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@  Bleaching  and  brightening  composition  and  method. 

  Liquid  bleaching  and  brightening  compositions  are  pro- 
vided  in  which  a  polymeric  matrix  stably  suspends  a  fluores- 
cent  whitening  agent,  and,  optionally,  pigment  particles.  A 
particularly  preferred  composition  includes  an  aqueous  solu- 
tion  having  sodium  hypochlorite  in  an  amount  of  from  about 
3.5  wt.%  to  about  6.2  wt.%,  an  anionic  or  nonionic  surfactant 
in  an  amount  of  from  about  0.03  wt. %  to  about  0.3  wt.%,  a 
polymer  in  an  amount  of  from  about  0.3  wt.%  to  about  2.0 
wt.%,  a  fluorescent  whitening  agent  in  an  amount  of  from 
about  0.01  wt.%  to  about  0.2  wt.%,  and,  if  desired,  ultra- 
marine  blue  particles  in  an  amount  of  from  about  0.01  wt. %  to 
0.2  wt.%,  the  fluorescent  whitening  agent  and  ultramarine 
blue  particles  being  stably  suspended  and  dispersed  in  the 
aqueous  solution  via  the  polymer. 



The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   t o  

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

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

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

A  v a r i e t y   of  s u b s t a n t i a l l y   w a t e r   i n s o l u b l e  

p a r t i c u l a t e s   a r e   known  and  u s e f u l   in  t r e a t i n g   f a b r i c s .  

For  e x a m p l e ,   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 s ,   a l s o   known  a s  

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

o n t o   t e x t i l e   f i b e r s   and  i m p a r t   to  t h e   f a b r i c   an  i m p r o v e d  

d e g r e e   of  w h i t e n e s s   or  b r i g h t n e s s   ( f l u o r e s c e n c e )   by  m e a n s  

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

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

as  c o m p o n e n t s   of  h o u s e h o l d   d e t e r g e n t   c o m p o s i t i o n s .   I n  

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

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

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 s   w i t h   an  e f f e c t i v e   b l e a c h .  

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 s   a r e ,   h o w e v e r ,   v e r y   r e a c t i v e  

and  g e n e r a l l y   u n s t a b l e   in  l i q u i d   c h l o r i n e   b l e a c h e s .   T h e  

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

i n c o r p o r a t i n g   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 s   in  a  l i q u i d  



c h l o r i n e   b l e a c h .  

U .S .   P a t .   No.  3 , 3 9 3 , 1 5 3   to  Z i m m e r e r   e t   a l .  

d i s c l o s e s   t h e   use   of   an  o x i d i z e d   p o l y e t h y l e n e   e m u l s i o n  

as  a  s t a b i l i z i n g   a g e n t   fo r   d i s p e r s i o n s   of  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 s   in  b l e a c h .   T h e s e   e m u l s i o n s ,   h o w e v e r ,  

h a v e   b e e n   shown  to  s u b s t a n t i a l l y   l a c k   b o t h   p h y s i c a l   a n d  

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

P r o b l e m s   of  p h y s i c a l   and  c h e m i c a l   s t a b i l i t y   a r e  

c o m p o u n d e d   when  p a r t i c u l a t e   p i g m e n t s ,   or  b l u i n g   a g e n t s ,  
s u c h   as  u l t r a m a r i n e   b l u e ,   a r e   a l s o   i n c o r p o r a t e d   i n t o   t h e  

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

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

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

t i o n   of  b l u i n g   a g e n t s   in  c o n j u n c t i o n   w i t h   l a u n d e r i n g  

a d d i t i v e s   i s   a  d e s i r a b l e   means   of  t r e a t i n g   f a b r i c s ,   i t   h a s  

b e e n   d i f f i c u l t   to  s u f f i c i e n t l y   s t a b l y   s u s p e n d   t he   b l u i n g  

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

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

d i s p e r s i b i l i t y   of  t h e   s o l u t i o n .  

U . S .   P a t .   No.  4 , 2 7 1 , 0 3 0 ,   i s s u e d   J u n e   2,  1 9 8 1 ,  

i n v e n t o r s   B r i e r l e y   e t   a l . ,   d i s c l o s e s   a  l i q u i d   h y p o -  

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

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

t h e   c o m p o s i t i o n   by  m e a n s   of  a  f l o c c u l a n t ,   s u c h   as  c a l c i u m  

s o a p   f l o c s   and  a m i n e   o x i d e s ,   f i l l i n g   a t   l e a s t   50%  of  t h e  

v o l u m e   of   t h e   c o m p o s i t i o n ;   a n d ,   U .S .   P a t e n t   N o .  

3 , 6 6 3 , 4 4 2 ,   i s s u e d   May  16,  1972 ,   i n v e n t o r   B r i g g s ,   d i s -  

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

p a r t i c u l a t e .  t e r p o l y m e r   w h i c h   i m p a r t s   o p a c i t y   to  t h e  

c o m p o s i t i o n s .  

G e n e r a l l y ,  p r i o r   known  c o m p o s i t i o n s   w i t h   p a r -  

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

c o a g u l a t i o n   or  s t a b i l i t y   p r o b l e m s   or  have   no t   f o u n d  



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

c o m p o s i t i o n s .   C o - p e n d i n g   US  a p p l i c a t i o n   s e r i a l   n o .  

5 7 4 , 5 6 5 ,   f i l e d   J a n u a r y   27,  1 9 8 4 ,   i s   a d d r e s s e d   t o  

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

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

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

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

A c c o r d i n g l y ,   i t   is  an  o b j e c t   of  the   p r e s e n t  
i n v e n t i o n   to  p r o v i d e   a  s i m p l e   and  e f f i c i e n t   m e t h o d   f o r  

s t a b l y   s u s p e n d i n g   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 s ,   a n d  

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

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

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

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

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

b l e a c h i n g   and  b r i g h t e n i n g ,   as  w e l l   as  c o l o r i n g   or  b l u i n g ,  

of  t h e   f a b r i c s   t r e a t e d .  

