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i  i ifKUVbJ  FULYMER  SHEET  FOR  DELIVERING 
LAUNDRY  CARE  ADDITIVE  AND  LAUNDRY  CARE 

PRODUCT  FORMED  FROM  SAME 

DAv-KyjKUUND  OF  THE  INVENTION 

I.  F i e l d   of  t h e   I n v e n t i o n  

r h i s   i n v e n t i o n   r e l a t e s   to   a  p o l y m e r i c   s h e e t   .or  c a r r i e r   c a p a b l e  
of  s t o r i n g   and  d e l i v e r i n g   to  a  w a s h ,   c o r r o s i v e   l a u n d r y   c a r e  
a d d i t i v e s ,   in  p a r t i c u l a r ,   i t   r e l a t e s   to   a  s t o r a g e - s t a b l e  
s h e e t   f o r   p a c k a g i n g   l a u n d r y   c a r e   a d d i t i v e s   w h i c h   i s   s o l u b l e   i n  

a q u e o u s   and  d e t e r g e n t   s o l u t i o n s .  

I t   has   l o n g   b e e n   d e s i r e d   to  p r o v f d e   a  s i n g l e   v e h i c l e   a d a p t e d  
to  p e r m i t   p r e p a c k a g i n g   of  d e s i r e d   a m o u n t s   of  l a u n d r y   c a r e  
a d d i t i v e s   and  f o r   d e l i v e r i n g   such   a d d i t i v e s   to  a  w a s h i n g  
m a c h i n e   or  o t h e r   l a u n d r y   w a t e r   by  s i m p l y   a d d i n g   a  p a c k a g e  
f o r m e d   f rom  t h a t   v e h i c l e   to  t h e   wash .   T y p i c a l   w a s h i n g   m a c h i n e  
a d d i t i v e s   i n c l u d e   c o r r o s i v e   b l e a c h e s ,   e n z y m e s ,   f a b r i c  
s o f t e n e r s ,   f a b r i c   c o n d i t i o n e r s ,   w r i n k l e - r e l e a s e   a d d i t i v e s ,  
a d d i t i v e s   fo r   i m p a r t i n g   a  s p e c i f i c   f e e l   or  " h a n d "   to   f a b r i c s  
and  d e t e r g e n t s .   S i n c e   many  of  such   a d d i t i v e s   a r e   n o t  
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j o m p a t i b l e   w i t h   t h e   s k i n   and  b e c o m e   d e g r a d e d   d u r i n g   s t o r a g e  

„ i t n o u t   s u i t a b l e   p r o t e c t i o n ,   t h e r e   has   b e e n   a  c o n t i n u i n g  

p r o b l e m   fo r   s t o r i n g   such   a d d i t i v e s   and  f o r   d e l i v e r i n g   them  t o  

a  w a s h i n g   m a c h i n e   or  t he   l i k e .  

I t   has   b e e n   p r o p o s e d   to  e m p l o y   p a c k a g e s   c o m p r i s i n g   w a t e r  

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

a r e   p a r t i c u l a r l y   a p p e a l i n g   fo r   home  use   w h e r e   a  m e a s u r e d  

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

d e t e r g e n t ,   may  be  a d d e d   d i r e c t l y   i n t o   a  l a u n d e r i n g   m a c h i n e  

w i t h o u t   w a s t e   or  m e s s .   Such  p a c k a g e s   a r e   i n t e n d e d   to   p r o v i d e  

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

f i l l i n g   of  t h a t   m a c h i n e .  

U n t i l   now,  h o w e v e r ,   such   p a c k a g e s   or  o t h e r   d e l i v e r y   s y s t e m s  

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

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

many  y e a r s .   S h e e t   m a t e r i a l   f o r   c a r r y i n g   a  l a u n d r y   c a r e  

a d d i t i v e   mus t   s i m u l t a n e o u s l y   s a t i s f y   many  c o n f l i c t i n g  

r e q u i r e m e n t s .   The  m a t e r i a l   mus t   f o rm  a  s e l f - s u p p o r t i n g   f i l m  

w h i c h   r a p i d l y   d i s s o l v e s   or  d i s p e r s e s   in   wash   w a t e r   a t  

t e m p e r a t u r e s   t y p i c a l l y   f rom  a b o u t   60°F  to   1 4 0 ° F .  

I t   has   b e e n   p r o p o s e d ,   f o r   e x a m p l e ,   in  U . S .   P a t e n t   3 , 3 2 2 , 6 7 4   t o  

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

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

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

d e r i v a t i v e s ,   h o w e v e r ,   were   f o u n d   to  be  o x i d i z e d   by  a n d  

r e n d e r e d   i n s o l u b l e   by  s t r o n g   l a u n d r y   c a r e   a d d i t i v e s ,   such   a s  

c h l o r i n e   b l e a c h e s .   A c c o r d i n g l y ,   i t   ha s   b e e n   p r o p o s e d   t o  

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

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

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

s i n c e   upon  p r o l o n g e d   s t o r a g e ,   t h e   b a r r i e r   c o a t i n g s   t e n d   t o  

- 2 -  



0 2 1 7 1 8 6  

c r a c k   o r   t e a r   and  p e r m i t   t h e   b l e a c h   to   c o n t a c t   t h e  

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

p a c k a g i n g   m a t e r i a l   i s   o x i d i z e d   and  b e c o m e s   w a t e r  

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

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

s o l u b i l i t y   and  c o n t a i n i n g   f rom  25-50%  of  a l k a l i - s o l u b l e  

m o n o m e r s   w e r e   o n c e   t h o u g h t   to   be  u n s u i t a b l e   as  l a u n d r y  

c a r e   p a c k a g i n g   m a t e r i a l .   F i l m s   f o r m e d   f rom  s u c h   p o l y -  

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

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

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

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

s h e e t   m a t e r i a l   may  n o t   r e a d i l y   s e p a r a t e   by  t e a r i n g .  

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

t h e i r   f l e x i b i l i t y ,   d u r i n g   s t o r a g e   a t   low  t e m p e r a t u r e s   o f  
- 1 7 . 7 ° C   (0°F)   or   l o w e r .   The  p r e s e n t   i n v e n t i o n   o v e r c o m e s  

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

t h e s e   c o n d i t i o n s .  

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

and  a r e   n o t   r e a d i l y   h e a t   s e a l a b l e .   A c c o r d i n g l y ,   i t  

can   be  d i f f i c u l t   and  t i m e   c o n s u m i n g   to   e c o n o m i c a l l y  

u t i l i z e   s u c h   m a t e r i a l s .  

The  o b j e c t   of  t h i s   i n v e n t i o n   i s   to   p r o v i d e   a  p o l y m e r i c  

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

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

i s   i n e r t   and  s t a b l e   to  s a i d   a d d i t i v e   d u r i n g   s t o r a g e .  

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

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

by  a  s e l f   s u p p o r t i n g   f i l m   of  an  a d d i t i o n   p o l y m e r   f o r m e d  
i 
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pf  : 

(a)  f r om  a b o u t   0  to   85%  by  w e i g h t   of  a  w a t e r -  

i n s o l u b l e   s o f t   m o n o m e r ;  

(b)  f rom  a b o u t   15  to   100%  by  w e i g h t   of  a  w a t e r -  

s o l u b l e   a n i o n i c   m o n o m e r ;  

(c)  f rom  a b o u t   0  to   25%  by  w e i g h t   of  a  w a t e r -  

s o l u b l e   n o n i o n i c   m o n o m e r ;   a n d  

(d)  f rom  a b o u t   0  to   40%  by  w e i g h t   of  a  w a t e r -  

i n s o l u b l e   h a r d   m o n o m e r ;  

w h e r e i n   s a i d   a d d i t i o n   p o l y m e r   i s   up  to   a b o u t   100% 

n e u t r a l i z e d   w i t h   a  Group   IA  m e t a l   b a s e   or  a  Group   I A  

m e t a l   b a s i c   s a l t .  

The  w a t e r - s o l u b l e   s h e e t   of  t h i s   i n v e n t i o n   w i l l   d i s s o l v e  

or   d i s p e r s e   r e a d i l y   in   a q u e o u s   or  d e t e r g e n t   s o l u t i o n s  

a t   t e m p e r a t u r e s   f rom  a b o u t   1 5 . 5 ° C   to   a b o u t   60°C  ( a b o u t  

60°F  t o   a b o u t   140°F)   . 

The  s h e e t   p o s s e s s e s   s u f f i c i e n t   s t r e n g t h   to   r e s i s t   t h e  

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

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

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

a l s o   r e s i s t s   t h e   d e s t a b i l i z i n g   e f f e c t s   of  h i g h   h u m i d i t y .  

F u r t h e r ,   t h e   s h e e t   r e s i s t s   e m b r i t t l e m e n t   a t   low  r e l a t i v e  

h u m i d i t y   o r   a t   low  t e m p e r a t u r e s .  

- 4 -  
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The  a d d i t i o n   p o l y m e r   is   n e u t r a l i z e d   to  up  to  100%  of  0 2 1 7 1  

t h e o r e t i c a l   e m p l o y i n g   a  Group   IA  m e t a l   b a s e   or  a  G r o u p   IA 
m e t a l   b a s i c   s a l t   when  a n i o n i c   monomer  i s   p r e s e n t   in  a m o u n t s   o f  
15  to  100%.  The  p o l y m e r   has   a  m o l e c u l a r   w e i g h t   of  a t   l e a s t  
2 5 , 0 0 0 ,   p r e f e r a b l y   o v e r   5 0 , 0 0 0 ,   and  most   p r e f e r a b l y   o v e r  
1 0 0 , 0 0 0 .  

I t   has   b e e n   f o u n d   t h a t   s u c h   a c r y l i c   p o l y m e r s   p o s s e s s   u n u s u a l  
s t a b i l i t y   t o w a r d s   r e a c t i v e   l a u n d r y   c a r e   a d d i t i v e s ,   i n c l u d i n g  
p a r t i c u l a t e   c h l o r i n e   b l e a c h e s .   Such  p o l y m e r s   a l s o   p o s s e s s  
s u f f i c i e n t   m e c h a n i c a l   s t r e n g t h   to  be  f o r m u l a t e d   i n t o   s h e e t s  
f o r   l a u n d r y   c a r e   p r o d u c t s   and  can  be  f o r m u l a t e d   to   m a i n t a i n  
t h e i r   i n t e g r i t y   o v e r   a  b r o a d   r a n g e   of  t e m p e r a t u r e   and  h u m i d i t y .  

The  p o l y m e r s   of  t h e   i n v e n t i o n   a r e   r e a d i l y   p r e p a r e d   b y  
c o n v e n t i o n a l   f r e e - r a d i c a l   p o l y m e r i z a t i o n .   S h e e t s   f o r m e d   f r o m  
a c r y l i c   p o l y m e r s   a r e   r e a d i l y   h e a t   s e a l e d   to  p r o v i d e   s t o r a g e  
s t a b l e   p r o d u c t s .   In  a d d i t i o n ,   t h e   p o l y m e r   s h e e t   i s   n o t  
s u b s t a n t i v e   to  c o n v e n t i o n a l   f i b e r s   and  i s   i n e r t   t o  
c o n v e n t i o n a l   l a u n d r y   a d d i t i v e s .  

A  l a u n d r y   c a r e   p r o d u c t   i s   p r o v i d e d   wh ich   may  h a v e   a  
p a r t i c u l a t e   l a u n d r y   c a r e   a d d i t i v e   c a r r i e d   w i t h i n   t h e   s h e e t   o f  
; the   i n v e n t i o n   or  t h e   l a u n d r y   c a r e   p r o d u c t   may  be  a  m u l t i t u d e  
!of  s m a l l   w a f e r s .   d i s t r i b u t e d   w i t h i n   t h e   s h e e t .   In  one  a s p e c t  
i t he   p r o d u c t   i s   a  u n i f o r m l y   d i s p e r s e d   p a r t i c u l a t e   l a y e r   o f  
i l a u n d r y   c a r e   a d d i t i v e   c o n t a i n e d   w i t h i n   a  u n i t   f o r m e d   by  t h e  
s h e e t   of  t h e   i n v e n t i o n   and  in  o t h e r s ,   i t   a s s u m e s   t h e   w a f e r s  
v i t h i n   t h e   s h e e t s .   The  p r o d u c t   i s   p r o d u c e d ,   f o r   e x a m p l e ,   b y  
f o r m i n g   a  u n i t   i n c l u d i n g   a  d i s p e r s e d   l a y e r   of  l a u n d r y   c a r e  
a c i i t i v e   and  a t   l e a s t   one  s h e e t   of  t he   i n v e n t i o n   and  t h e n  
s c a l i n g   t h e   u n i t .  

