r e f e r r e d  

s u r f a c t a n t   of  t h i s   t y p e ,   R3  i s   c o c o n u t   a l k y l ,   R4  i s  

m e t h y l   and  i  i s   3 .  

The  l a u n d r y   a d d i t i v e   p r o d u c t s   of  t h e   i n v e n t i o n   can  a l s o  

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



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

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

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

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

p e r o x i d e   a d d i t i o n   p r o d u c t s   and  t h e   c l a t h r a t e   4 N a 2 s o 4 :  

2 H 2 0 2 : 1 N a C l .   S u i t a b l e   o r g a n i c   b l e a c h e s   i n c l u d e  

p e r o x y l a u r i c   a c i d ,   p e r o x y o c t a n o i c   a c i d ,   p e r o x y n o n a n o i c   a c i d ,  

p e r o x y d e c a n o i c   a c i d ,   d i p e r o x y d o d e c a n e d i o i c   a c i d , .  

d i p e r o x y a z e l a i c   a c i d ,   mono-   and  d i p e r o x y p h t h a l i c   a c i d   a n d  

mono-   and  d i p e r o x y i s o p t h a l i c   a c i d .   P e r o x y a c i d   b l e a c h  

p r e c u r s o r s   s u i t a b l e   h e r e i n   a r e   d i s c l o s e d   in  U K - A - 2 0 4 0 9 8 3 ,  

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

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

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

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

o c t a a c e t y l l a c t o s e ,   and  m e t h y l   O - a c e t o x y   b e n z o a t e .   B l e a c h  

p r e c u r s o r s   can  be  a p p l i e d   to  s u b s t r a t e   a t   a  p r e c u r s o r :  
s u b s t r a t e   r a t i o   w i t h i n   t h e   r a n g e   f rom  a b o u t   3 0 : 1   to  a b o u t  

1 : 1 0 ,   p r e f e r a b l y   f r o m   a b o u t   8 :1   to  a b o u t   1 : 2 ,   w h i l e   b l e a c h e s  

can  be  a p p l i e d   to   s u b s t r a t e   a t   a  b l e a c h : s u b s t r a t e   r a t i o   f r o m  

a b o u t   3 0 : 1   to  a b o u t   1 : 4 ,   p r e f e r a b l y   f r o m   a b o u t   10 :1   to  a b o u t  

1 : 1 .   For  i m p r o v e d   s t a b i l i t y ,   t h e   b l e a c h   p r e c u r s o r   and  b l e a c h  

can  be  i n c o r p o r a t e d   in  p h y s i c a l l y   s e p a r a t e   l o c a t i o n s   of  t h e  

s u b s t r a t e .  

The  c o m p o s i t i o n s   of  t h e   i n v e n t i o n   can   be  s u p p l e m e n t e d   b y  

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

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

s e q u e s t r a n t s ,   f a b r i c   s o f t e n e r s   and  a n t i s t a t i c   a g e n t s ,   s o i l  

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

o r g a n i c   m a t e r i a l s   or  as  a  d i s p e r s i o n   t h e r e i n .  

S u i t a b l e   s u d s   c o n t r o l l i n g   a g e n t s   i n c l u d e   m i c r o c r y s t a l l i n e  

w a x e s   h a v i n g   a  m e l t i n g   p o i n t   in  t h e   r a n g e   f rom  a b o u t   65°C  t o  

a b o u t   1 0 0 ° C ,   a  m o l e c u l a r   w e i g h t   in  t h e   r a n g e   f rom  a b o u t  

4 0 0 - 1 0 0 0 ,   and  a  p e n e t r a t i o n   v a l u e   of  a t   l e a s t   6,  m e a s u r e d   a t  