In  one  a s p e c t   of  the   p r e s e n t   i n v e n t i o n ,   a  

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

c o m p r i s e s   an  a q u e o u s   s o l u t i o n ,   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 ,   and  a  p o l y m e r   d i s p e r s e d   in  the   a q u e o u s   s o l u t i o n  

w h i c h   f o r m s   a  m a t r i x   in  w h i c h   t he   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   is   e n t r a p p e d .   The  a m o u n t   of  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   is   p r e s e n t   in  an  a m o u n t   of  p r e f e r a b l y   a b o u t   0 . 0 1  

wt .%  to  1 .0  w t . % ,   more  p r e f e r a b l y   a b o u t   0 . 0 1   wt.%  to  a b o u t  

0 . 2   w t . % .   The  p o l y m e r   i s   p r e s e n t   p r e f e r a b l y   in  a n  a m o u n t  

of   f rom  a b o u t   0 . 0 1 5   wt.%  to  a b o u t   11 .0   wt .%,   m o r e  



p r e f e r a b l y   in  an  a m o u n t   r a n g i n g   f rom  a b o u t   0 .3  wt.%  t o  

a b o u t   2 .0   wt. %.  The  a q u e o u s   s o l u t i o n   p r e f e r a b l y   has   f r o m  

a b o u t   0 .1   wt.%  to  a b o u t   15  wt.%  of  a  h y p o c h l o r i t e   s a l t ,  

more  p r e f e r a b l y   f rom  a b o u t   1  wt.%  to  a b o u t   10  wt.%  of  a  

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

c o p o l y m e r .   A  b l u i n g   a g e n t   s u c h   as  u l t r a m a r i n e   b l u e   may  
a l s o   be  a d d e d ,   w h i c h   t o g e t h e r   w i t h   t he   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 ,   i s   e n t r a p p e d   w i t h i n   t he   p o l y m e r   m a t r i x .  

The  a m o u n t   of  b l u i n g   a g e n t   i s   p r e f e r a b l y   f rom  a b o u t   0 . 0 1  

wt.%  to  1 . 0   w t . % ,   and  more   p r e f e r a b l y ,   r a n g e s   f rom  a b o u t  

0 . 0 1   wt.%  to  a b o u t   0 .2   w t . % .  

In  a n o t h e r   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,   a  

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

c o m p o s i t i o n   i s   p r o v i d e d   w h i c h   c o m p r i s e s   t he   s t e p s   o f  

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

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

or  a  n o n i o n i c   s u r f a c t a n t   w i t h   an  a q u e o u s   s o l u t i o n   to  f o r m  

an  e m u l s i o n ,   d i s p e r s i n g   a  q u a n t i t y   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   and  a  q u a n t i t y   of  p a r t i c u l a t e   u l t r a m a r i n e  

b l u e   in  t he   e m u l s i o n ,   and  a d d i n g   a  w a t e r   s o l u b l e   s a l t ,  

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

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

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

e n t r a p p e d .   I f   d e s i r e d ,   t h e   b l u i n g   a g e n t   may  be  o m i t t e d  

f rom  t he   c o m p o s i t i o n .  

A  p r e f e r r e d   l i q u i d   c o m p o s i t i o n   of  t he   i n v e n t i o n  

h a s   s o d i u m   h y p o c h l o r i t e   in  an  a m o u n t   of  f rom  a b o u t   3 . 5  

wt .%  to  a b o u t   6 . 2   w t . % ,   an  a n i o n i c   or  n o n i o n i c   s u r f a c t a n t  

in   an  a m o u n t  o f   f rom  a b o u t   0 . 0 3   wt.%  to  a b o u t   0 .3   w t .%,   a  

p o l y m e r   d e r i v e d   f rom  o x i d i z e d   p o l y e t h y l e n e   or  p o l y -  

e t h y l e n e - a c r y l i c   a c i d   c o p o l y m e r   in  an  amoun t   of  f r o m  

a b o u t   0 .3  wt .%  to  a b o u t   2 .0   w t . % ,   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   in  an  a m o u n t   of  f rom  a b o u t   0 . 0 1   wt.%  to  a b o u t   0 . 2  

w t . % ,   and  u l t r a m a r i n e   b l u e   p a r t i c l e s   in  an  a m o u n t   o f  

f rom  a b o u t   0 . 01   wt.%  to  a b o u t   0 .2   w t . % .   The  p o l y m e r  

s t a b l y   s u s p e n d s   and  d i s p e r s e s   the   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   and  t he   u l t r a m a r i n e   b l u e   p a r t i c l e s   in  the   l i q u i d  

c o m p o s i t i o n .   When  t h e   p r e f e r r e d   c o m p o s i t i o n   is   u s e d ,   a s  

by  a d d i n g   to  wash  w a t e r ,   t h e n   the   p o l y m e r   r e l e a s e s   t h e  

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   and  u l t r a m a r i n e   b l u e  

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

u n d e s i r a b l e   y e l l o w i n g   f o l l o w i n g   l a u n d e r i n g .  

B e s t   Mode  of  C a r r y i n g   Out   t h e   I n v e n t i o n  

B r o a d l y ,   t he   p r e s e n t   i n v e n t i o n   p r o v i d e s   l i q u i d  

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

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

e n t r a p p e d .   The  p a r t i c l e s   a r e   s u b s t a n t i a l l y   e v e n l y   d i s -  

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

t h e r e i n   by  means   of  t h e   p o l y m e r .  