S i n c e   t h e   s h e e t   fo rm  of  t he   l a u n d r y   c a r e   p r o d u c t   c o n t a i n s   t h e  
b r e a c h   as  p h y s i c a l l y   s e p a r a t e d   p a r t i c l e s ,   or  w a f e r s ,   t h i s  
i n v e n t i o n   o f f e r s   t he   f o l l o w i n g   a d v a n t a g e s   o v e r   w a t e r - s o l u b l e  
> ; g s :  
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; i )   c l u m p i n g   of  t h e   a c t i v e   i n g r e d i e n t   is  not   p o s s i b l e ;  

(2)  t h e r e   can  be  more  c o n t r o l l e d   m e t e r i n g   of  t h e   d i s s o l v i n g  

a l e a c h   ; 

(3)  s p o t   damage   to  t h e   f a b r i c s   i s   m i n i m i z e d .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

w a t e r - i n s o l u b l e   m o n o m e r .   S u i t a b l e   p o l y m e r i z a b l e   m o n o m e r s  

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

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

a c r y l a t e s ,   h a v i n g   a l k y l   s u b s t i t u e n t s   w i t h   up  to  18  or  m o r e  

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

a l k y l   s u b s t i t u e n t s   of  5  to  18  or  more   c a r b o n   a t o m s   or  o t h e r  

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

w i t h   f r e e - r a d i c a l   c a t a l y s t s   to   fo rm  s o f t ,   s o l i d   p o l y m e r s .  

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

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

such   as  e t h y l e n e   and  p r o p y l e n e ,   and  c o n j u g a t e d   d i e n e s   f o r m i n g  

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

i s o p r e n e .  

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

t h e   a l k y l   g r o u p   has   f r o m   1  to  8  c a r b o n   a toms   and  a l k y l  

m e t h a c r y l a t e s   w h e r e i n   t h e   a l k y l   g r o u p   has   f rom  5  to  18  c a r b o n  

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

2 - e t h y l h e x y l   a c r y l a t e ;   o c t y l   a c r y l a t e ;   n - a m y l   m e t h a c r y l a t e ;  

h e x y l   m e t h a c r y l a t e ;   o c t y l   m e t h a c r y l a t e ;   d o d e c y l   m e t h a c r y l a t e  

and  t h o s e   a c r y l a t e s   or  m e t h a c r y l a t e s   w i t h   s u b s t i t u t e d   a l k y l  

g r o u p s ,   s u c h   as  b u t o x y e t h y l   a c r y l a t e   or  m e t h a c r y l a t e .  

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

p r e f e r r e d   to   e m p l o y   a l k y l   a c r y l a t e s   in  which   t h e   a l k y l   g r o u p  

- 6 -  



0 2 1 7 1 8 6  

has   f rom  1  to  4  c a r b o n   a t o m s .   T y p i c a l   c o m p o u n d s   i n c l u d e ;  
m e t h y l   a c r y l a t e ,   e t h y l   a c r y l a t e ,   p r o p y l   a c r y l a t e   and  b u t y l  

a c r y l a t e ,   and  p r e f e r a o l y   b u t y l   a c r y l a t e .  

The  w a t e r - s o l u b l e   a n i o n i c   monomer   w h i c h   i s   c o m b i n e d   w i t h   t h e  
w a t e r - i n s o l u b l e   s o f t   monomer  to   f o rm  an  a d d i t i o n   p o l y m e r   o f  

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

a l k a l i - s o l u b i l i z i n g   a n i o n i c   f u n c t i o n a l i t i e s   i n c l u d i n g   c a r b o x y l  

g r o u p s ,   s u l f o n i c   a c i d   g r o u p s ,   s u l f a t e   g r o u p s ,   p h o s p h a t e   g r o u p s  
and  t h e   l i k e .   i f   d e s i r e d ,   m o n o m e r i c   p r e c u r s o r s   s u c h   a s  
a c r y l a m i d e s ,   m a l e i c   a n h y d r i d e ,   a c r y l i c   e s t e r s ,   a c r y l o n i t r   i l e  
and  the   l i k e   can   be  e m p l o y e d   in  t h e   a d d i t i o n   r e a c t i o n   u n d e r  

c o n d i t i o n s   w h e r e   t h e y   fo rm  i o n i z a b l e   g r o u p s ,   such   as  c a r b o x y l  
g r o u p s ,   in  t h e   c o p o l y m e r .  

Monomers   c o n t a i n i n g   c a r b o x y l i c   a c i d   a r e   p r e f e r r e d   i n c l u d i n g :  
m a l e i c   a c i d ;   f u m a r i c   a c i d ;   b e t a - c a r b o x y - e t h y l a c r y l a t e ;  
i t a c o n i c   a c i d   and  t h e   l i k e .   B e s t   r e s u l t s   a r e   o b t a i n e d   a n d ,  

a c c o r d i n g l y ,   i t   i s   p r e f e r r e d   to  e m p l o y   as  t he   a n i o n i c   m o n o m e r ,  
m e t h a c r y l i c   a c i d   or  a c r y l i c   a c i d .  

A  p r e f e r r e d   a d d i t i o n   p o l y m e r   i n c l u d e s   an  a c r y l i c   c o p o l y m e r  
f o r m e d   f rom  a  w a t e r - i n s o l u b l e   s o f t   monomer   such   as  m e t h y l  

a c r y l a t e ,   e t h y l   a c r y l a t e ,   or  b u t y l   a c r y l a t e   and  an  a n i o n i c  

monomer  s e l e c t e d   f rom  m e t h a c r y l i c   a c i d ,   a c r y l i c   a c i d   or  m a l e i c  

a c i d .  

The  w a t e r - s o l u b l e   n o n i o n i c   monomer   of  t h e   i n v e n t i o n   i s  

e m p l o y e d ,   when  d e s i r e d ,   to  e n h a n c e   t h e   d i s s o l v a b i l i t y   of  t h e  

p o l y m e r   and  to  p e r m i t   a  r e d u c t i o n   in  t h e   a m o u n t   of  a n i o n i c  

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

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

m e t h a c r y l a t e s   c o n t a i n i n g   an  a l k y l e n e   g r o u p   h a v i n g   f rom  2  to  6 

c a r b o n   a t o m s   to  w h i c h   t h e   h y d r o x y   g r o u p   i s   a t t a c h e d .   E x a m p l e s  
of  such   m o n o m e r s   i n c l u d e   2 - h y d r o x y p r   o p y l   a c r y l a t e ,  
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2 - h y d r o x y p r o p y l   m e t h a c r y l a t e ,   a n a ,   more  p r e f e r a b l y ,  
2 - n y d r o x y e t h y l   a c r y l a t e   and  2 - h y d r o x y   e t h y l   m e t h a c r y l a t e .  
O t h e r   w a t e r - s o l u b l e   n o n i o n i c   m o n o m e r s   i n c l u d e  

N - v i n y l p y r r o l i d o n e ,   v i n y l   a c e t a t e   (  h y d r o l y z e d   )  ,  3 - c h l o r o -  
2 - h y d r o x y p r o p y l   a c r y l a t e ,   6 - h y d r o x y h e x y l   a c r y l a t e ,  
5  ,  6 - d i h y d r o x y h e x y l   m e t h a c r y l a t e   and  the   l i k e .  

A d d i t i o n   p o l y m e r s   of  t h e   i n v e n t i o n   i n c o r p o r a t i n g   a  n o n i o n i c  
monomer  i n c l u d e ,   f o r   e x a m p l e ,   e t h y l   a c r y l a t e /   h y d r o x y e t h y l  
m e t h a c r y l a t e / m e t h a c r y l i c   a c i d ;   m e t h y l   a c r y l a t e / h y d r o x y e t h y l  

a c r y l a t e / m e t h a c r y l i c   a c i d ;   b u t y l   a c r y l a t e / h y d r   o x y p r o p y l  
m e t h a c r y l a t e / m e t h a c r y l i c   a c i d ;   e t h y l   a c r y l a t e / N - v i n y l  

p y r r o l i d o n e / m e t h a c r y l i c   a c i d ;   b u t a d i e n e / h y d r o x y e t h y l  

m e t h a c r y l a t e / m e t h a c r y l i c   a c i d   and  m e t h y l   a c r y l a t e / a c r y l a m i d e /  
m a l e i c   a c i d .  

P r e f e r r e d   p o l y m e r s   of  t h e   i n v e n t i o n   c o n t a i n i n g   n o n i o n i c  
m o n o m e r s   i n c l u d e :   .  e t h y l   a c r y l a t e / h y d r o x y e t h y l  

m e t h a c r y l a t e / m e t h a c r y l i c   a c i d ;   e t h y l   a c r y l a t e / h y d r o x y e t h y l  
a c r y l a t e / m e t h a c r y l i c   a c i d ;   e t h y l   a c r y l a t e / h y d r o x y e t h y l  

a c r y l a t e / a c r y l i c   a c i d ;   e t h y l   a c r y l a t e / h y d r o x y e t h y l  

m e t h a c r y l a t e / a c r y l i c   a c i d   and  e t h y l   a c r y l a t e / a c r y l a m i d e /  
m e t h a c r y l i c   a c i d .  

In  o r d e r   to  r e d u c e   t h e   t e n d e n c y   to  d e v e l o p   t a c k   a t   h i g h  
r e l a t i v e   h u m i d i t y ,   i t   may  be  d e s i r a b l e   to  i n c l u d e   a  m i n o r  

a j n o u n t   of  a  w a t e r - i n s o l u b l e   h a r d   monomer  in  t h e   a d d i t i o n  
p o l y m e r   of  t h e   i n v e n t i o n .   W a t e r - i n s o l u b l e   h a r d   monomer s   o f  
t h e   i n v e n t i o n   i n c l u d e   p o l y m e r i z a b l e   e t h y l e n i c a l l y   u n s a t u r a t e d  
m o n o m e r s   i n c l u d i n g :   b e n z y l   a c r y l a t e   or  m e t h a c r y l a t e ,   v i n y l  
c h l o r i d e ,   c h l o r o s t y r e n e ,   v i n y l   a c e t a t e   a n d  

a l p h a - m e t h y l s t y r e n e .   A  p r e f e r r e d   c l a s s   of  w a t e r - i n s o l u b l e  
h a r d   monomers   i n c l u d e s :   a c r y l o n i   t r i l e ;   m e t h a c r y l o n i t r i l e   a n d  
s t y r e n e .  
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E n h a n c e d   r e s u l t s   h a v e   been   o b t a i n e d ,   and  a c c o r d i n g l y ,   i t   i s  

p r e f e r r e d   to  e m p l o y   as  t he   h a r d   m o n o m e r ,   a  to   C4  a l k y l  
m e t h a c r y l a t e .   T y p i c a l   e x a m p l e s   of  s u c h   m o n o m e r s   i n c l u d e   e t h y l  
m e t h a c r y l a t e ,   p r o p y l   m e t h a c r y l a t e ,   i s o p r o p y l   m e t h a c r y l a t e ,  

n - b u t y l   m e t h a c r y l a t e   and  s e c - b u t y l   m e t h a c r y l a t e .   An 

e s p e c i a l l y   p r e f e r r e d   h a r d   monomer   i s   m e t h y l   m e t h a c r y l a t e .  

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

s u c h   h a r d   m o n o m e r s   i n c l u d e :   b u t y l   a c r y l a t e / m e t h y l  

m e t h a c r y l a t e / m e t h a c r y l i c   a c i d ;   e t h y l   a c r y l a t e / m e t h y l m e t h -  

a c r y l a t e / m e t h a c r y l i c   a c i d   and  m e t h y l   a c r y l a t e / m e t h y l  

m e t h a c r y l a t e / a c r y l i c   a c i d .  

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

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

c a t i o n   s u c h   as  ammonium  or  a  G r o u p   IA  m e t a l   c a t i o n   e m p l o y e d   a s  

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

of  a n i o n i c   monomer   . u s e d   in  t h e   p o l y m e r .   The  m e t a l   c a t i o n   may 
be  s o d i u m ,   p o t a s s i u m ,   l i t h i u m   or  t he   l i k e ;   t h e   b a s e   may  be  a  

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

l i k e .   P o l y m e r s   w i t h   a  h i g h   p r o p o r t i o n   of  a n i o n i c   monomer  may 

r e q u i r e   o n l y   a  low  d e g r e e   of  n e u t r a l i z a t i o n   a n d ,   c o n v e r s e l y ,  

p o l y m e r s   w i t h   a  low  p r o p o r t i o n   of  a n i o n i c   monomer  may  r e q u i r e  

a  h i g h   d e g r e e   of  n e u t r a l i z a t i o n   and  i t   i s   p o s s i b l e   to   h a v e   0 

to  100%  n e u t r a l i z a t i o n   of  t h e   a n i o n i c   m o n o m e r .   M o r e o v e r ,   i t  

i s   n o t   n e c e s s a r y   to   o v e r - n e u t r a l i z e   t h e   a n i o n i c   m o n o m e r .  