77°C  by  ASTM-D1321;   s i l i c o n e   s u d s   c o n t r o l l i n g   a g e n t   a s  

d i s c l o s e d   in  US  3 , 9 3 3 , 6 7 2 ,   p a r t i c u l a r l y   p o l y d i m e t h y l s i l o x a n e s  

h a v i n g   a  m o l e c u l a r   w e i g h t   in  t he   r a n g e   f rom  a b o u t   200  t o  

a b o u t   2 0 0 , 0 0 0   and  a  k i n e m a t i c   v i s c o s i t y   in  t h e   r a n g e   f r o m  



a b o u t   20  to   a b o u t   2 , 0 0 0 , 0 0 0   mm2/s,  p r e f e r a b l y   f rom  a b o u t   3 0 0 0  

to  a b o u t   3 0 , 0 0 0   mm2/$  and  m i x t u r e s   of  s i l o x a n e s   a n d  

h y d r o p h o b i c   s i l a n a t e d   ( p r e f e r a b l y   t r i m e t h y l s i l a n a t e d )   s i l i c a  

h a v i n g   a  p a r t i c l e   s i z e   in  t h e   r a n g e   f rom  a b o u t   10 

m i l l i m i c r o n s   to   a b o u t   20  m i l l i m i c r o n s   and  a  s p e c i f i c   s u r f a c e  

a r e a   a b o v e   a b o u t   50  m 2 / g ;   and  t h e   s e l f   e m u l s i f y i n g   s u d s  

s u p p r e s s o r s   d e s c r i b e d   in  D E - A - 2 , 6 4 6 , 1 2 6 .  

S u i t a b l e   f l u o r e s c e r s   h e r e i n   i n c l u d e   B l a c k o p h o r   MBBH 

( B a y e r   AG)  and  T i n o p a l   CBS  and  EMS  ( C i b a   G e i g y ) .   S u i t a b l e  

p h o t o a c t i v a t o r s   a r e   d i s c l o s e d   in  E u r o p e a n   A p p l i c a t i o n   No 

8 2 3 0 0 3 0 9 ,   h i g h l y   p r e f e r r e d   m a t e r i a l s   b e i n g   z i n c  

p h t h a l o c y a n i n e   t r i -   and  t e t r a s u l p h o n a t e s .  

C h e l a t i n g   a g e n t s   t h a t   can  be  i n c o r p o r a t e d   i n c l u d e   c i t r i c  

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

as  t h o s e   d i s c l o s e d  . i n   D i e h l   US  P a t e n t   No.  3 , 2 1 3 , 0 3 0   i s s u e d   19 

O c t o b e r ,   1 9 6 5 ;   Roy  US  P a t e n t   No.  3 , 4 3 3 , 0 2 1   i s s u e d   14  J a n u a r y ,  

1968 ;   Gedge   US  P a t e n t   No.  3 , 2 9 2 , 1 2 1   i s s u e d   9  J a n u a r y ,   1 9 6 8 ;  

and  B e r s w o r t h   US  P a t e n t   No.  2 , 5 9 9 , 8 0 7   i s s u e d   10  J u n e ,   1 9 5 2 ,  

and  c a r b o x y l i c   a c i d   b u i l d e r   s a l t s   s u c h   as  t h o s e   d i s c l o s e d   i n  

D i e h l   U S . P a t e n t   No.  3 , 3 0 8 , 0 6 7   i s s u e d   7  M a r c h ,   1 9 6 7 .  

P r e f e r r e d   c h e l a t i n g   a g e n t s   i n c l u d e   n i t r i l o t r i a c e t i c   a c i d  

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

d i a m i n e   t e t r a   m e t h y l e n e   p h o s p h o n i c   a c i d   (EDTMP)  a n d  

d i e t h y l e n e   t r i a m i n e   p e n t a   m e t h y l e n e   p h o s p h o n i c   a c i d   ( D E T P M P ) ,  

and  t h e s e   a r e   i n c o r p o r a t e d   in  a m o u n t s   s u c h   t h a t   t h e   s u b s t r a t e  

c h e l a t i n g   a g e n t   w e i g h t   r a t i o   l i e s   in  t h e   r a n g e   f rom  a b o u t  

2 0 : 1   to  a b o u t   1 : 5 ,   p r e f e r a b l y   f rom  a b o u t   5 :1   to   a b o u t   1 :5   a n d  

mos t   p r e f e r a b l y   3 :1   to   1 : 1 .  