S u i t a b l e   b r i g h t e n e r s   w h i c h   can  be  u s e d   in  t h e  

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

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

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

s u i t a b l e   c o m p o u n d s   i n c l u d e   the   d i s o d i u m   s a l t   of  2 , 2 -  

( 4 , 4 ' - b i p h e n y l e n e   d i v i n y l e n e ) - d i b e n z e n e s u l f o n i c   a c i d  

( m a n u f a c t u r e d   and  s o l d   u n d e r   t he   name  T i n o p a l   CBS-X  b y  

C i b a - G e i g y   C o r p o r a t i o n   of  G r e e n s b o r o ,   N o r t h   C a r o l i n a ;  

" T i n o p a l "   i s   a  r e g i s t e r e d   t r a d e m a r k   of  C i b a - G e i g y )   h a v i n g  

t h e   s t r u c t u r e  



FORMULA 1 

and  P h o r w i t e   BHC  766  ( m a n u f a c t u r e d   by  Mobay  C o r p o r a t i o n  

of  U n i o n ,   New  J e r s e y ;   " P h o r w i t e "   is   a  r e g i s t e r e d   t r a d e -  

mark   of  Mobay  C o r p o r a t i o n )   w h i c h   has   t he   f o l l o w i n g  

s t r u c t u r e :  

FORMULA  2 

A l k a l i n e   e a r t h ,   a l k a l i   m e t a l ,   z i n c ,   and  o t h e r   m u l t i v a l e n t  

s a l t s   ( s u c h   as  t he   m e t a l s   of  G r o u p   I I I A   of  t he   p e r i o d i c  

t a b l e   of  t h e   e l e m e n t s   ( e . g . ,   A l + 3 ) )   of  t h e s e   c o m p o u n d s   a r e  

a l s o   s u i t a b l e   b r i g h t e n i n g   a g e n t s ,   as  a r e   t h e   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 s   d i s c l o s e d   in  U . S .   P a t .   No.  3 , 3 9 3 , 1 5 3   t o  

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

C o n c e n t r a t i o n   of  b r i g h t e n e r   in  t he   b l e a c h  

c o m p o s i t i o n   is   p a r t i c u l a r l y   p r e f e r a b l y   b e t w e e n   0 . 0 1   w t . %  

and  a b o u t   0. 2  w t .%;   an  e s p e c i a l l y   p r e f e r r e d   c o n c e n t r a t i o n  

is   a p p r o x i m a t e l y   0 . 1   w t . % .  



I t   had  p r e v i o u s l y   been   b e l i e v e d   t h a t   s t a b l e  

s u s p e n s i o n   of  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 s   in  h y p o -  

c h l o r i t e   s o l u t i o n   was  no t   p o s s i b l e   . ( s e e ,   e . g . ,   W . R .  

F i n d l e y ,   W h i t e n e r   S e l e c t i o n   f o r   T o d a y ' s   D e t e r g e n t s ,   J .  

Amer.   O i l   Chem.  S o c .   6 0 ( 7 ) ,   p.  1369  ( J u l y   1 9 8 3 ) ) .   I n  

f a c t ,   none   of  t he   m e t h o d s   d i s c l o s e d   in  t he   p r i o r  a r t   h a v e  

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

b r i g h t e n e r   in  h y p o c h l o r i t e   s o l u t i o n .   For  e x a m p l e ,   U . S .  

P a t .   N o .  3 , 3 9 3 , 1 5 3   to   Z i m m e r e r ,   e t   a l . ,   t he   d i s c l o s u r e   o f  

w h i c h   is  h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e   in  i t s   e n -  

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

s t a t e d   to  i n c l u d e   s t a b l y   s u s p e n d e d   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 s .   H o w e v e r ,   c o m p a r a t i v e   t e s t i n g   c o n d u c t e d   by  t h e  

i n v e n t o r   of  t he   i n s t a n t   i n v e n t i o n   i l l u s t r a t e d   t h a t  

s u b s t a n t i a l   c h e m i c a l   s t a b i l i t y   is   no t   a c h i e v e d   by  t h e  

Z i m m e r e r   e t   a l .   m e t h o d o l o g y .   The  p r e s e n t   i n v e n t i o n ,   i n  

s u r p r i s i n g   c o n t r a s t   to  the   p r i o r   a r t ,   p r o v i d e s   a  c o m -  

p o s i t i o n   w h i c h   is  s u b s t a n t i a l l y   c h e m i c a l l y   s t a b l e .  

The  b l e a c h   c o m p o s i t i o n   of  the   p r e s e n t   i n v e n -  

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

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

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

p r e s e n t   i n v e n t i o n   a r e   s u b s t a n t i a l l y   i n e r t   in  t he   l i q u i d  

s o l u t i o n ,   and  i n c l u d e   v a r i o u s   known  p i g m e n t s .   F o r  

e x a m p l e ,   s u i t a b l e   p i g m e n t s   i n c l u d e   a l u m i n o s i l i c a t e s ,  

such   as  t h e   u l t r a m a r i n e s   ( r e d ,   g r e e n ,   v i o l e t   and  b l u e ) ,  

z e o l i t e s ,   and  s i m p l e   m e t a l   o x i d e s   ( s u c h   a s  t i t a n i u m  

d i o x i d e   and  c h r o m i u m   d i o x i d e ) .  

B l u i n g   a g e n t s   u s e f u l   in  t he   p r e s e n t   i n v e n t i o n  

a r e   s u b s t a n t i a l l y   w a t e r   i n s o l u b l e   and  o f t e n   have   a  h i g h e r  

d e n s i t y   t h a n   the   a q u e o u s  s o l u t i o n s   in  w h i c h   t h e y   a r e  

d e s i r a b l y   d i s p e r s e d   f o r   f a b r i c   t r e a t m e n t .   For  e x a m p l e ,  

u l t r a m a r i n e   b l u e   has   a  d e n s i t y   of  2 . 3 5   g / c c ,   a n d  



u l t r a m a r i n e   b l u e   p a r t i c l e s   b e g i n   s e t t l i n g   o u t   of  a q u e o u s  
s o l u t i o n   w i t h i n   a b o u t   f o u r   h o u r s ,   e v e n  w h e n   t he   p a r t i c l e s  

a r e   of  v e r y   s m a l l   s i z e .  