I t   may  be  p o s s i b l e   to  e m p l o y   o t h e r   m e t a l   c a t i o n s   in  t h e  

n e u t r a l i z i n g   c o m p o u n d .   Group   I I   m e t a l   c a t i o n s   h a v e   b e e n   f o u n d  

to  be  s o m e w h a t   l e s s   e f f e c t i v e   t h a n   t h e   Group   IA  m e t a l   c a t i o n s  

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

p o l y m e r   . 

Tne  p r o p o r t i o n s   of  monomer s   e m p l o y e d   in  t h e   p o l y m e r   s h e e t   o f  

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

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

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

t e m p e r a t u r e .  

In  g e n e r a l ,   at   l e a s t   a b o u t   40%  by  w e i g h t   of  t h e   s o f t   m o n o m e r  

i s   e m p l o y e d   in  o r d e r   to  i m p a r t   s u f f i c i e n t   low  t e m p e r a t u r e  

f l e x i b i l i t y   to  t h e   p o l y m e r   s h e e t .   I t   may  be  p o s s i b l e   t o  

e m p l o y   l e s s   t h a n   40%  s o f t   m o n o m e r .   In  t h a t   e v e n t ,  

p l a s t i c i z e r s   a r e   o f t e n   r e q u i r e d   to  p r o v i d e   n e e d e d   f l e x i b i l i t y  

t o   t h e   s h e e t .   In  g e n e r a l ,   up  to   a b o u t   85%  by  w e i g h t   of  s o f t  

m o n o m e r   can  be  e m p l o y e d .   P r e f e r a b l y ,   f r om  a b o u t   40%  to  85%  b y  

w e i g h t   of  s o f t   monomer  i s   e m p l o y e d ,   and  mos t   p r e f e r a b l y   f r o m  

a b o u t   60%  to  80%  by  w e i g h t   of  s o f t   monomer  i s   e m p l o y e d .  

In  g e n e r a l ,   in  o r d e r   to   p r o v i d e   t h e   minimum  d e s i r e d   w a t e r  

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

d e t e r g e n t s   or  t he   l i k e ,   a t   l e a s t   a b o u t   15%  up  to   a b o u t   100%  b y  

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

a m o u n t   of  a n i o n i c   monomer  e m p l o y e d   is   i n c r e a s e d ,   i t   has   b e e n  

f o u n d   t h a t   the   n e u t r a l i z e d   p o l y m e r   may  become   i n c r e a s i n g l y  

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

t e m p e r a t u r e .   In  o r d e r   to  p r o v i d e   i m p r o v e d   low  h u m i d i t y  

f l e x i b l e   t e a r   p r o p e r t i e s   f o r   t h e   s h e e t ,   i t   i s   p r e f e r r e d   t o  

e m p l o y   f rom  a b o u t   15%  to  50%  a n d ,   more  p r e f e r a b l y ,   f rom  a b o u t ;  

15%  to  40%  of  t h e   w a t e r - s o l u b l e   a n i o n i c   m o n o m e r .   For  b e s t  

r e s u l t s   t he   i o n i z a b l e   g r o u p s   of  t h e   a n i o n i c   monomer   a f t e r  

p o l y m e r i z a t i o n   s h o u l d   be  n e u t r a l i z e d   up  to  100%  to  a c h i e v e  

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

g e n e r a l l y   r e q u i r e   a  h i g h   d e g r e e   of  n e u t r a l i z a t i o n ,   a n d  

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

g e n e r a l l y   r e q u i r e   a  low  d e g r e e   of  n e u t r a l i z a t i o n .  

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

s u c h   as  b u t y l   g r o u p s ,   u s u a l l y   h i g h e r   l e v e l s ,   w i t h i n   t he   a b o v e  

n o t e d   r a n g e ,   of  a n i o n i c   monomer   i s   e m p l o y e d   to  p r o v i d e  

s a t i s f a c t o r y   d i s s o l u t i o n   of  t h e   p o l y m e r .   Under   s u c h  
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c i r c u m s t a n c e s   f rom  a b o u t   40  to  60%  of  a n i o n i c   monomer  may  b e  
e m p l o y e d .   if   d e s i r e d ,   a  p o r t i o n   of  t h e   a n i o n i c   monomer  may  b e  
s u b s t i t u t e d   w i t h   a  w a t e r - s o l u b l e   n o n i o n i c   monomer  of  t h e  
i n v e n t i o n .  

The  w a t e r - s o l u b l e   n o n i o n i c   monomer  of  t h e   i n v e n t i o n   c a n  
e n h a n c e   t h e   w a t e r   s o l u b i l i t y   of  t h e   a d d i t i o n   p o l y m e r   of  t h e  
i n v e n t i o n   w i t h o u t   a d d i n g   t h e r e t o   i o n i z a b l e   f u n c t i o n a l i t i e s .  
In  g e n e r a l ,   use   of  t he   w a t e r - s o l u b l e   n o n i o n i c   monomer  i s  

d i s c r e t i o n a r y ,   p a r t i c u l a r l y   w h e r e   t h e   p o l y m e r   s h e e t   i s   n o t  
s u b j e c t e d   to  low  r e l a t i v e   h u m i d i t y   a n d / o r   low  t e m p e r a t u r e .  

In  g e n e r a l ,   t h e   p a r t i c u l a r   a m o u n t   of  n o n i o n i c   monomer  e m p l o y e d  
i s   n o t   c r i t i c a l .   U s u a l l y   f rom  a b o u t   0  to  40%  by  w e i g h t   i s  

e m p l o y e d ,   w i t h   a m o u n t s   f rom  a b o u t   0  to  15%  by  w e i g h t   b e i n g  
p r e f e r r e d ,   i t   i s   b e s t   to  employ '   s i g n i f i c a n t   a m o u n t s   o f  
n o n i o n i c   monomer  w i t h i n   t h e   b r o a d   r a n g e   when  s o f t   a c r y l a t e s  
a r e   u t i l i z e d   h a v i n g   l o n g e r   a l k y l   c h a i n s ,   s u c h   as  b u t y l   g r o u p s  
or  2 - e t h y l h e x y l   g r o u p s .  

The  w a t e r - i n s o l u b l e   h a r d   monomer  of  t h e   i n v e n t i o n   i s   e m p l o y e d ,  
as  d e s i r e d   w i t h i n   g e n e r a l l y   b r o a d   l i m i t s .   The  h a r d   m o n o m e r  
has   b e e n   f o u n d   u s e f u l   to  r e d u c e   t h e   t a c k   of  t h e   r e s u l t i n g  
p o l y m e r   a t   h i g h   r e l a t i v e   h u m i d i t y .   S u b s t a n t i a l   a m o u n t s   o f  
h a r d   monomer   a r e   not   e m p l o y e d ,   s i n c e   t h e y   t e n d   to  r e d u c e   t h e  
low  t e m p e r a t u r e   f l e x i b i l i t y   of  t h e   p o l y m e r   in  s h e e t   f o r m .  

A c c o r d i n g l y ,   f rom  a b o u t   0  to  20%  by  w e i g h t   of  h a r d   monomer  i s  
e m p l o y e d .  

P r e f e r r e d   a d d i t i o n   p o l y m e r s   c a p a b l e   of  f o r m i n g   s e l f - s u p p o r t i n g  
f i l m s   a r e   p r e p a r e d   f rom  t he   f o l l o w i n g   m o n o m e r s   h a v i n g   t h e  
i n d i c a t e d   p r o p o r t i o n s :  
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Among  t h e   f a c t o r s   a f f e c t i n g   d i s s o l v a b i l i t y   and  m e c h a n i c a l  
p r o p e r t i e s   of  t h e   f i l m   is   t h e   m o l e c u l a r   w e i g h t .   In  g e n e r a l ,  
as  i t s   m o l e c u l a r   w e i g h t   i s   r e d u c e d   the   m e c h a n i c a l   p r o p e r t i e s  
of  t h e   p o l y m e r   may  t e n d   to  b e c o m e   l e s s   d e s i r a b l e .  

F u r t h e r m o r e ,   i t   has   been   p r e v i o u s l y   t h o u g h t   t h a t   as  t h e  
m o l e c u l a r   w e i g h t   of  t h e   p o l y m e r   i n c r e a s e s   and  o t h e r   f a c t o r s  

s u c h   as  a n i o n i c   monomer  l e v e l   and  d e g r e e   of  n e u t r a l i z a t i o n ,  

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

H o w e v e r ,   i t   has   now  been   f o u n d   t h a t   p o l y m e r s   w i t h   15%  or  m o r e  
by  w e i g h t   of  a n i o n i c   monomer   a r e   s o l u b l e   even   a t   v e r y   h i g h  
m o l e c u l a r   w e i g h t ,   even   t h o u g h   n e u t r a l i z e d   up  to  100%  or  l e s s .  
Above  15%  a n i o n i c   monomer  t h e   p o l y m e r   d i s s o l v e s   a t   a  
r e a s o n a b l e   r a t e   even   at   c o o l   wash  t e m p e r a t u r e s   of  a b o u t   6 0 ° F .  
In  a d d i t i o n ,   i t   i s   now  p o s s i b l e ,   i f   d e s i r e d ,   to  i m p r o v e  
m e c h a n i c a l   p r o p e r t i e s   by  u t i l i z i n g   a  h i g h e r   m o l e c u l a r   w e i g h t  
p o l y m e r   w i t h o u t   s a c r i f i c i n g   s o l u b i l i t y .  

At  h i g h   r e l a t i v e   h u m i d i t i e s   (RH) ,   u s u a l l y   a b o v e   a b o u t   75%  RH, 
s o m e t i m e s   e n c o u n t e r e d   d u r i n g   s t o r a g e   or  use   i t   has   b e e n   f o u n d  
t h a t   t h e   p o l y m e r   f i l m   of  t h e   i n v e n t i o n   may  become   more   t a c k y .  
P o l y m e r   s h e e t s   may  t e n d   to   s t i c k   to  one  a n o t h e r ,   e s p e c i a l l y  
when  s t o r e d   in  a  r o l l   or  o t h e r   d i s p e n s e r   t y p e   fo rm  a t   h i g h  
r e l a t i v e   h u m i d i t y .   A c c o r d i n g l y ,   to  r e d u c e   a n d / o r   e l i m i n a t e  

t h a t   t e n d e n c y ,   i t   may  be  d e s i r a b l e   to  e m p l o y   a  b a r r i e r   c o a t i n g  
on  t h e   o u t e r   s u r f a c e   of  t h e   p o l y m e r   s h e e t .   The  b a r r i e r  

c o a t i n g   t e n d s   to  a c t   to  i n s u l a t e   t h e   s h e e t   f rom  t h e   e f f e c t s   o f  

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

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

up  when  t h e   s h e e t   i s   i n t r o d u c e d   i n t o   w a t e r .   In  one  a s p e c t ,  
s u i t a b l e   b a r r i e r   c o a t i n g s   g e n e r a l l y   c o n t a i n   a  f i l m - f o r m i n g  
h a r d   c o m p o n e n t ,   a  p l a s t i c i z i n g   c o m p o n e n t   and  an  e m u l s i f i e r .  

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

g l y c e r y l   m o n o s t e a r a t e .   T y p i c a l   p l a s t i c i z i n g   c o m p o n e n t s  
i n c l u d e   l a n o l i n   and  p e t r o l a t u m .   T y p i c a l   e m u l s i f i e r s   i n c l u d e  

s t e a r i c   a c i d   and  t he   l i k e .   The  m a t e r i a l s   r e f e r r e d   to  a b o v e  
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may  p e r f o r m   m u l t i p l e   f u n c t i o n s .   For  e x a m p l e ,   g l y c e r y l  

m o n o s t e a r a t e   may  f u n c t i o n   b o t h   as  an  e m u l s i f i e r   and  as  a 

f i l m - f o r m i n g   m a t e r i a l ,   w h i l e   l a n o l i n   may  f u n c t i o n   b o t h   as  a n  

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

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

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

c r o s s - l i n k i n g .   A  t y p i c a l   f i l m - f o r m i n g   c o m p o n e n t   i s  

p o l y v i n y l a l c o h o l   .  T y p i c a l   p l a s t i c i z i n g   c o m p o n e n t s   i n c l u d e  

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

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

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

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

t h e i r   m e t h o d   of  a p p l i c a t i o n   to  a  s u r f a c e   a r e   d i s c l o s e d   in  U . S .  