A n t i r e d e p o s i t i o n   and  s o i l   s u s p e n s i o n   a g e n t s   a l s o  

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



t h e   i n v e n t i o n .   C e l l u l o s e   d e r i v a t i v e s   s u c h   as  m e t h y l c e l l u l o s e ,  

c a r b o x y m e t h y l c e l l u l o s e   and  h y d r o x y e t h y l c e l l u l o s e   a r e   e x a m p l e s  

of  s o i l   s u s p e n s i o n   a g e n t s   and   s u i t a b l e   a n t i r e d e p o s i t i o n  

a g e n t s   a r e   p r o v i d e d   by  homo-   or  c o - p o l y m e r i c   p o l y c a r b o x y l i c  

a c i d s   or  t h e i r   s a l t s   in  w h i c h   a t   l e a s t   two  c a r b o x y l   r a d i c a l s  

a r e   p r e s e n t   s e p a r a t e d   by  n o t   m o r e   t h a n   two  c a r b o n   a t o m s .  

H i g h l y   p r e f e r r e d   p o l y m e r i c   p o l y c a r b o x y l i c   a c i d s   a r e  

c o p o l y m e r s   of  m a l e i c   a c i d   or   m a l e i c   a n h y d r i d e   w i t h   m e t h y l  

v i n y l   e t h e r ,   e t h y l   v i n y l   e t h e r ,   e t h y l e n e   or  a c r y l i c   a c i d ,   t h e  

p o l y m e r s   h a v i n g   a  m o l e c u l a r   w e i g h t   in  t h e   r a n g e   f rom  1 2 , 0 0 0  

to  1 , 5 0 0 , 0 0 0 .  

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

p o l y c a r b o x y l i c   a c i d s   i s   p r o v i d e d   in  t h e   A p p l i c a n t s '   E u r o p e a n  

P a t e n t   A p p l i c a t i o n   No.  8 2 3 0 1 7 7 6 . 9 .  

In  a  m e t h o d   of  m a k i n g   t h e   l a u n d r y - a d d i t i v e   p r o d u c t s   o f  

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

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

a p p l i c a t i o n   r a t e   of  f rom  a b o u t   100  to  a b o u t   400  g / m 2 ,  

p r e f e r a b l y   f rom  a b o u t   120  t o   a b o u t   320  g/m2  of  s u b s t r a t e ,  

so  as  to   c o a t   no  more  t h a n   a b o u t   70%,  p r e f e r a b l y   no  more   t h a n  

a b o u t   45%  of  t he   a p e r t u r e s   of  t h e   s u b s t r a t e .   T h e r e a f t e r ,   t h e  

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

means   a r r a n g e d   to   s m o o t h   and   d i s t r i b u t e   t h e   c o a t i n g   on  t h e  

s u b s t r a t e   w i t h   s u b s t a n t i a l l y   no  r e m o v a l   of  c o a t i n g   m a t e r i a l  

f rom  o f f   t h e   s u b s t r a t e .  

The  t e m p e r a t u r e   of  t h e   m e l t   g e n e r a l l y   l i e s   i n  t h e   r a n g e  
f rom  a b o u t   35°C  to  a b o u t   8 5 ° C ,   p r e f e r a b l y   f rom  a b o u t   40°C  t o  

a b u t   7 5 ° C ,   more  p r e f e r a b l y   f r o m   a b o u t   50°C  to  a b o u t   70°C  a n d  