D e n s i t y   of  b l u i n g   a g e n t   in   t he   b l e a c h   s o l u t i o n ,  

h o w e v e r ,   is  n o t   b e l i e v e d   to  be  a  c r i t i c a l   f a c t o r   in  t h e  

p r e s e n t   i n v e n t i o n ,   as  t h e   i n v e n t i v e   c o m p o s i t i o n s   do  n o t  

r i g o r o u s l y   f o l l o w   S t o k e s '   l aw .   T h u s ,   b l u i n g   a g e n t s  

s u i t a b l e   f o r   t he   p r e s e n t   i n v e n t i o n   may  have   d e n s i t i e s  

w h i c h   a r e   e i t h e r   h i g h e r   or  l o w e r   t h a n   t he   l i q u i d   s o l u t i o n .  

P a r t i c l e   s i z e   w i l l   g e n e r a l l y   be  f r o m  a b o u t   0 .5   to  a b o u t   50 

m i c r o n s ,   p r e f e r a b l y   f r o m   a b o u t   0 .5   to  a b o u t   2  m i c r o n s .  

C o m p o s i t i o n s   of  t h e   i n v e n t i o n   w i l l   t y p i c a l l y   have  r e l a -  

t i v e l y   low  v i s c o s i t y   ( a b o u t   20  to  a b o u t   60  c e n t i p o i s e ,   o r  

0 . 0 2   to  0 . 0 6   p a s c a l   s e c o n d ) ,   and  t h u s   a r e   r e a d i l y   p o u r e d  

or  d i s p e n s e d   f o r   u s e .   P r e f e r r e d   c o m p o s i t i o n s   have   a  pH 
of  a t   l e a s t   a b o u t   11,   p r e f e r a b l y   a  pH  of  a t   l e a s t   a b o u t  

1 2 . 5 .   T h e s e   h i g h   p H ' s   a p p e a r   n e c e s s a r y   to  p r o m o t e  

o p t i m u m   p h y s i c a l   and  c h e m i c a l   s t a b i l i t y   of  t h e s e   b l e a c h  

c o m p o s i t i o n s .   To  a c h i e v e   t h e s e   h i g h   p H ' s ,   i t   i s   p r e -  

f e r r e d   to  add  a  s o u r c e   of  c a u s t i c ,   p r e f e r a b l y   s o d i u m  

h y d r o x i d e .   P r e f e r r e d   a m o u n t s   a r e   f rom  a b o u t   0 . 0 1   t o  
a b o u t   5 .0   w t . % ,   more  p r e f e r a b l y   f rom  a b o u t   0 .5   wt.%  t o  

a b o u t   2 .0   w t . % ,   and  m o s t   p r e f e r a b l y   f rom  a b o u t   1 .0   t o  

a b o u t   1 . 7 5   w t . % .   W h i l e  s o d i u m   h y d r o x i d e   is   p r e f e r r e d ,  
o t h e r   a l k a l i   m e t a l   h y d r o x i d e s   ( e . g . ,   p o t a s s i u m   h y d r o x i d e ,  

l i t h i u m   h y d r o x i d e )   a r e   s u i t a b l e .   A l k a l i   m e t a l   c a r b o n a t e s  

and  s i l i c a t e s   may  a l s o   p r o v i d e   the   p r o p e r   h i g h   p H .  

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

a g e n t   r a n g e s  f r o m   a b o u t   0 . 0 1   wt.%  to  a b o u t   0 . 2   w t . % ,   a n d  

an  e s p e c i a l l y   p r e f e r r e d   c o n c e n t r a t i o n   i s   a b o u t   0 . 0 5   w t . % .  

B l u i n g   a g e n t s   f o r   use  in  the   p r a c t i c e   of  t he   p r e s e n t  

i n v e n t i o n   a r e   e f f e c t i v e   as  c o m p o s i t i o n   c o l o r a n t s   i n  

a d d i t i o n   to  p r o v i d i n g   e f f e c t i v e   m a s k i n g   of  the   y e l l o w  



c a s t   of  l a u n d e r e d   f a b r i c .   T h u s ,   in  a d d i t i o n   to  t h e  

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

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

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

S u i t a b l e   p o l y m e r s   f o r   p r a c t i c e   of  the   p r e s e n t  
i n v e n t i o n   fo rm  a  m a t r i x   w h i c h   is   d i s p e r s e d   in  an  a q u e o u s  
s o l u t i o n   and  w h i c h   e n t r a p s   t he   p a r t i c u l a t e .   P r e f e r r e d  

p o l y m e r s   i n c l u d e   m o d i f i e d   p o l y e t h y l e n e s ,   such   as  o x i d i z e d  

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

w h i c h   have   m e l t i n g   p o i n t s   in  t h e   r a n g e   of  a b o u t   90°C  t o  

a b o u t   1 2 0 ° C .  

O x i d i z e d   p o l y e t h y l e n e s   s u i t a b l e   for   t he   p r e s -  

e n t   i n v e n t i o n   may  v a r y   c o n s i d e r a b l y   in  s t r u c t u r e .   O n e  

s u i t a b l e   o x i d i z e d   p o l y e t h y l e n e   has   the   g e n e r a l   f o r m u l a  

shown  by  F o r m u l a   3,  b e l o w ,   w h e r e   "R"  may  be  h y d r o g e n   o r  

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

l i n e a r   ( a s   i l l u s t r a t e d   by  F o r m u l a .   3)  or  be  i n t r a -  

m o l e c u l a r l y   b o n d e d   r i n g   s t r u c t u r e s .   The  o x i d i z e d   p o l y -  

e t h y l e n e s   t y p i c a l l y   have   a  m o l e c u l a r   w e i g h t   of  a b o u t   4 0 0  

to  a b o u t   3000  and  have   a c i d   n u m b e r s   f rom  a b o u t   30  to  a b o u t  

1 2 0 .  