P a t e n t   No.  3 , 3 2 2 , 6 7 4   i s s u e d   May  30,   1 9 6 7 ,   U .S .   P a t e n t   N o .  

4 , 3 9 0 , 4 3 6 ,   i s s u e d   J u n e   28,  1983  and  U . S . . P a t e n t   No.  3 , 2 5 7 , 3 4 8 ,  

i s s u e d   J u n e   21,  1966 .   The  d i s c l o s u r e   of  s a i d   p a t e n t s   i s  

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

c o n s t i t u e n t s ,   p r e p a r a t i o n   and  a p p l i c a t i o n   of  t he   b a r r i e r  

c o a t i n g .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e   b a r r i e r   c o a t i n g   need   no t   b e  

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

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

b l e a c h .   The  f i l m - f o r m i n g   p o l y m e r   of  t h e   i n v e n t i o n   r e s i s t s   t h e  

o x i d i z i n g   e f f e c t s   of  r e a c t i v e   l a u n d r y   c a r e   a d d i t i v e s   and  d o e s  

n o t   r e q u i r e   an  i n n e r   b a r r i e r   c o a t i n g   to   p r o t e c t   e i t h e r   i t s e l f  

or  t he   a d d i t i v e ,   f rom  d e t e r i o r a t i o n .  

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

a n d / o r   low  h u m i d i t y   f l e x i b i l i t y   -  to   t h e   p o l y m e r   s h e e t   t o  

p r e v e n t   t he   p o l y m e r   f rom  d r y i n g   o u t   and  b e c o m i n g   e m b r i t t l e d ,  

i t   may  be  d e s i r a b l e   to  e m p l o y   a  p l a s t i c i z e r   in  t he   p o l y m e r  

c o m p o s i t i o n .   P l a s t i c i z e r s   a r e   e m p l o y e d   w h i c h   a r e   r e s i s t a n t   t o  
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.he  o x i d i z i n g   and  o t h e r   r e a c t i v e   e f f e c t s   of  trie  l a u n d r y   c a r e  

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

> l a s t i c i z e r   i s   g l y c e r y l   t r i a c e t a t e .  

Such  a  p l a s t i c i z e r   may  be  e m p l o y e d   in  c o n v e n t i o n a l   a m o u n t s ,  

j s u a l l y   a b o u t   5  to  40  w e i g h t   p e r c e n t .   A l t e r n a t i v e l y   to  r e d u c e  

e m b r i t t l e m e n t   i t   may  be  d e s i r a b l e   to  e m p l o y   in  t h e   p o l y m e r ,  

minor   a m o u n t s   of  m o n o m e r s   h a v i n g   r e l a t i v e l y   low  g l a s s  

t r a n s i t i o n   t e m p e r a t u r e s .   Such  m o n o m e r s   as  b u t y l   a c r y l a t e ,  

2 - e t h y l h e x y l   a c r y l a t e   or  h y d r o x y e t h y l   a c r y l a t e   may  be  e m p l o y e d  

f o r   t h a t   p u r p o s e .  

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

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

t a c k i n e s s ,   i n c r e a s i n g   m o d u l u s ,   e t c .   E x a m p l e s   a r e   t a l c s ,  

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

I t   has   b e e n   f o u n d   t h a t   t h e   o p t i o n a l   i n c l u s i o n   of  a  s m a l l  

a m o u n t   of  a  s o l u b i l i z e r   or  s u r f a c t a n t   may  s o m e t i m e s   be  h e l p f u l  

in  a i d i n g   d i s s o l u t i o n   of  t h e   s h e e t   d u r i n g   u s e .   S u i t a b l e  

s u r f a c t a n t s   may  be  a d d e d   to   t h e   p o l y m e r   s h e e t   to  a i d   i n  

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

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

c a r e   a d d i t i v e s .  

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

p r o d u c t   of  t h e   i n v e n t i o n   may  be  s e l e c t e d   f rom  t h e   b r o a d   r a n g e  

of  t y p i c a l   w a s h i n g   m a c h i n e   a d d i t i v e s   i n c l u d i n g   e n z y m e s ,  

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

w a t e r   s o f t e n e r s ,   w r i n k l e   r e l e a s e   a d d i t i v e s ,   a d d i t i v e s  

i m p a r t i n g   a  s p e c i f i c   f e e l   or  hand   to  t h e   l a u n d r y   a n d  

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

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

f o r m .  
- 1 5 -  



0 2 1 7 1 8 6  
S u f f i c i e n t   a m o u n t s   of  s u c h   l a u n d r y   c a r e   a d d i t i v e s   a r e   e m p l o y e d  
to  p r o v i d e   an  e f f e c t i v e   l e v e l   when  r e l e a s e d   to  t h e   w a s h  

l i q u o r .   In  g e n e r a l ,   i t   has   b e e n   f o u n d   n e c e s s a r y   to  d e l i v e r  
f r o m   a b o u t   2  to  20  g rams   of  a d d i t i v e ,   e s p e c i a l l y   b l e a c h i n g  

c o m p o u n d ,   to   a  t y p i c a l   v/ash  l i q u o r   d e p e n d i n g   upon  f o r   e x a m p l e ,  
t h e   a m o u n t   of  a v a i l a b l e   b l e a c h i n g   s p e c i e s   in  t h e   b l e a c h i n g  

c o m p o s i t i o n .   The  a c t u a l   p e r c e n t a g e   of  a d d i t i v e   in  t h e   f i n a l  
s h e e t   w i l l   d e p e n d   upon  many  f a c t o r s   i n c l u d i n g   t h e   s i z e   a n d  

t h i c k n e s s   of  t h e   s h e e t .   For  t y p i c a l   s h e e t s ,   t h e   r a t i o   o f  

c h l o r i n e   b l e a c h   to  p o l y m e r   s h o u l d   be  f rom  a b o u t   1 0 : 1   to  1 : 2 .  

The  b l e a c h i n g   c o m p o s i t i o n   of  t h e   i n v e n t i o n   is   a  d ry   c h l o r i n e  

t y p e   b l e a c h i n g   a g e n t .   The  c h l o r i n e   b l e a c h   may  i n c l u d e   a l k a l i  

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

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

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

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

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

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

and  t h e   o r g a n i c   p e r o x y   b l e a c h e s .   T y p i c a l   i n o r g a n i c   p e r o x y  
b l e a c h e s   a r e   t he   a l k a l i   m e t a l   s a l t s   of  p e r b o r a t e s ,  

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

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

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

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

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

The  m o s t   p r e f e r r e d   dry  b l e a c h e s   a r e   t h e   s o d i u m   and  p o t a s s i u m  

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

s o d i u m   p e r b o r a t e   m o n o h y d r a t e ,   s o d i u m   p e r b o r a t e   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   and  m i x t u r e s   t h e r e o f .  
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The  a d d i t i o n   p o l y m e r   of  t h e   i n v e n t i o n   i s   p r e p a r e d   by  c o m o n o m e r  
f r e e   r a d i c a l   p o l y m e r i z a t i o n ,   s u c h   as  e m u l s i o n   p o l y m e r i z a t i o n ,  

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

C o n v e n t i o n a l   e m u l s i o n   p o l y m e r i z a t i o n   t e c h n i q u e s   a r e   w e l l   k n o w n  
and  a r e   d e s c r i b e d   in  U.S .   P a t e n t   Nos.   2 , 7 5 4 , 2 8 0   a n d  

2 , 7 9 5 , 5 6 4 .   The  c o m o n o m e r s   may  be  e m u l s i f i e d ,   i f   n e c e s s a r y ,  
w i t h   an  a n i o n i c   or  n o n i o n i c   d i s p e r s i n g   a g e n t ,   a b o u t   0.5%  t o  

10%  t h e r e o f   b e i n g   u s e d   by  w e i g h t   of  t o t a l   m o n o m e r s .   A 

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

ammonium  or  p o t a s s i u m   p e r s u l f a t e ,   may  be  u sed   a l o n e   or  i n  

c o n j u n c t i o n   w i t h   an  a c c e l e r a t o r ,   such   as  p o t a s s i u m  

m e t a b i s u l f   i t e   or  s o d i u m   t h i o s u l f a t e .   The  i n i t i a t o r   a n d  

a c c e l e r a t o r ,   c o m m o n l y   r e f e r r e d   to  as  t h e   c a t a l y s t   s y s t e m ,   may  
be  u s e d   in  p r o p o r t i o n s   f r o m   a b o u t   0 .1   to   2%,  e a c h   b a s e d   u p o n  
t h e   w e i g h t   of  m o n o m e r s   to   be  c o p o l y m e r i z e d .   T h e  

p o l y m e r i z a t i o n   t e m p e r a t u r e   m a i n t a i n e d   d u r i n g   t n e   r e a c t i o n   may  
be  f rom  room  t e m p e r a t u r e   to  a b o u t   90°C  or  m o r e .  

E x a m p l e s   of  d i s p e r s i n g   a g e n t s ,   s u r f a c t a n t s   and  e m u l s i f i e r s  

s u i t a b l e   fo r   t h e   p o l y m e r i z a t i o n   p r o c e s s   of  t h e   i n v e n t i o n  

i n c l u d e   a l k a l i   m e t a l   and  ammonium  s a l t s   of  a l k y l ,   a r y l ,  

a l k a r y l ,   and  a r a l k y l   s u l f o n a t e s ,   s u l f a t e s   a n d  

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

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

a m i n e s ,   a m i d e s   and  a l k y l p h e n o l s .  

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

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

m e r c a p t a n ,   p o l y m e r c a p t a n ,   or  p o l y h a l o g e n   compound   in  t h e  

p o l y m e r i z a t i o n   mix .   E s t e r s   of  m e r c a p t o a l k a n o i c   a c i d s   a r e  

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

p a r t i c u l a r l y ,   b u t y l a t e d   m e r c a p t o p r o p i o n i c   a c i d   (BMPA).  T h e  

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

0 .2   to  2%  by  w e i g h t .  
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C o n v e n t i o n a l   s o l u t i o n   p o l y m e r i z a t i o n   t e c h n i q u e s   a r e   w e l l  

k n o w n .   Monomers   and  i n i t i a t o r s   a r e   c o m b i n e d   in  a  

s o l v e n t - c o n t a i n i n g   r e a c t o r .   The  s o l v e n t   may  be ,   f o r   e x a m p l e ,  

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

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

t e m p e r a t u r e .   T e m p e r a t u r e   may  be  m a i n t a i n e d   up  to   t h e   b o i l i n g  

p o i n t   of  t h e   s o l v e n t   c h o s e n .   A  t y p i c a l   p o l y m e r i z a t i o n  

i n i t i a t o r   may  be  of  t he   n i t r i l e   t y p e ,   and  may  be  u s e d   f r o m  

a b o u t   0 . 1   to  5%  b a s e d   on  t h e   w e i g h t   of  m o n o m e r s   to   b e  

p o l y m e r i z e d .  

C o n v e n t i o n a l   p h o t o - c h e m i c a l   p o l y m e r i z a t i o n   t e c h n i q u e s   a r e   a l s o  

b e c o m i n g   w e l l   known.   Monomers   and  p h o t o - i n i t i a t o r s   a r e  

c o m b i n e d ,   g e n e r a l l y   w i t h   l i t t l e   or  no  s o l v e n t .   T h e  

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

e l e c t r o - m a g n e t i c   e n e r g y ,   g e n e r a l l y   u l t r a - v i o l e t   or  v i s i b l e  

l i g h t ,   and   p r o d u c e s   one  or  more  f r e e   r a d i c a l s   c a p a b l e   o f  

i n i t i a t i n g   p o l y m e r i z a t i o n .   The  monomer  s o l u t i o n ,   w i t h   a d d e d  

p h o t o - i n i t i a t o r ,   may  be  c o n v e r t e d   d i r e c t l y   to  p o l y m e r   f i l m   b y  

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

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

p o l y m e r i z a t i o n .   T y p i c a l   p h o t o - i n i t i a t o r s   may  be  b e n z o p h e n o n e  

or  d e r i v a t i v e s ,   w i t h   or  w i t h o u t   a d d e d   amine   s y n e r g i s t s ,   o r  

a c e t o p h e n o n e   d e r i v a t i v e s ,   and  may  be  u sed   f rom  a b o u t   0 . 0 1   t o  

5%  on  t h e   w e i g h t   of  m o n o m e r s   to  be  p o l y m e r i z e d .   A  t y p i c a l  

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

v a p o r   l a m p   w i t h   power   of  300  w a t t s   pe r   i n c h .  