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

p r e f e r a b l y   l e s s   t h a n   a b o u t   250  m i c r o n ,   more  p r e f e r a b l y   l e s s  

t h a n   a b o u t   100  m i c r o n .   In  p r e f e r r e d   e m b o d i m e n t s ,   t h e   m e l t   i s  

d i s p e n s e d   f rom  t he   n ip   of  a  p a i r   of  c o u n t e r - r o t a t i n g ,   h e a t e d  

r o l l e r s   h a v i n g   a  n i p   s e t t i n g   of  l e s s   t h a n   a b o u t   400  m i c r o n s ,  

p r e f e r a b l y   f rom  a b o u t   150  to   a b o u t   300  m i c r o n s ,   t h e   s u b s t r a t e  

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

in  c o n t a c t   t h e r e w i t h ,   w h e r e b y   t h e   m e l t   i s   t r a n s f e r r e d   to  t h e  

s u b s t r a t e   by  a  w i p i n g   a c t i o n .   T h e r e a f t e r ,   t h e   s u b s t r a t e  



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

a  p a i r   of  p l a t e s   s t a t i o n e d   on  o p p o s i t e   s i d e s   of  t h e   s u b s t r a t e  

a t   a  s p a c i n g   of  l e s s   t h a n   a b o u t   300  m i c r o n s ,   p r e f e r a b l y   f r o m  

a b o u t   120  to  a b o u t   220  m i c r o n s .   F i n a l l y ,   t h e   c o a t e d  

s u b s t r a t e   i s  c o o l e d   in  a  c u r r e n t   of  a i r .  

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

n o n - l i m i t a t i v e   E x a m p l e s   in  w h i c h   p a r t s   and  p e r c e n t a g e s   a r e   b y  

w e i g h 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 .  

In  t h e   E x a m p l e s ,   t h e   a b b r e v i a t i o n s   u s e d   have   t h e  

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



EXAMPLES  1  to  6 

L a u n d r y   a d d i t i v e   p r o d u c t 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   p r e p a r e d   as  f o l l o w s .   For  e a c h   p r o d u c t ,   t h e   c o m p o n e n t s  
of  t h e   l a u n d r y   a d d i t i v e   c o m p o s i t i o n   a r e   m i x e d   a t   a  

t e m p e r a t u r e   of  a b o u t   65°C  and  p a s s e d   t h r o u g h   a  Fryma  C o l l o i d  

M i l l ,   Model   MK95-R/MZ  80R  (made  by  M.M.  P r o c e s s   E q u i p m e n t  

L td   of  M.M.  H o u s e ,   F r o g m o r e   Road ,   Hemel   H e m p s t e a d ,  

H e r t f o r d s h i r e ,   U n i t e d   Kingdom)   in  w h i c h   t h e   g r i n d i n g   f a c e s  

a r e   s e t   to  a  s e p a r a t i o n   of  a b o u t   1 8 0  



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

c o u n t e r r o t a t i n g   r o l l s   h e a t e d   to  76°C  and  h a v i n g   a  n i p  

s e t t i n g   of  250  m i c r o n s   and  i s   t r a n s f e r r e d   t o   s u b s t r a t e  

m o v i n g   c o u n t e r   to   one  of  t h e   r o l l e r s   by  w i p i n g .   The  c o a t e d  

s u b s t r a t e   i s   f i n a l l y   p a s s e d   b e t w e e n   a  p a i r   of   s t a t i c   p l a t e s  

h a v i n g   a  s p a c i n g   of  180  m i c r o n s ,   a i r - c o o l e d ,   and  c u t   i n t o  

s h e e t s   of   s i z e   35  X  2 3 c m .  

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

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

f l e x i b i l i t y ,   p r o d u c t   r e l e a s e ,   f e e l   and  s t o r a g e  

c h a r a c t e r i s t i c s .  