FORMULA  3 

w h e r e i n   t he   t o t a l   of  x ,   y  and  z  i s   f rom  a b o u t   35  to  a b o u t  



2 5 0 .  

I t   i s   p a r t i c u l a r l y   p r e f e r r e d   to  u s e  

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

b r a n c h e d   p o l y e t h y l e n e   c h a i n s   c o n t a i n i n g   no  o x y g e n   f u n c -  

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

g e n e r a l   s t r u c t u r e   i l l u s t r a t e d   by  F o r m u l a   4,  b e l o w .  

M o l e c u l a r   w e i g h t   is   t y p i c a l l y   b e l o w   a b o u t   1 0 , 0 0 0 ,   a n d  

more  p r e f e r a b l y   r a n g e s   f rom  a b o u t   500  to  a b o u t   6000 ,   a n d  

t h e   c o p o l y m e r s   h a v e   a c i d   n u m b e r s   r a n g i n g   f rom  a b o u t   25  t o  

a b o u t   160 .   P a r t i c u l a r l y   p r e f e r r e d   c o p o l y m e r s   h a v e   a c i d  

n u m b e r s   r a n g i n g   f rom  a b o u t   30  to  a b o u t   7 0 .  

FORMULA  4 

w h e r e i n   t h e   t o t a l   of  x  and  y  i s   f r om  a b o u t   12  to  a b o u t   1 9 5 ,  

and  R  may  be  h y d r o g e n   or  c a r b o x y l .  

P r e p a r a t i o n   o f  c o m p o s i t i o n s   in  a c c o r d a n c e   w i t h  

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

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

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

a b o u t   0 . 0 1   wt%  to  a b o u t   6 .0   w t . % ,   more   p r e f e r a b l y   f r o m  

a b o u t   0 . 0 3   wt .%  to  a b o u t   0 .3   w t . % .   The  e m u l s i f i e d  

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

d i s p e r s e d   in  t he   c o n t i n u o u s ,   e x t e r n a l   a q u e o u s   p h a s e .  

' S u i t a b l e   a n i o n i c   s u r f a c t a n t s ,   or  e m u l s i f y i n g  

a g e n t s ,   i n c l u d e   s o a p s   ( s u c h   as  a r e   p r o d u c e d   f rom  r e a c t i n g  



f a t t y   a c i d s   w i t h   a l k a l i s   or  amine   c o m p o u n d s ) ,   s u l f a t e s ,  

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

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

v a t i v e s ,   f a t t y   a l k a n o l   a m i d e s   and  f a t t y   amine   o x i d e s .  

The  e m u l s i o n   is   p r e f e r a b l y   p r e p a r e d   by  m e l t i n g  

the   o x i d i z e d   p o l y e t h y l e n e   or  p o l y e t h y l e n e   a c i d   c o p o l y m e r  

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

s l o w l y   a d d i n g   b o i l i n g   w a t e r   to  t he   m e l t .   At  e m u l s i o n  

i n v e r s i o n   p o i n t ,   t he   v i s c o s i t y   of  t he   c o m p o s i t i o n   d r o p s  

and  a d d i t i o n a l   b o i l i n g   w a t e r   may  be  a d d e d   to  a d j u s t   t h e  

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

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

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

e m u l s i f i e d   p o l y m e r   of  f rom  a b o u t   1 : 1 . 5   to  a b o u t   1 : 8 .   I f  

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

a b o u t   1 : 1 . 5   to  1:3  is   p r e f e r r e d ,   and  i s   more  p r e f e r a b l y  

a b o u t   1 : 2 . 5 .  

S a p o n i f i c a t i o n   a n d / o r   n e u t r a l i z a t i o n   of  t h e  

m o l t e n   p o l y m e r   is  p e r f o r m e d   p r i o r   to  f o r m a t i o n   of  t h e  

e m u l s i o n ,   p r e f e r a b l y   w i t h   e l e v a t e d   p r e s s u r e .   (The  o x i -  

d i z e d   p o l y e t h y l e n e   is   b o t h   s a p o n i f i e d   and  n e u t r a l i z e d .  

The  p o l y e t h y l e n e - a c r y l i c   a c i d   c o p o l y m e r   is   n e u t r a l i z e d . )  

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

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

of   the   e m u l s i o n   to  room  t e m p e r a t u r e   is  p r e f e r a b l y   a t   a  

r a p i d   r a t e   (by  m e a n s ,   f o r   e x a m p l e ,   of  a  c o o l i n g   j a c k e t   o n  
t h e   e m u l s i o n   k e t t l e ) .  

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

m i x  r a t e   of  a b o u t   100  to  300  rpm,  f o r m i n g   a  s i m p l e ,  

p h y s i c a l   m i x t u r e .   A  w a t e r   s o l u b l e   s a l t   is  added   u n t i l  



t h e   e m u l s i o n   c o l l a p s e s   ( due   to  i n c r e a s e d   i o n i c   s t r e n g t h  
of  t h e   s o l u t i o n ) .   A d d i t i o n   of  t h e   w a t e r   s o l u b l e   s a l t   i s  

p r e f e r a b l y   by  a d d i n g   a  h o t   ( a b o u t   21°C  to  a b o u t   4 0 ° C )  

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

a b l y   a t   a  mix  r a t e   of  a b o u t   100  to  300  rpm.  F u r t h e r  

a d d i t i o n s   of  t he   s a l t   s o l u t i o n   may  be  u s e d   f o l l o w i n g  

c o l l a p s e   of  t h e   e m u l s i o n   to   a d j u s t   t he   f i n a l ,   i n v e n t i v e  

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

s u r f a c t a n t   may  be  a d d e d   i f   d e s i r e d .  