P o l y m e r   P r e p a r a t i o n   E x a m p l e  

The  a d d i t i o n   p o l y m e r s   of  t h e   i n v e n t i o n   may  be  p r e p a r e d   a s  

f o l l o w s   : 

A  r e a c t o r   is   p a r t i a l l y   f i l l e d   w i t h   d e i o n i z e d   w a t e r   and  h e a t e d  

u n d e r   n i t r o g e n   f e e d   to  a  t e m p e r a t u r e   from  a b o u t   8 5 - 9 5 ° C .   An 

a q u e o u s   s o l u t i o n   of  t he   i n i t i a t o r   and ,   o p t i o n a l l y ,   e m u l s i f i e r s  
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t h e   r e a c t i o n   t e m p e r a t u r e ,   as  n e e d e d ,   and  tne   c o m o n o m e r s   f e e d  
is   i n t r o d u c e d .   Tne  c o m o n o m e - s   f e e d   i n c l u d e s   a l l   t h e  
c o m o n o m e r s   of  t he   i n v e n t i o n   and  t he   c h a i n   t r a n s f e r   a g e n t .   T h e  
c o m o n o m e r s   f e e d   i s   p r e f e r a b l y   a  d e l a y e d   f e e d   o v e r   a  p e r i o d   o f  
f rom  1  to  2  h o u r s .   D u r i n g   t h a t   t i m e   t he   d e s i r e d   r e a c t o r  
t e m p e r a t u r e   is  m a i n t a i n e d .  

A f t e r   a l l   t h e   m o n o m e r s   h a v e   b e e n   i n t r o d u c e d   i n t o   t h e   r e a c t o r  
t h e   p o l y m e r i z a t i o n   m i x t u r e   i s   h e l d   f o r   a b o u t   45  m i n u t e s   a t   t h e  
r e a c t i o n   t e m p e r a t u r e   to  e n s u r e   c o m p l e t i o n .   T h e r e a f t e r ,   t h e  
r e a c t i o n   mix  is   c o o l e d   and  t h e   l a t e x   f i l t e r e d   o f f .   A 
n e u t r a l i z e d   p o l y m e r   f o r m u l a t i o n   i s   p r e p a r e d   by  a d d i n g   t h e r e t o  
s o d i u m   h y d r o x i d e   s o l u t i o n   or  t h e   l i k e   to  n e u t r a l i z e   t h e  
p o l y m e r   to  up  to  100%  of  t h e o r e t i c a l .  

I f   d e s i r e d ,   t he   a d d i t i o n   p o l y m e r s   of  t he   i n v e n t i o n   can  a l s o   b e  
p r e p a r e d   by  a p p r o p r i a t e   s o l u t i o n   p o l y m e r i z a t i o n   t e c h n i q u e s .  
Such  t e c h n i q u e s   can   i n c l u d e   a  d e l a y e d   two  h o u r   a d d i t i o n   o f  
c o m o n o m e r s   c o n t a i n i n g   i n i t i a t o r   to  a  C e l l o s o l v e   ( r e a c t i o n  
s o l v e n t )   -  c o n t a i n i n g   r e a c t o r   a t   r e a c t i o n   t e m p e r a t u r e s   o f  
a b o u t   1 1 5 ° C .   A f t e r   t h e   monomer   f e e d   is   c o m p l e t e d ,   a d d i t i o n a l  
i n i t i a t o r   i s   a d d e d   to  c o m p l e t e   p o l y m e r i z a t i o n .  

N e u t r a l i z e d   p o l y m e r   f i l m s   a r e   p r e p a r e d   f rom  h i g h   s o l i d s  
n e u t r a l i z e d   s o l u t i o n s   of  t h e   p o l y m e r   by  c a s t i n g   or  e x t r u d i n g  
t e c h n i q u e s .   For  e x a m p l e ,   a  p o l y m e r   f i l m   of  t h e   i n v e n t i o n   m a y  
be  p r e p a r e d   by  d r a w i n g   down  a  h i g h   n o n - v o l a t i l e s   (25%  N . V . )  
n e u t r a l i z e d   p o l y m e r   on  a  p o l y e t h y l e n e   f i l m   w i t h   a  G a r d n e r  
k n i f e   or  t h e   l i k e   a n d ,   t h e r e a f t e r ,   d r y i n g   t he   p o l y m e r   f i l m   f o r  
1  hou r   at   9 5 ° c .   The  d r i e d   p o l y m e r   f i l m   is   p e e l e d   f rom  t h e  
p o l y e t h y l e n e   b a c k i n g   and  t h e r e a f t e r   e m p l o y e d   as  a  p o l y m e r  
s h e e t   fo r   r e t a i n i n g   a  l a u n d r y   c a r e   a d d i t i v e   of  t h e   i n v e n t i o n .  
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i  a e ^ i r e d ,   t ne   s o l i d   p o l y m e r   may  be  r e c o v e r e d   f rom  a  l a t e x   o r  

s o l u t i o n   e m p l o y i n g   a  w iped   f i l m   e v a p o r a t o r   or  t he   l i k e .   T h e  

o l i d   p o l y m e r   may  be  t r e a t e d   w i t h   b a s e   in  a  B a n b u r y - t y p e  

l i x e r ,   e x t r u d e d ,   r e m a i n i n g   w a t e r   r e m o v e d   by  v e n t i n g   and  t h e  

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

s  d i s p e n s e d   to  t he   s h e e t ,   a  s e c o n d   s h e e t   i s   p l a c e d   on  t op   o f  

:he  f i r s t   to  form  a  s a n d w i c h   or  t h e   f i r s t   s h e e t   f o l d e d   o v e r  

:he  a d d i t i v e   and  t h e   r e s u l t i n g   p a c k a g e   h e a t   s e a l e d .  

i g a i n ,   i f   d e s i r e d ,   t he   p o l y m e r   of  t h e   i n v e n t i o n   can  b e  

a r e p a r e d   by  a p p r o p r i a t e   p h o t o - p o l y m e r i z a t i o n   t e c h n i q u e s .   T h e  

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

added   s o l v e n t   i f   d e s i r e d .   The  n e u t r a l i z i n g   b a s e ,   fo r   e x a m p l e  

s o d i u m ,   l i t h i u m ,   or  p o t a s s i u m   h y d r o x i d e ,   i s   a d d e d   in  t h e  

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

of  t h e   a n i o n i c   monomer .   Wa te r   may  be  a d d e d   i f   n e e d e d   t o  

a s s i s t   in   s o l u b i l i z i n g   monomer  s a l t s   in  t h e   monomer   s o l u t i o n .  

A  s u r f a c t a n t ,   f o r   e x a m p l e   s o d i u m   l a u r y l   s u l f a t e ,   may  be  a d d e d  

i f   n e e d e d   to  s o l u b i l i z e   or  e m u l s i f y   any  of  t h e   c o m p o n e n t s   o f  

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

t r i a c e t a t e ,   may  be  added   i f   d e s i r e d   to   e n h a n c e   m e c h a n i c a l  

p r o p e r t i e s   of  t h e   p o l y m e r . "   The  p h o t o - i n i t i a t o r   is   d i s s o l v e d  

in  t h e   monomer   s o l u t i o n .   The  monomer   s o l u t i o n   i s   c a s t   to   t h e  

w e t - f i l m   t h i c k n e s s   n e e d e d   to  a c h i e v e   t he   d e s i r e d   d r y - f i l m  

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

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

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

s h e e t ,   a  s e c o n d   s h e e t   is   p l a c e d   on  t o p   of  t h e   f i r s t   to   f o rm  a  

s a n d w i c h   or  t h e   f i r s t   s h e e t   f o l d e d   o v e r   t h e   a d d i t i v e   and  t h e  

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

I t   i s   i m p o r t a n t   t h a t   t he   l a u n d r y   c a r e   a d d i t i v e   fo rm  a  

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

w i t h i n   t h e   p o l y m e r   s h e e t s .   If   any  p o c k e t s   of  a d d i t i v e   r e m a i n  

on  t h e   l a u n d r y   p r o d u c t ,   t h e n   upon   h a n d l i n g ,   t he   p o c k e t s   may  

c a u s e   t h e   s h e e t   m a t e r i a l   to  r u p t u r e .   A c c o r d i n g l y ,   t he   p r o d u c t  
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s h o u l d   be  f o r m e d   to  p r e v e n t   f o r m a t i o n   of  a d d i t i v e   p o c k e t s   o r  
c e l l s   and  to  p r o m o t e   f o r m a t i o n   of  a  t h i n ,   m o n o p a r   t i c u l a t e  
l a y e r   of  a d d i t i v e   a n c h o r e d   w i t h i n   t h e   p r o d u c t .  

For  t h a t   p u r p o s e   t h e   l a u n d r y   c a r e   a d d i t i v e   i s   u n i f o r m l y  
d i s p e n s e d   to  a  p o l y m e r   s h e e t ,   e i t h e r   as  p a r t i c l e s   or  a s  
w a f e r s .   The  p o l y m e r   s h e e t   may  t h e n   be  f o l d e d   .upon  i t s e l f   or  a  
s e c o n d   s h e e t   may  be  a p p l i e d   o v e r   t h e   d i s p e n s e d   a d d i t i v e .  
T h e r e a f t e r   u n d e r   r e l a t i v e l y   m i l d   c o n d i t i o n s   of  h e a t   a n d  
p r e s s u r e ,   t h e   l a y e r s   of  s h e e t   m a t e r i a l   c o n t a i n i n g   d i s p e r s e d  
a d d i t i v e   a r e   j o i n e d   to  t h e m s e l v e s   and  to  t h e   d i s p e r s e d  
p a r t i c u l a t e   or  w a f e r e d   a d d i t i v e   t h e r e i n   to  fo rm  a  u n i t a r y  
m o n o l i t h i c   m a t r i x .   I t   i s   a  key  a d v a n t a g e   of  t h e   p r e s e n t  
i n v e n t i o n   t h a t   t h e   l a u n d r y   p r o d u c t   is   a  u n i t a r y   m a t r i x   o r  
l a m i n a t e   i n t i m a t e l y   a n c h o r i n g   and  r e t a i n i n g   t h e   a d d i t i v e  
p a r t i c l e s   or  w a f e r s ,   t h u s   p r e v e n t i n g   f o r m a t i o n   of  p o c k e t s   o r  
c e l l s   of  a d d i t i v e .  

D u r i n g   s e a l i n g ,   t h e   p o l y m e r   s h e e t   s o f t e n s   and  f l o w s   a t   l e a s t  
in  p a r t   i n t o   t h e   i n t e r s t i c e s   or  v o i d s   b e t w e e n   t h e   a d d i t i v e  
p a r t i c l e s   or  w a f e r s ,   t h u s   a n c h o r i n g   and  r e t a i n i n g   them  a g a i n s t  
m o v e m e n t   and  p e r m a n e n t l y   u n i t i n g   t h e   p o l y m e r   s h e e t   and  t h e  
p a r t i c l e s   or  w a f e r s   i n t o   a  s i n g l e   u n i t .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   s e a l i n g   c o n d i t i o n s   and  t h e  
t h i c k n e s s   of  t h e   s h e e t   e m p l o y e d   i s   c o n t r o l l e d   to  p e r m i t   t h e  
f i l m   to  f l o w   s u b s t a n t i a l l y   i n t o   t h e   i n t e r s t i c e s   b e t w e e n   t h e  
d i s p e r s e d   p a r t i c l e s   or  w a f e r s ,   i f   d e s i r e d ,   in  a n o t h e r   a s p e c t  
of  t h i s   i n v e n t i o n   t h e   s e a l i n g   c o n d i t i o n s   a r e   a d j u s t e d   to  a l l o w  
the   f i l m   to  c o m p l e t e l y   f i l l   t h e   v o i d   s p a c e s   and  to  t h e r e b y  
e n c a p s u l a t e   t h e   p a r t i c l e s   or  w a f e r s .   In  a n o t h e r   e m b o d i m e n t  
t h e   s e a l i n g   c o n d i t i o n s   a r e   s e l e c t e d   to  a l l o w   t h e   f i l m   t o  
m e r e l y   t a c k   or  b i n d   t h e   p a r t i c l e s   or  w a f e r s   w i t h i n   t h e   u n i t  
w i t h   l i t t l e   f i l m   f l o w   i n t o   t h e   i n t e r s t i c e s .  