1.  A  l a u n d r y   a d d i t i v e   p r o d u c t   c h a r a c t e r i z e d   b y  

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

t e m p e r a t u r e   of  a t   l e a s t   35°C  and  c o m p r i s i n g   at   l e a s t   40% 

of  a  w a t e r - s o l u b l e   or  w a t e r - d i s p e r s i b l e   m a t r i x   o f  

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

t e m p e r a t u r e   of  l e s s   t h a n   85°C ,   a n d  

(b)  a  f l e x i b l e ,   s h e e t - l i k e   a p e r t u r e d   s u b s t r a t e   h a v i n g   a n  

a p e r t u r e   d e n s i t y   of  f rom  10  to   30  a p e r t u r e s   pe r   sq  cm  o f  

s h e e t   and  w h e r e i n   t h e   a p e r t u r e s ,   on  a v e r a g e ,   have   a  

w i d t h   of  f rom  0.5mm  to   5mm  and  a  l e n g t h   of  f rom  0.8mm  t o  

5mm,  t he   s u b s t r a t e   c a r r y i n g   a  w a t e r   r e l e a s a b l e   c o a t i n g  

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

u n c o a t e d   a p e r t u r e s   and  a r e a s   w h e r e i n   t h e   c o a t i n g   c o v e r s  

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

t h e   s u b s t r a t e ,   t h e   r a t i o   of  a r e a s   of  u n c o a t e d   to  c o a t e d  

a p e r t u r e s   b e i n g   in   t h e   r a n g e   f rom  1 5 : 1   to   1 :3   a n d  

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

l e a s t   5 : 1 .  

2.  A  p r o d u c 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  

s u b s t r a t e   has   an  a p e r t u r e   d e n s i t y   of  f r o m   a b o u t   13  to   a b o u t  

26,   p r e f e r a b l y   f rom  a b o u t   16  to  a b o u t   23  a p e r t u r e s  p e r   sq  cm 

of  s h e e t .  

3.  A  p r o d u c 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   i n  

t h a t   t h e   a p e r t u r e s ,   on  a v e r a g e ,   h a v e   an  a r e a   of  f rom  a b o u t  

0 .7   to   a b o u t   7mm2  and  a  r a t i o   of  l e n g t h : w i d t h   of  f rom  1 : 1  

to   a b o u t   6 : 1 ,   p r e f e r a b l y   f rom  1 :1   to   a b o u t   4 : 1 .  



4.  A  p r o d u c t   a c c o r d i n g   to  any  of  C l a i m s   1  to   3 

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

a v e r a g e ,   a  w i d t h   of  f rom  a b o u t   0.8mm  to  a b o u t   l .5mm  and  a  

l e n g t h   of  f rom  a b o u t   2mm  to  a b o u t   3 .5mm,  or  a r e   g e n e r a l l y  

s q u a r e - s h a p e d   w i t h   a  s i d e   d i m e n s i o n   of  f rom  a b o u t   lmm  t o  

a b o u t   2 . 5 m m .  

5.  A  p r o d u c t   a c c o r d i n g   to   any  of  C l a i m s   1  to   4 

c h a r a c t e r i z e d   in  t h a t   t h e   s u b s t r a t e   h a s   a  b a s i s  w e i g h t   o f  

f rom  a b o u t   10  to  a b o u t   70  g r a m s / s q .   m e t r e   and  a  h y d r o p h o b i c  

b i n d e r   r e s i n s   c o n t e n t   of  f rom  a b o u t   12%  to  a b o u t   25%,  

p r e f e r a b l y   f rom  a b o u t   16%  to  a b o u t   22%.  

6.  A  p r o d u c t   a c c o r d i n g   to   a n y  o f   C l a i m s   1  to  5 

c h a r a c t e r i z e d   by  a t   l e a s t   a b o u t   50%,  p r e f e r a b l y   a t   l e a s t  

a b o u t   60%,  of  o r g a n i c   m a t r i x   m a t e r i a l s   h a v i n g   a  m e l t i n g  

c o m p l e t i o n   t e m p e r a t u r e   of  l e s s   t h a n   a b o u t   7 5 ° C ,   p r e f e r a b l y  

l e s s   t h a n   a b o u t   70°C ,   w h e r e i n   t h e   l a u n d r y   a d d i t i v e  

c o m p o s i t i o n   has   a  s o f t e n i n g   t e m p e r a t u r e   of  a t   l e a s t   a b o u t  

40°C ,   p r e f e r a b l y   a t   l e a s t   a b o u t   5 0 ° C .  