S u i t a b l e   w a t e r   s o l u b l e   s a l t s   i n c l u d e :   a l k a l i  

m e t a l  c a r b o n a t e s ,   s u c h   as  s o d i u m   c a r b o n a t e ;   a l k a l i   m e t a l  

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

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

as  s o d i u m   h y p o c h l o r i t e   and  l i t h i u m   h y p o c h l o r i t e ;   a l k a l i n e  

e a r t h   h y p o h a l i t e s ,   s u c h   as  c a l c i u m   h y p o c h l o r i t e ;   a l k a l i  

m e t a l   s u l f a t e s ,   s u c h   as  s o d i u m   s u l f a t e ;   and  a l k a l i n e  

e a r t h   and  m u l t i v a l e n t   s u l f a t e   s a l t s ,   such   as  m a g n e s i u m  

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

h y p o c h l o r i t e .  

I t   has   b e e n   f o u n d   t h a t   t h e   s a l t   s h o u l d   be  s l o w l y  

a d d e d   i n t o   t he   e m u l s i o n .   Too  r a p i d   a d d i t i o n   t e n d s   t o  

p r e c i p i t a t e   p o l y m e r   in  a  c u r d - l i k e   f o r m .  

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

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

t h e   p r e s e n t   i n v e n t i o n .   H o w e v e r ,   o t h e r   a s p e c t s ,   a d v a n -  

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

w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  t h e   a r t   to   w h i c h   t h e  

i n v e n t i o n   p e r t a i n s .  

E x p e r i m e n t a l  

C a r d i p o l   LPO-25  ( a v a i l a b l e   f rom  B a r e c o   Co . )   w a s  

u t i l i z e d   in  p r e p a r i n g   e m b o d i m e n t s   of  t he   i n v e n t i o n   i n  

w h i c h   t h e  p o l y m e r   was  an  o x i d i z e d   p o l y e t h y l e n e .   C a r d i p o l  



was  f o u n d   to  have   a  r e l a t i v e l y   low  m o l e c u l a r   w e i g h t ,   a n d  

s a m p l e s   w i t h   a  r a n g e   of  s a p o n i f i c a t i o n   n u m b e r s   5 2 - 9 1   m g  

KOH/g  and  m e l t i n g   p o i n t s   9 8 - 1 1 5 ° C   were   u s e d .  

P o l y e t h y l e n e - a c r y l i c   a c i d   c o p o l y m e r s   ( " A - C "  

p o l y e t h y l e n e s   a v a i l a b l e   f rom  A l l i e d )   were   f o u n d   to  h a v e  

h i g h e r   m o l e c u l a r   w e i g h t s   w i t h   a c i d   n u m b e r s   r a n g i n g   4 0 - 1 2 0  

mg  KOH/g  and  m e l t i n g   p o i n t s   9 2 - 1 0 8 ° C .  

The  w a t e r   s o l u b l e   s a l t   was  p r o v i d e d   by  a  l i q u i d  

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

the   s u r f a c t a n t s   c h o s e n   were   s t a b l e   to  h y p o c h l o r i t e .  

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

b a s i c ,   as  s o d i u m   h y p o c h l o r i t e   is   t he   s a l t   of  a  weak  a c i d  

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

S i n c e   i t   is   w e l l   known  t h a t   h y p o c h l o r i t e   ion  is   s t a b i l i z e d  

by  b a s i c   s o l u t i o n s ,   c o n v e n t i o n a l   a q u e o u s   h y p o c h l o r i t e  

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

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

to  a  pH  of  a b o u t   1 0 . 5   to  1 2 . 0 .   A q u e o u s   h y p o c h l o r i t e  

b l e a c h e s   can  a l s o   i n c l u d e   a d d i t i o n a l   c o m p o n e n t s   and  be  o f  

h i g h e r   pH.  H o w e v e r ,   i t   has   been   f o u n d   t h a t   h i g h e r  

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

good  c h e m i c a l   and  p h y s i c a l  s t a b i l i t y   to  t he   c o m p o s i t i o n s  

of  the   i n v e n t i o n .  

E x a m p l e s   I - V I I   i l l u s t r a t e   s u i t a b l e   e m u l s i o n s  

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

t he   p r e s e n t   i n v e n t i o n ,   and  e x a m p l e s   V I I I   t h r o u g h   XVI 
i l l u s t r a t e   p r e f e r r e d   e m b o d i m e n t s .  

EXAMPLE  I  

I n t o   a  1  l i t e r   t h r e e - n e c k   f l a s k   e q u i p p e d   w i t h  

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

L P O - 2 5 ,   83g  s o d i u m   l a u r y l   s u l f a t e   (30%  a c t i v e   s o l u t i o n )  



and  6 .8g   NaOH  f o r   s a p o n i f i c a t i o n   and  n e u t r a l i z a t i o n .   T h e  

m i x t u r e   was  s t i r r e d   and  h e a t e d   on  an  o i l   b a t h   a t   1 2 0 ° C  

u n t i l   the   p o l y m e r   was  m e l t e d   and  h o m o g e n e o u s .   B o i l i n g  

w a t e r   was  a d d e d   in   s m a l l   p o r t i o n s   ( a b o u t   25ml)   w i t h   r a p i d  

s t i r r i n g   u n t i l   t h e r e   was  a  d r o p   in  v i s c o s i t y .   A d d i t i o n a l  

h o t   w a t e r   was  a d d e d   to  b r i n g   t h e   v o l u m e   to  500  ml .   T h e  

e m u l s i o n   was  a l l o w e d   to  c o o l   to  room  t e m p e r a t u r e   w i t h  

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

P r e f e r r e d   r a n g e s   f o r   t he   e m u l s i o n   a r e :  



EXAMPLE  I I  

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

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

to  t he   p r e p a r a t i o n   of  E x a m p l e   I .   C o m p o n e n t   w e i g h t  

p e r c e n t a g e s   of  t he   t h r e e   e m u l s i o n s   were   as  f o l l o w s :  

EXAMPLE  I I I  

A n o t h e r   t h r e e   e m u l s i o n   c o m p o s i t i o n s   were   p r e -  

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



EXAMPLE  I V  

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

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

c o m p o n e n t s   as  f o l l o w s .  