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

e  no t   w a t e r   s e n s i t i v e ,   such   as  c e r t a i n   f a b r i c   s o f t e n e r s   a n d  

i t e r g e n t s ,   s u c h   a d d i t i v e s   can  be  d i s p e r s e d   or  m i x e d   i n t o   t h e  

Jtex  or  s o l u t i o n   at  any  s t a g e   b e f o r e   or  a f t e r   p o l y m e r i z a t i o n  

3  c o m p l e t e ,   and  the   e n t i r e   mix  of  p o l y m e r   and  a d d i t i v e   may  b e  

3rmed  i n t o   a  u n i t a r y   s h e e t   by  e x t r u d i n g ,   f i l m   c a s t i n g   or  t h e  

i k e .   In  t h i s   e m b o d i m e n t   t h e   a d d i t i v e   may  be  . e m b e d d e d   in  t h e  

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

'or  b e s t   r e s u l t s   t he   p r o d u c e   i s   l u u u e u   u%  -  

>ver  s h e e t   or  two  s h e e t s ,   c o n t a i n i n g   a d d i t i v e   t h e r e i n ,   a t  

: e r o p e r a t u r e s   p r e f e r a b l y   f rom  a b o u t   8 0 - 1 2 0 ° C .   The  p r e s s u r e   a n d  

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

:he  m o n o m e r s   e m p l o y e d   in  t he   p o l y m e r   f i l m .  

about  32  to  516  sq.  cm. 

in  g e n e r a l ,   a  l a u n d r y   p r o d u c t   of  t h e   i n v e n t i o n   i f ^ f j ^   r ™   7  

a b o u t   5  to   80  s q u a r e   i n c h e s )   in  a r e a ,   p r e f   e r a b l y / d O   to  20 

s q u a r e   i n c h e s ) ,   to   p r o v i d e   a d e q u a t e   s t o r a g e   s p a c e   f o r   t h e  

a d d i t i v e ,   a l t h o u g h   l a r g e r   and  s m a l l e r   s h e e t s   may  be  e m p l o y e d .  

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

d i s p e r s e   in  warm  w a t e r   in  a b o u t   20  m i n u t e s   or  l e s s .   T h e  

p r o d u c t   s h o u l d   be  t h i c k   e n o u g h   h o w e v e r ,   to   p r o v i d e   p r o p e r  

s u p p o r t .  

For  t h e s e   and   o t h e r   p u r p o s e s ,   l t   ^ ^ ^ 2 5 4 -   M s T  

i n d i v i d u a l   p o l y m e r   s h e e t s   be  f r o m / ( a b o u t   1 - 1 0   mi l s ) ,   p r e f e r a b l y  

r f ^ m f f S ^ n ^ t h i c k n e s s .   I f   d e s i r e d ,   m u l t i p l e   l a y e r s   o f  

p o l y m e r   f i l m s   can   be  j o i n e d   to   f o r m   a  s i n g l e   s h e e t .  

Che  f o l l o w i n g   e x a m p l e s   a r e   p r o v i a e u   l u l   h x u ^ . u ^ .   „ 

j n ly   and   s h o u l d   no t   be  deemed  to  be  l i m i t a t i v e   of  s c o p e .   I n  

bhe  f o l l o w i n g   e x a m p l e s   a l l   p a r t s   and  p e r c e n t a g e s   a r e   by  w e i g h t  

m l e s s   o t h e r w i s e   i n d i c a t e d .  
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 ̂ j  1  t--^v.«  wi.  wwc  l u i i u w i n g   c o m p o s i t i o n :   94% 
e t h y l   a c r y l a t e / 6 %   a c r y l i c   a c i 3 ,   n e u t r a l i z e d   to  150%  o f  
s t o i c h i o m e t r i c   w i t h   1 . 1   e q u i v a l e n t s   of  s o d i u m   h y d r o x i d e   a n d  
0 .4   e q u i v a l e n t s   of  s o d i u m   b i c a r b o n a t e .  

900g  of  d e - i o n i z e d   w a t e r   i s   c h a r g e d   to  a  2 - l i t e r   f l a s k .   T h e  
w a t e r   i s   h e a t e d   u n d e r   a  n i t r o g e n   a t m o s p h e r e   to  8 5 ° C .   1 . 5 g   o f  
ammonium  p e r s u l f a t e   i s   d i s s o l v e d   in  50g  of  d e - i o n i z e d   w a t e r  
and  a d d e d   to  t h e   f l a s k ;   t h e   s o l u t i o n   i s   r e - h e a t e d   to   8 5 ° c .   A 
monomer   f e e d   i s   p r e p a r e d   of  470g  e t h y l   a c r y l a t e ,   30g  a c r y l i c  
a c i d ,   and  5g  b u t y l a t e d   m e r c a p t o p r o p i o n i c   a c i d .   T h i s   f e e d   i s  
a d d e d   to  t he   f l a s k   o v e r   a  90  m i n u t e   p e r i o d ,   c o n t i n u o u s l y  
s t i r r i n g   and  m a i n t a i n i n g   85°C.   The  l a t e x   i s   s t i r r e d   a n  
a d d i t i o n a l   60  m i n u t e s   a t   8 5 ° c ,   t h e n   a l l o w e d   to  c o o l   to   r o o m  
t e m p e r a t u r e .   The  l a t e x   i s   a b o u t   34%  n o n - v o l a t i l e s   .  1 8 . 3 2 g  
s o d i u m   h y d r o x i d e   i s   d i s s o l v e d   in  250g  d e - i o n i z e d   w a t e r ,   t h e n  
s l o w l y   a d d e d   to  t h e   l a t e x .   1 3 . 9 9 g   s o d i u m   b i c a r b o n a t e   i s   a d d e d  
and  s t i r r e d   u n t i l   d i s s o l v e d .   The  l a t e x   i s   now  a b o u t   29% 
n o n - v o l a t i l e s ,   and  t h e   p o l y m e r   is   150%  n e u t r a l i z e d .  

The  n e u t r a l i z e d   l a t e x   was  d rawn  down  o n t o   a  s h e e t   o f  
p o l y e t h y l e n e   f i l m   and  a i r - d r i e d ;   t he   dry   f i l m   w a s ^ b o u t   2 8 3 m i T s )  

r 7 $ 2 C 4 ;   x  W . l 6 e £ ? . h   S h G e t   W3S  m3de  by  C U t t i n g   two  P i e c e s   of  " I *  
'(3"  x  4  .  One  p i e c e   of  f i l m   was  p l a c e d   on  a  s h e e t   of  s i l i c o n e  

r e l e a s e   p a p e r .   3g  of  s o d i u m   d i c h l o r o i s o c y a n u r a t e   d i h y d r a t e  
(ACL  56,  f rom  M o n s a n t o )   was  s p r i n k l e d   u n i f o r m l y   o v e r   t h e  
f i l m .   A  s e c o n d   p i e c e *   of  f i l m   was  l a i d   ove r   t he   ACL  56,   and  a  
s e c o n d   s h e e t   of  s i l i c o n e   r e l e a s e   p a p e r   was  p l a c e d   on  t o p   t o  
fo rm  a  s a n d w i c h .   The  s a n d w i c h   was  p l a c e d   b e t w e e n   t h e   p l a t e s  
of  a  h e a t e d   p r e s s ,   t h e n   h e a t e d   for   30  s e c o n d s   on  e a c h   s i d e   a t  
o n ° r   *nH/K05   k9-\  P§r  sqf  cm. 90  C  and/(15  psi) ,   f o r m i n g   t h e   b l e a c h   s h e e t   by  h e a t - s e a l i n g   t h e  
p o l y m e r   f i l m   l a y e r s   t o g e t h e r   a r o u n d   the   ACL  56  g r a n u l e s ;   t h e  

- 2 3 -  
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s i l i c o n e   r e l e a s e   p a p e r   was  r e m o v e d .   The  b l e a c h   s h e e t   w a s  

c o a t e d   on  b o t h   s i d e s   w i t h   a  t h i n   m o i s t u r e - b a r r i e r   c o a t i n g   of  4 

p a r t s   s t e a r i c   a c i d   :  1  p a r t   p a r a f f i n ,   t h e n   l i g h t l y   d u s t e d   w i t h  

t a l c .  
32 .2°C  

The  b l e a c h   s h e e t   was  s t o r e d   a t / (90°F)   and  75%  R.H.   A f t e r   o n e  

week  t h e   s h e e t   l o s t   11.6%  of  i t s   a v a i l a b l e   c h l o r i n e ;   t h e   l o s s  

a f t e r   f o u r   w e e k s   was  2 8 . 3 % .  

EXAMPLE  2 

P o l y m e r   f i l m s   were   p r e p a r e d   as  in  E x a m p l e   1,  e x c e p t   t h a t   t h e  

p o l y m e r s   we re   n e u t r a l i z e d   to  110%,  130%  and  1 5 0 % ,  

r e s p e c t i v e l y ,   w i t h   l i t h i u m   h y d r o x i d e .   B l e a c h   s h e e t s   w e r e  

p r e p a r e d   f rom  t h e s e   f i l m s   as  in  E x a m p l e   1,  u s i n g   5g  ACL  56  p e r  

{3l-6x  4%  s h e e t   J"6  The  s h e e t s   were   s t o r e d   a t   90°F  and  75%  R . H .  

The  s h e e t   n e u t r a l i z e d   to  110%  l o s t   14.4%  of  i t s   a v a i l a b l e  

c h l o r i n e   a f t e r   7  d a y s ;   t h e   130%  s a m p l e   l o s t   14.1%  a f t e r   6  d a y s  

(or   a b o u t   16.4%  a t   7  d a y s ) ;   t he   150%  s a m p l e   l o s t   17.4%  a f t e r   7 

d a y s .   The  c h l o r i n e   s t a b i l i t y   of  t he   b l e a c h   s h e e t   c l e a r l y  

d e c r e a s e s   w i t h   i n c r e a s i n g   pH  and  d e g r e e   of  n e u t r a l i z a t i o n .  

EXAMPLE  3 

A  s e r i e s   of  p o l y m e r s   of  c o m p o s i t i o n   84%  e t h y l   a c r y l a t e / 1 0 %  

h y d r o x y e t h y l m e t h a c r y l a t e / 6 %   a c r y l i c   a c i d   was  p r e p a r e d   by  t h e  

p r o c e d u r e   of  E x a m p l e   1;  t h e   a m o u n t   of  BMPA  was  v a r i e d   so  as  t o  

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

120%  w i t h   s o d i u m   h y d r o x i d e .   The  f o l l o w i n g   r e s u l t s   w e r e  

r e c o r d e d :  



-  -  -  n  /  ao  %  i z ; u r y   r i i m  
W e i g h t   of  P o l y m e r   pH  T e a r  

0 2 1 7 1 8 6  

S o l u b i l i t y   @ 1 5 . 5 ° C   ( 6 0 ° F )  

w  i  -*  �  v 
2 5 , 4 9 0  

2 9 , 1 7 0  

4 6 , 2 3 0  

6 2 , 3 9 0  

> 1 0 3 , 2 0 0  

1 . 5 0  

1 . 0 0  

0.  75  

0 . 5 0  

0 

1 0 . 2 0  

9 . 7 6  

8 . 8 1  

9 . 0 5  

1 0 . 0 0  

«  D i s s o l v e d   in  45  s e c o n d s  
3  F i n e   p a r t i c l e s   i n  

13.5  s e c o n d s  
2  D i s s o l v e d   in  120  s e c o n d s  
1  F l a k e s   a f t e r   600  s e c o n d s  
1  S m a l l   and  l a r g e   f l a k e s  
1  L a r g e l y   i n t a c t ,   s o m e  

medium  f l a k e s  

,_.  - . ^ w y , . . u w j . c u u j . c n .   w c i y n c   as  m e a s u r e d   by  GPC.  T h e  
u g h e s t   s a m p l e   had  much  i n s o l u b l e   m a t t e r ,   so  m o l e c u l a r   w e i g h t  
.s  h i g h e r   t h a n   1 0 3 , 2 0 0 .  

2)  Dry  f i l m   t e a r   i s   m e a s u r e d   by  s l o w l y   s t r e t c h i n g   a  d r i e d  
>o lymer   f i l m   and  o b s e r v i n g   t h e   n a t u r e   of  t h e   t e a r   w h i c h  
) c c u r s .   G e n e r a l l y   t h e r e   i n i t i a l l y   o c c u r s   a  u n i f o r m   i n c r e a s e   i n  
:he  s i z e   of  t h e   t e a r   f o l l o w e d   by  a  s u d d e n   r u p t u r e .   L o w e r  
v a l u e s   show  g r e a t e r   e l o n g a t i o n   b e f o r e   r u p t u r e ,   and  a r e   m o r e  
l e s i r a b l e .  