7.  A  p r o d u c t   a c c o r d i n g   to  any  of  C l a i m s   1  to   6 

c h a r a c t e r i z e d   in  t h a t   t h e   w e i g h t   r a t i o   of  c o m p o s i t i o n :  

s u b s t r a t e   i s   a t   l e a s t   a b o u t   6 : 1 ,   p r e f e r a b l y   a t   l e a s t   a b o u t  

7 : 1 ,   and  w h e r e i n   t h e   r a t i o   of  t h e   a r e a s   of  u n c o a t e d   t o  

c o a t e d   a p e r t u r e s   i s   f r om  a b o u t   6 :1   to   a b o u t   1 : 2 ,   p r e f e r a b l y  

f rom  a b o u t   4 :1   to   a b o u t   1 : 1 .  

8.  A  p r o d u c t   a c c o r d i n g   to   any  of  C l a i m s   1  to   7 

c h a r a c t e r i z e d   by  a t   l e a s t   5%,  p r e f e r a b l y   a t   l e a s t   15%  o f  

w a t e r - s o l u b l e   or  w a t e r - d i s p e r s i b l e   o r g a n i c   b i n d i n g   a g e n t  

h a v i n g   a  m e l t i n g   o n s e t   t e m p e r a t u r e   of  a t   l e a s t   a b o u t   3 5 ° C  

and  a  m e l t i n g   c o m p l e t i o n   t e m p e r a t u r e   of  l e s s   t h a n   a b o u t   8 5 ° C .  

9.  A  p r o d u c t   a c c o r d i n g   to  C l a i m   8  c h a r a c t e r i z e d   in  t h a t  

t h e   b i n d i n g   a g e n t   i s   s e l e c t e d   f rom  p o l y e t h y l e n e   g l y c o l s   o f  

m o l e c u l a r   w e i g h t   g r e a t e r   t h a n   a b o u t   1 0 0 0 ,   C 1 2 - C 1 8   f a t t y  



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

of  m o l e c u l a r   w e i g h t   in   t h e   r a n g e   f rom  a b o u t   4 0 , 0 0 0   to   a b o u t  

7 0 0 , 0 0 0 ,   and  C 1 4 - C 2 4   f a t t y   a l c o h o l s   e t h o x y l a t e d   w i t h  

f r o m   a b o u t   14  to   a b o u t   100  m o l e s   of  e t h y l e n e   o x i d e .  

10.  A  p r o d u c t   a c c o r d i n g   to   C l a i m   8  or  9  c h a r a c t e r i z e d   i n  

t h a t   t h e   b i n d i n g   a g e n t   c o m p r i s e s   a t   l e a s t   a b o u t   4 0 % ,  

p r e f e r a b l y   a t   l e a s t   a b o u t   50%  t h e r e o f   of  p o l y e t h y l e n e   g l y c o l  

h a v i n g   a  m o l e c u l a r   w e i g h t   g r e a t e r   t h a n   a b o u t   4 , 0 0 0 .  

11.   A  p r o d u c t   a c c o r d i n g   to  any  of  C l a i m s   1  to   10  

c h a r a c t e r i z e d   by  a t   l e a s t   a b o u t   5%,  p r e f e r a b l y   a t   l e a s t  

a b o u t   20%,  of  o r g a n i c   d e t e r g e n t   s e l e c t e d   f r o m   a n i o n i c ,  

n o n i o n i c   and  c a t i o n i c   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 .  

12.   A  p r o d u c t   a c c o r d i n g   to   any  of  C l a i m s   1  to   11  

c h a r a c t e r i z e d   by  a t   l e a s t   a b o u t   5%  of  an  i n o r g a n i c   o r  

o r g a n i c   p e r o x y   b l e a c h   a n d / o r   at   l e a s t   2%  of  an  o r g a n i c  

p e r o x y   a c i d   b l e a c h   p r e c u r s o r .  
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