EXAMPLE  V 

In  an  a n a l o g o u s   m a n n e r ,   a n o t h e r   e m u l s i o n   w a s  

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

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

EXAMPLE  V I  

A n o t h e r   e m u l s i o n   ( w i t h   a  n o n i o n i c   s u r f a c t a n t )  

was  p r e p a r e d   h a v i n g   t h e   c o m p o n e n t   w e i g h t   p e r c e n t a g e s   a s  

f o l l o w s .  



In  a  m a n n e r   s i m i l a r   to  e m u l s i f i c a t i o n   o f  

o x i d i z e d   p o l y e t h y l e n e s   ( as   in  E x a m p l e   I ) ,   s t a b l e   e m u l -  

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

w e r e   p r e p a r e d   f rom  n e u t r a l i z e d   A-C580  p o l y m e r   w i t h  

e q u i v a l e n t s   of  NaOH  ( 1 . 3 m g N a O H / g   A - C 5 8 0 )   a d d e d   f o r  

n e u t r a l i z a t i o n .   E x a m p l e s   VII   and  V I I I   c h a r a c t e r i z e  

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

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

EXAMPLE  V I I  



E x a m p l e   V I I I  

P r e p a r a t i o n   o f  a   S t a b l e   S u s p e n s i o n   o f  

B r i g h t e n e r   in  C h l o r i n e   B l e a c h   S o l u t i o n  

An  e m u l s i o n   was  f i r s t   p r e p a r e d   as  f o l l o w s .   T o  

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

s t i r r e r   was  a d d e d   1 0  g .   A-C  580  p o l y m e r   ( A l l i e d   C h e m i c a l  

C o r p . ,   M o r r i s t o w n ,   New  J e r s e y ) ,   0 . 5   g  NaOH  and  5 . 3   g  
Dowfax   2A1  ( s o d i u m   d o d e c y l   d i p h e n y l o x i d e   d i s u l f o n a t e ,   a n  

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

M i d l a n d ,   M i c h i g a n ) .   The  c o n t e n t s   we re   t h e n   h e a t e d   w i t h  

an  o i l   b a t h   s e t   a t   120°C  u n t i l ,   a f t e r   a b o u t   f i f t e e n  

m i n u t e s ,   t h e r e   was  a  v i s c o u s   m e l t .   S l o w l y   and  w i t h  

c o n t i n u o u s   a g i t a t i o n ,   8 4 . 2   g  b o i l i n g   w a t e r   was  a d d e d .  

The  o i l   b a t h   was  t h e n   r e p l a c e d   w i t h   an  i c e   b a t h   and  t h e  

e m u l s i o n   was  s t i r r e d   u n t i l   i t   c o o l e d   to   room  t e m p e r a t u r e .  

The  e m u l s i o n   was  f i l t e r e d   t h r o u g h   c h e e s e   c l o t h ,   b o t t l e d ,  

and   s t o r e d .  

To  0 . 2 g   T i n o p a l   CBS-X  (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   o b t a i n e d   f rom  C i b a - G e i g y   C o r p o r a t i o n   in  G r e e n s b o r o ,  

N o r t h   C a r o l i n a ;   " T i n o p a l "   i s   a  r e g i s t e r e d   t r a d e m a r k   o f  

C i b a - G e i g y )   d i s s o l v e d   in  6 .0   g  w a t e r   was  a d d e d   5 .0   g  o f  

t h e   a b o v e   e m u l s i o n .   In  a  s e p a r a t e   b e a k e r ,   4 .0   g  of  a  50 

wt .%  NaOH  s o l u t i o n   was  m i x e d   w i t h   1 8 4 . 8   g  of  a  l i q u i d  



h y p o c h l o r i t e   b l e a c h   s o l u t i o n   ( h a v i n g   a  s o d i u m   h y p o -  
c h l o r i t e   c o n c e n t r a t i o n   of  a b o u t   5 . 2 5   w t . % ) .   T h i s   b l e a c h  

s o l u t i o n   was  t h e n   a d d e d   s l o w l y   w i t h   a g i t a t i o n   to  t h e  

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

b l e a c h   l e a d i n g   to  a  s t a b l e   y e l l o w ,   o p a q u e   c o l l o i d .   T h i s  

r e s u l t a n t   s o l u t i o n   is   t h u s   a  s t a b l e   s u s p e n s i o n   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   in  c h l o r i n e   b l e a c h .  

E x a m p l e   IX  

P r e p a r a t i o n   o f  a   S t a b l e   S u s p e n s i o n   of  B l u i n g  

A g e n t s   and  B r i g h t e n e r   in  C h l o r i n e   B l e a c h   S o l u t i o n  

An  e m u l s i o n   was  p r e p a r e d   in  t he   same  m a n n e r   a s  
d e s c r i b e d   in  E x a m p l e   I ,   w i t h   1 0 . 0   g A-C  580,   0 .5   g NaOH  a n d  

4 .4   g  Dowfax  2A1  and  8 5 . 1   g  w a t e r .  

T i n o p a l   CBS-X  ( 0 . 2   g)  was  d i s s o l v e d   in  6 .0   g 

w a t e r   and  0 .2   g  u l t r a m a r i n e   b l u e   was  a d d e d   and  d i s p e r s e d  

in  t he   s o l u t i o n   w i t h   the   a id   of  s o n i c a t i o n .   The  a b o v e  

e m u l s i o n ,   1 7 . 0   g,  was  t h e n   m i x e d   w e l l   w i t h   t he   u l t r a m a r i n e  

b l u e   and  CBS-X  m i x t u r e ,   f o l l o w e d   by  t he   a d d i t i o n   of  1 7 6 . 6  

g  of  l i q u i d   h y p o c h l o r i t e   b l e a c h   s o l u t i o n   c o n t a i n i n g   0 . 5  

wt.%  NaOH.  A  s t a b l e   l i g h t   b l u e   c o l l o i d   was  f o r m e d ,  

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

b l u i n g   a g e n t   in  c h l o r i n e   b l e a c h .  