_   v . ^ ^ j . j   5,»uw  ui<jc  p o i y m e r   r u m   p r o p e r t i e s   i m p r o v e  
s  m o l e c u l a r   w e i g h t   i n c r e a s e s .   They  a l s o   c l e a r l y   show  t h a t ,  
ven  w i t h   o v e r - n e u t r a l i z a t i o n   of  t he   p o l y m e r ,   i t   i s   n e a r l y  
m p o s s i b l e   to   m a i n t a i n   p o l y m e r   s o l u b i l i t y   w i t h   i n c r e a s i n g  
o l e c u l a r   w e i g h t   a t   low  p r o p o r t i o n s   of  w a t e r - s o l u b l e   a n i o n i c  
onomer   . 

-  -  -  "-ir-"*-  ^   i.  u  j.  J.UW1  uy  t - u m p o s i c i o n   :  40%  e t h y l  
c r y l a t e / 4 0 %   b u t y l   a c r y l a t e / 2 0 %   a c r y l i c   a c i d ,   n e u t r a l i z e d   t o  
5%  of  s t o i c h i o m e t r i c   w i th   s o d i u m   h y d r o x i d e .  
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a  3 - l i t e r   f l a s k   e q u i p p e d   w i t h   a  d r o p p i n g   f u n n e l   a n d  

n d e n s e r ,   c h a r g e   750g  m e t h a n o l ,   40g  e t h y l   a c r y l a t e ,   40g  b u t y l  

r y l a t e ,   and  20g  a c r y l i c   a c i d .   S t a r t   h e a t i n g   u n d e r   n i t r o g e n  

m o s p h e r e   to  r e f l u x .   W h i l e   h e a t i n g ,   b u t   b e f o r e   r e f l u x ,   c h a r g e  

2g  2 , 2 ' - a z o b i s   (  i s o b u t y r o n i t r i l e )   (Vazo  64,  D u P o n t )   d i s s o l v e d  

,  50g  m e t h a n o l .   M a i n t a i n   r e f l u x   15  m i n u t e s ,   t h e n   s t a r t  

o p w i s e   a d d i t i o n   of  monomer  f e e d   c o n s i s t i n g   of  200g  m e t h a n o l ,  

,0g  e t h y l   a c r y l a t e ,   160g  b u t y l   a c r y l a t e ,   80g  a c r y l i c   a c i d ,   a n d  

,7g  Vazo  64;  m o n o m e r s   s h o u l d   be  a d d e d   o v e r   a  9 0 - 1 0 0   m i n u t e  

J £ i o d .   M a i n t a i n   r e f l u x   a n o t h e r   90  m i n u t e s ,   t h e n   add  0 . 5 g   V a z o  

4  in  lOg  m e t h a n o l .   C o n t i n u e   s t i r r i n g   and  r e f l u x   u n d e r  

i t r o g e n   f o r   t o t a l   of  24  h o u r s ,   add  90g  of  m e t h a n o l ,   and  c o o l  

o  room  t e m p e r a t u r e .   P o l y m e r   s o l u t i o n   i s   now  a b o u t   3 1 . 2 %  

o n - v o l a t i l e s .   The  p o l y m e r   is   n e u t r a l i z e d   by  s l o w l y   a d d i n g  

2  7g  s o d i u m   h y d r o x i d e   in  400g  d e - i o n i z e d   H2o.  The  p o l y m e r  

c l u t i o n   i s   now  a b o u t   25%  n o n - v o l a t i l e s .   The  w e i g h t   a v e r a g e  

l o l e c u l a r   w e i g h t   was  2 1 7 , 8 3 0 .  

p o l y m e r   f i l m   ana  d i e a ^   f 1 ^   an  ^  

- i th   2 . 5 g   ACL  56  P e r / ( 2 -   x  3>)  s h e e t ,   no  c o a t i n g   was  ^ p l i e d .  

'he  f i l m   i s   s t r o n g   and  f l e x i b l e ,   and  i s   s o l u b l e   i n / ( 6 0 ° F )   t a p  

? a t e r .   The  b l e a c h   s h e e t   was  s t o r e d   a t   90°F  and  75%  R . H . ;   a f t e r  

L  week  i t   l o s t   0.8%  of  i t s   a v a i l a b l e   c h l o r i n e ,   and  a f t e r   4 

*eeks   i t   l o s t   o n l y   3 . 3 % .  

: l e a r l y ,   u s i n g   a  n i g n e i .   y i u y u i u i w . .  

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

- h i g h e r   m o l e c u l a r   w e i g h t   g i v e s   good  f i l m   p r o p e r t i e s  

- s u p r i s i n g l y ,   t h e   p o l y m e r   i s   v e r y   s o l u b l e   e v e n   t h o u g h  

i t   has   h i g h   m o l e c u l a r   w e i g h t   and  is  n e u t r a l i z e d   l e s s  

t h a n   c o m p l e t e l y  

- t h e   b l e a c h   s h e e t   is  d r a m a t i c a l l y   i m p r o v e d   as  t o  

c h l o r i n e   s t a b i l i t y   c o m p a r e d   to  p r i o r   p o l y m e r s .  
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«  s s i i e s   vl  u u i y m e r s   were   p r e p a r e d ,   as  o u t l i n e d   in  t h e   t a b l e  
b e l o w .   E m u l s i o n   p o l y m e r s   were   p r e p a r e d   by  t he   t e c h n i q u e   o f  
E x a m p l e   1;  s o l u t i o n   p o l y m e r s   were   p r e p a r e d   as  in  E x a m p l e   4 .  
A l l   p o l y m e r s   w e r e   n e u t r a l i z e d ,   as  s p e c i f i e d   in  t h e   t a b l e   b e l o w ,  
by  d i s s o l v i n g   t h e   b a s e   in  s u f f i c i e n t   d e - i o n i z e d   w a t e r   to  r e d u c e  
t h e   f i n a l   p o l y m e r   c o n c e n t r a t i o n   to  20-25%  by  w e i g h t   and  a d d i n g  
t he   b a s e   s o l u t i o n   to   t h e   p o l y m e r   s o l u t i o n .   P o l y m e r   f i l m s   w e r e  

,  .  ,  .0127- .   0254  cm. 
p r e p a r e d   as  in  E x a m p l e   1,  w i t h   t h i c k n e s s /   (5-10  m i l s . )   Some  o f  
t h e   b l e a c h   s h e e t s   gWere^  J J ^ ^ j e d   as  in  E x a m p l e   1,  w i t h   5 . 0 g   ACL 
56  g r a n u l e s   per/(3*B  x  4")  s h e e t .   O t h e r   of  t h e   b l e a c h   s h e e t s   w e r e  
h e a t - s e a l e d   in  t h e   same  m a n n e r ,   bu t   t he   ACL  56  was  u s e d   as  s i x  
„  7.62  cm  x  10.16  cm. 0 . 9 5   g ram  p o r t i o n s   p e r / ( 3 "   x  4")  s h e e t ,   e a c h   p o r t i o n   h a v i n g   b e e n  
p r e s s e d   in  a  t a b l e t   p r e s s   i n t o   a  w a f e r   25  mm  d i a m e t e r   by  1 .2   mm 
t h i c k ,   t h e   w a f e r s   u n i f o r m l y   s p a c e d   o v e r   t h e   s h e e t .   None  of  t h e  
b l e a c h   s h e e t s   had   a  m o i s t u r e - b a r r i e r   c o a t i n g .  
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T h e s e   r e s u l t s   c l e a r l y   show  t ne   H e r e t o f o r e   u n r e c o g n i z e d  
a d v a n t a g e s   of  m a k i n g   b l e a c h   s h e e t s   f rom  p o l y m e r s   w h i c h   h a v e  
g r e a t e r   t h a n   15%  a n i o n i c   m o n o m e r .   T h e s e   p o l y m e r s   a r e  
c o m p l e t e l y   s o l u b l e ,   even   at/ tGO^F),  r e g a r d l e s s   of  m o l e c u l a r  
w e i g h t ,   e v e n   t h o u g h   t h e y   may  be  l e s s   t h a n   100%  n e u t r a l i z e d .  
F u r t h e r m o r e ,   by  u s i n g   s u c h   p o l y m e r s ,   t h e r e   has   b e e n   a c h i e v e d   a  
s u b s t a n t i a l   r e d u c t i o n   in  t h e   l o s s   of  c h l o r i n e   d u r i n g   s t o r a g e ,  
p a r t i c u l a r l y   a t   h i g h   t e m p e r a t u r e   and  h u m i d i t y .  

.   ̂ f i ^ a i c u   uavx i iy   c n i s   c o m p o s i t i o n :   60%  b u t y l  
a c r y l a t e / 4 0 %   a c r y l i c   a c i d ,   n e u t r a l i z e d   to  50%  of  s t o i c h i o m e t r i c  
t f i th   s o d i u m   h y d r o x i d e .  

-  -  - - - - -   c i i m ^ e a   wicn   a  d r o p p i n g   f u n n e l   a n d  
r o n d e n s e r ,   c h a r g e   t h i s   i n i t i a l   monomer   b l e n d :   60g  b u t y l  
i c r y l a t e ,   40g  a c r y l i c   a c i d ,   575g  m e t h a n o l ,   and  0 . 1 2 g   Vazo  6 4 .  
Inde r   n i t r o g e n   a t m o s p h e r e   h e a t   to   r e f l u x .   A g i t a t e   a t   r e f l u x  
:or  15  m i n u t e s ,   t h e n   o v e r   a  90  m i n u t e   p e r i o d   add  t h i s   m o n o m e r  
:eed :   240g  b u t y l   a c r y l a t e ,   160g  a c r y l i c   a c i d ,   250g  m e t h a n o l ,  
ind  0 . 5 0 g   Vazo  64.   A g i t a t e   a t   r e f l u x   u n d e r   " n i t r o g e n   f o r  
m o t h e r   90  m i n u t e s ,   t h e n   o v e r   a  f i n a l   30  m i n u t e   p e r i o d   add  t h e  
: i n a l   i n i t i a t o r   f e e d :   lOOg  m e t h a n o l ,   0 . 2 0 g   Vazo  64.   C o n t i n u e  
o  a g i t a t e   a t   r e f l u x   f o r   20  h o u r s   a f t e r   t h e   f i n a l   f e e d ,   t h e n  

:ool   to  room  t e m p e r a t u r e .   The  u n n e u t r a l i z e d   p o l y m e r   s o l u t i o n  
r i l l   be  a b o u t   35%  s o l i d s .   The  w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t  
s  1 4 5 , 8 0 0 .  

v^ ' - j " ' - ' -   ■>••=  " c u n a i u e a   to  du«  or  s t o i c h i o m e t r i c   by  s l o w l y  
d d i n g   1 3 8 7 .   7g  of  4.0%  a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o x i d e ,  
he  p a r t i a l l y - n e u t r a l i z e d   p o l y m e r   s o l u t i o n   is   now  a b o u t   18% 
o l i d s .   A  p l a s t i c i z e r   i s   a d d e d   by  a d d i n g   50g  g l y c e r y l  
r i a c e t a t e   to  t h e   s o l u t i o n .  

- 2 9 -  



. l ymer   f i l m   and  b l e a c h   s h e e t s   were   p r e p a r e ^ s ^ e s j j r ^ e d   i n  

; a m p l e   1,  u s i n g   5 . 0 g   ACL  56  g r a n u l e s   Per / (3"   x  4")  s h e e t .   T h e  

lm  i s   f l e x i b l e   a t   room  t e m p e r a t u r e ,   and  is  c o m p l e t e l y   s o l u b l e  

v l ? 6 5 ° ? ) t a p   w a t e r .   B l e a c h   s h e e t s   were   s t o r e d   a t   90°F  and  75% 

,H.  A f t e r   2  w e e k s   t h e r e   was  6.0%  l o s s   of  a v a i l a b l e   c h l o r i n e .  

i d i t i o n a l   b i e a c n   s n ^ ^   " " ^ ^   —   
. .  

. an   g r a n u l e s .   Eac r / (3   x  4")  s h e e t   has   6  w a f e r s ,   e a c h   c o n t a i n i n g  

. 9 3 g   ACL  56  and  m e a s u r i n g   25  mm  d i a m e t e r   by  1 .2   mm  t h i c k ;  

a f e r s   a r e   made  in  a  c o n v e n t i o n a l   r o t a r y   t a b l e t   p r e s s ,  

a f e r - c o n t a i n i n g   b l e a c h   s h e e t s   a r e   h e a t ^ e a ^ e d   a s ^ i n   E x a m p l e   1 ,  

e a l i n g   f o r   5  s e c o n d s   a t / ( 2 5 > F )   and/ (40   psi) .   The  b l e a c h   s h e e t s  

e r e   s t o r e d   a t   90°F  and  75%  R . H . ;   a f t e r   4  weeks   t h e r e   was  3 . 4 %  

o s s   of  a v a i l a b l e   c h l o r i n e ,   and  a f t e r   8  weeks   t h e   l o s s   was  7 . 0 % .  

A  p o l y m e r   was  p r e p a r e d   u s i n g   t u e   »aiu<=  v. 

as  E x a m p l e   6,  e x c e p t   t h a t   i t   was  made  w i t h   o v e r a l l   b a t c h   s i z e  

B o o   f i / s j   a t   35%  s o l i d s .   The  r e s u l t i n g   u n - n e u t r a l i z e d   p o l y m e r  

had  w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t   a b o u t   3 5 0 , 0 0 0 .   I t   w a s  

n e u t r a l i z e d   to  50%  of  s t o i c h i o m e t r i c   w i t h   s o d i u m   h y d r o x i d e  

s o l u t i o n   u s i n g   t h e   p r o c e d u r e   of  E x a m p l e   6 . / ( 7   l b s   J  of  g l y c e r y l  

t r i a c e t a t e   was  a d d e d   as  a  p l a s t i c i z e r .   F i lm   was  c a s t   a^d  ^  

a i r - d r i e d   as  in  E x a m p l e   1,  to  a  d r &   f i l m   t h i c k n e s s   of/(5  m i l s . )  

The  f i l m   i s   c o m p l e t e l y   s o l u b l e   i n / ( 6 0 ° B   t a p   w a t e r .  

Ah  a n t i - t a c k   c o a t i n g   was  a p p l i e d   to   one  s i d e   of  t h e   f i l m   t o  

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

h u m i d i t y .   The  c o a t i n g   i s   75%  p a r t i a l l y   h y d r o l y z e d  

p o l y v i n y l a l c o h o l   ( V i n o l   205,   f rom  Air   P r o d u c t s ) ,   10%  n o n i o n i c  

p o l y o x y e t h y l e n e   a r y l e t h e r   ( P y c a l   94,   f rom  I . C . I .   ),  and  15% 

a n i o n i c   p h o s p h a t e   e s t e r   ( G a f a c   LO  529,   f rom  G . A . F . ) .   I t   i s  

p r e p a r e d   as  a  25%  s o l u t i o n   in  w a t e r ,   r o l l e d   o n t o   t h e   f i l m   w i t h  

a  #16  w i r e - w o u n d   r o d ,   and  a i r - d r i e d .  

- 3 0 -  
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,  .  ,  t  7.62  cm  x  10.16  cm 
w a t e r - c o n t a i n i n g   b l e a c h   s h e e t s   c o n t a i n i n g   6  w a f e r s   in  e a c t / D "   x 

b l e a c h   s n e e t   were   made  as  in  E x a m p l e   6,  e x c e p t   t h a t   e a c h  
w a f e r   c o n t a i n e d   0 . 8 3 3 g   ACL  56,  0 . 1 5 1 g   s o d i u m   a c i d  
p y r o p h o s p h a t e ,   O.OlOg  m a g n e s i u m   s t e a r a t e ,   and  0 . 0 0 6 g   of  a  
f l u o r e s c e n t   w h i t e n i n g   a g e n t   ( T i n o p a l   CBS-X,  f rom  C i b a - G e i g y ) ;  
s h e e t s   a r e   made  s u c h   t h a t   t he   c o a t i n g   on  t he   f i l m   is   a t   t h e  
o u t s i d e   of  t he   b l e a c h   s h e e t .  

5w5bc  LAAIU  dna  cne  DJ-eacn  s n e e t   a r e   c o m p l e t e l y   s o l u b l e   i n  
60°F)   t a p   w a t e r ,   and  a r e   v e r y   f l e x i b l e   e v e n   a f t e r   24  h o u r s   in  a  4.4°C  32  2°C 
r e f r i g e r a t o r   a t / ( 40°P) .   B l e a c h   s h e e t s   we re   s t o r e d   at/(90*°F>  a n d  
75%  R . H . ;   a f t e r   1  week  t h e r e   was  0.8%  l o s s   of  a v a i l a b l e  
c h l o r i n e ,   and  a f t e r   2  weeks   t h e   l o s s   was  o n l y   3 . 0 % .  

EXAMPLE  B 

«  ^ i ^ i u c t   wd*  p t e p a r e a   n a v i n g   t n e   f o l l o w i n g   c o m p o s i t i o n :   60% 
b u t y l   a c r y l a t e / 4 0 %   a c r y l i c   a c i d ,   n e u t r a l i z e d   to  70%  o f  
s t o i c h i o m e t r i c   w i t h   p o t a s s i u m   h y d r o x i d e .  

An  i n i t i a l   monomer   s o l u t i o n   i s   p r e p a r e d   by  c o m b i n i n g   60g  b u t y l  
a c r y l a t e ,   40g  a c r y l i c   a c i d ,   20g  m e t h a n o l ,   21.  7g  p o t a s s i u m  
h y d r o x i d e ,   3 . 0 g   s o d i u m   l a u r y l   s u l f a t e ,   and  0 . 1 0 g  
2 , 2 - d i m e t h o x y - 2 - p h e n y l - a c e t o p h e n o n e   (a  p h o t o i n i t i a t o r   ,  I r g a c u r e  
651  f rom  C i b a - G e i g y ) .   To  50g  of  t h i s   s o l u t i o n   i s   a d d e d   as  a  
t h i c k e n e r   15g  of  t he   u n - n e u t r a l i z e d   p o l y m e r   s o l u t i o n   p r e p a r e d  
as  in  E x a m p l e   7  ( e x c e p t   made  a t   45%  s o l i d s )   and  1 . 4 g   a d d i t i o n a l  
p o t a s s i u m   h y d r o x i d e ;   t he   monomer  s o l u t i o n   i s   q u i t e   v i s c o u s .  
The  monomer   s o l u t i o n   is   d rawn  w i t h   a  G a r d n e r   k n i f e   on  a  q l a s s  . . 0 1 0 1   cm.  3 
p l a t e   to  a  f i l m   t h i c k n e s s   a b o u t / ( 4   mi ls ) ,   t h e n   p a s s e d   u n d e r   a  3 0 0  
w a t t - p e r - i n c h   medium  p r e s s u r e   m e r c u r y   v a p o r   lamp  at   a  s p e e d   o f  13.7  me te r s -   i j e r - r anu te   ^  

(45  f e e t - p e r - i r . i n u t e )   to  p r o d u c e   the   c o m p l e t e l y   c u r e d   f i l m .   T h e  
r e s u l t i n g   f i l m   is^(4  m i l s )   t h i c k ,   i s   v e r y   t o u g h   and  f l e x i b l e ,   a n d  
is   c o m p l e t e l y   s o l u b l e   i n / f e ^ F )   t a p   w a t e r .  

"  - 3 1 -  
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CLAIMS 

1.  A  w a t e r   s o l u b l e   s h e e t   f o r   d e l i v e r i n g  

Laundry   a d d i t i v e s   w h i c h   i s   c h a r a c t e r i z e d   by  a  s e l f  

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

(a)  f r o m   a b o u t   0  to   85%  by  w e i g h t   of  a  w a t e r -  

i n s o l u b l e   s o f t   m o n o m e r ;  

(b)  f rom  a b o u t   15  to   100%  by  w e i g h t   of  a  

w a t e r - s o l u b l e   a n i o n i c   m o n o m e r ;  

(c)  f r o m   a b o u t   0  to   25%  by  w e i g h t   of  a  

w a t e r - s o l u b l e   n o n i o n i c   m o n o m e r ;   a n d  

(d)  f rom  a b o u t   0  to   40%  by  w e i g h t   of  a  

w a t e r -   i n s o l u b l e   h a r d   m o n o m e r ;  

w h e r e i n   s a i d   a d d i t i o n   p o l y m e r   i s   up  to   a b o u t   100% 

n e u t r a l i z e d   w i t h   a  Group   IA  m e t a l   b a s e   or  a  Group  I A  

m e t a l   b a s i c   s a l t .  

2.  The  s h e e t   of  c l a i m   1,  c h a r a c t e r i z e d   i n  

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

40-85%  by  w e i g h t   of  s a i d   wa t e r -   i n s o l u b l e   s o f t   m o n o m e r ,  

f rom  a b o u t   15  t o   60%  by  w e i g h t   of   s a i d   w a t e r - s o l u b l e  

a n i o n i c   monomer   and  f rom  a b o u t   0  to   15%  by  w e i g h t   o f  

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

up  to   a b o u t   1 0 0 % .  

3.  The  s h e e t   of  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   w a t e r - i n s o l u b l e   s o f t   monomer   i s   a  t o  

Clg  a l k y l   a c r y l a t e   or  m e t h a c r y l a t e .  

4.  The  s h e e t   of  c l a i m   1,  2  or  3,  c h a r a c t e r i z e d  

in  t h a t   t h e   a n i o n i c   monomer   i s   s e l e c t e d   f rom  m e t h a c r y l i c  

a c i d   or  a c r y l i c   a c i d .  

5.  The  s h e e t   of  c l a i m   2,  c h a r a c t e r i z e d   i n  

t h a t   t h e   n o n i o n i c   monomer   i s   s e l e c t e d   f rom  h y d r o x y a l k y l  

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

w i t h   f rom  2-6  c a r b o n   a toms   to   w h i c h   t h e   h y d r o x y   g r o u p  

is  a t t a c h e d .  

6.  A  l a u n d r y   c a r e   p r o d u c t   w h i c h   i s   c h a r -  

a c t e r i z e d   by  a  w a f e r   l a u n d r y   c a r e   a d d i t i v e   b e i n g   c a r r i e d  

by  t h e   s h e e t   of  c l a i m   1 .  
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7.  A  l a u n d r y   c a r e   p r o d u c t   w h i c h   i s   c h a r -  
a c t e r i z e d   by  a  p a r t i c u l a t e   l a u n d r y   c a r e   a d d i t i v e   b e i n g  
c a r r i e d   by  t h e   s h e e t   of   c l a i m   1 .  

8.  A  l a u n d r y   c a r e   p r o d u c t   w h i c h   i s   c h a r -  
a c t e r i z e d   by  a  u n i f o r m l y   d i s p e r s e d   p a r t i c u l a t e   l a y e r  
Df  l a u n d r y   c a r e   a d d i t i v e   c o n t a i n e d   w i t h i n   a  u n i t   f o r m e d  
from  t h e   s h e e t   of  c l a i m   1 .  

9.  A  l a u n d r y   c a r e   p r o d u c t   w h i c h   i s   c h a r -  
a c t e r i z e d   by  a  u n i f o r m l y   d i s p e r s e d   w a f e r   l a y e r   o f  
L a u n d r y   c a r e   a d d i t i v e   c o n t a i n e d   w i t h i n   a  u n i t   f o r m e d  
from  t h e   s h e e t   of  c l a i m   1 .  

10.  A  l a u n d r y   c a r e   p r o d u c t   c h a r a c t e r i z e d   b y  
i  p a i r   of  o p p o s e d   s h e e t s   f o r m e d   f rom  t h e   f i l m   o f  
: l a i m   1  and  c o n t a i n i n g   t h e r e b e t w e e n   a  l a u n d r y   c a r e  
i d d i t i v e .  

11.  The  p r o d u c t   of   c l a i m   10,  c h a r a c t e r i z e d  
.n  t h a t   t h e   o u t e r   s u r f a c e   of   e a c h   sa id   opposed  sheet   i s  
> r o v i d e d   w i t h   a  h u m i d i t y   r e s i s t a n t   b a r r i e r   c o a t i n g .  

12.  The  p r o d u c t   of   c l a i m   10,  c h a r a c t e r i z e d  
.n  t h a t   t h e   l a u n d r y   c a r e   a d d i t i v e   i s   a  d ry   c h l o r i n e  
l e a c h i n g   a g e n t .  

13.  The  p r o d u c t   of   c l a i m   12,  c h a r a c t e r i z e d  
n  t h a t   t h e   w e i g h t   r a t i o   of  s a i d   b l e a c h   to   s a i d  
o l y m e r   i s   f rom  a b o u t   1 0 : 1   to   1 : 2 .  

14.  P r o c e s s   f o r   f o r m i n g   a  l a u n d r y   c a r e   p r o -  
u c t   w h i c h   i s   c h a r a c t e r i z e d   b y :  

(a)  f o r m i n g   a  u n i t   i n c l u d i n g   a  d i s p e r s e d  
a y e r   of  l a u n d r y   c a r e   a d d i t i v e   and  a t   l e a s t   one  s h e e t  
f  c l a i m   1  a n d  

(b)  s e a l i n g   s a i d   u n i t .  
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