E x a m p l e   X 

B r i g h t e n e r   may  a l s o   be  a d d e d   d u r i n g   e m u l s i f i -  

c a t i o n   of  t he   p o l y m e r   r e s u l t i n g   in  an  e m u l s i o n   c o n t a i n i n g  

CBS-X.   T h i s   e m u l s i o n   can  t h e n   be  u s e d   i n  d i s p e r s i n g   t h e  

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

The  e m u l s i o n   was  p r e p a r e d   in  t he   same  m a n n e r   a s  

d e s c r i b e d   in  E x a m p l e   I I   w i t h   the   e x c e p t i o n   t h a t   1.3  g  o f  



CBS-X  we re   a d d e d   to  t h e   p o l y m e r   m e l t   b e f o r e   t h e   a d d i t i o n  

of  w a t e r .  

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

t h e n   p r e p a r e d   in   t h e   same  m a n n e r   as  d e s c r i b e d   i n  E x a m p l e  

I I   u s i n g   t h e   a b o v e   e m u l s i o n   w i t h   t h e   e x c e p t i o n   of  o m i t t i n g  

t h e   a d d i t i o n   of  0 . 2   g  of  C B S - X .  

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

a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n   may  i n c l u d e   a l -  

k a l i n e   e a r t h   or  a l k a l i n e   m e t a l   s a l t s   of  b r i g h t e n e r s .  

T h e s e   s a l t s   may  be  p r e p a r e d   as  f o l l o w s .  

E x a m p l e   XI  

The  c a l c i u m   s a l t   of  CBS-X  was  p r e p a r e d   b y  

a d d i n g   10  ml  of  a  10  wt.%  CaCl2   s o l u t i o n   to  5  g  CBS-X 

d i s s o l v e d   in  150  ml  of  w a t e r .   The  p r e c i p i t a t e   t h a t   w a s  

f o r m e d   was  f i l t e r e d   and  d r i e d .  

E x a m p l e   X I I  

The  z i n c   s a l t   of  CBS-X  was  p r e p a r e d   by  a d d i n g   25 

ml  of  a  5  w t . %   ZnCl2  s o l u t i o n   t o  5  g   CBS-X  in  1 5 0  m l   w a t e r .  

The  p r e c i p i t a t e   was  f i l t e r e d   and  d r i e d .  

E x a m p l e   X I I I  

The  m a g n e s i u m   s a l t   of  CBS-X  was  p r e p a r e d   b y  

a d d i n g   11  ml  of  a  5  wt.%  MgSO4  s o l u t i o n   to  5 .0   g  CBS-X  i n  

150  ml  w a t e r .   The  p r e c i p i t a t e   was  f i l t e r e d   and  d r i e d .  

E x a m p l e   X I V  

The  b a r i u m   s a l t   of  CBS-X  was  p r e p a r e d   by  a d d i n g  

27  ml  of  a  5  w t . %   BaCl2   s o l u t i o n   to  3 . 0   g  CBS-X  in  100  m l  

w a t e r .   The  p r e c i p i t a t e   was  f i l t e r e d   and  d r i e d .  



E x a m p l e   XV 

The  a l u m i n u m   s a l t   of  CBS-X  was  p r e p a r e d   b y  

a d d i n g   14  ml  of  a  10  wt.%  s o l u t i o n   of  A l 2 ( S O 4 ) 3 · 1 8 H 2 O  
s o l u t i o n   to  2  g  CBS-X  in  75  ml  H2O.  The  p r e c i p i t a t e   w a s  
f i l t e r e d   and  d r i e d .  

E x a m p l e   XVI 

T e s t i n g   of  p h y s i c a l   and  c h e m i c a l   s t a b i l i t y   w a s  
done   on  a  b l e a c h   c o m p o s i t i o n   c o n t a i n i n g   b o t h   b r i g h t e n e r  
and  u l t r a m a r i n e   b l u e .   The  c o m p o s i t i o n   was  c o m p o s e d   o f  

t he   f o l l o w i n g :   0 .1   wt.%  u l t r a m a r i n e   b l u e ,   0 .1   w t . %  

T i n o p a l   CBS-X,  0 . 6 0   wt.%  A-C  580  p o l y m e r ,   0 . 1 2   wt.%  D o w f a x  

2A1  s u r f a c t a n t ,   1 . 0   wt.%  NaOH,  5 .2   wt.%  NaOCI,   4 .1   w t . %  

N a C l ,   and  8 8 . 7 8   wt.%  w a t e r .  

The  s a m p l e   was  p h y s i c a l l y   s t a b l e   f o r   9  weeks   a t  

1 2 0 ° F .   I t   was  u n s t a b l e ,   i . e .   showed   some  s i g n s   o f  

i r r e v e r s i b l e   p h a s e   s e p a r a t i o n ,   when  m e a s u r e d   a t   12  w e e k s  

a t   1 2 0 ° F .   M e a s u r e m e n t s   were   no t   made  a f t e r   12  w e e k s .  

H o w e v e r ,   t h e   c o m p o s i t i o n   was  s t a b l e   f o r   12  weeks   a t   b o t h  

70°F   and  1 0 0 ° F .   An  a p p r o x i m a t i o n   b a s e d   on  p r e v i o u s   w o r k  

e s t i m a t e s   p h y s i c a l   s t a b i l i t y   as  b e t w e e n   a b o u t   6  m o n t h s  

and  1  y e a r   a t   7 0 ° F .  

C h e m i c a l   s t a b i l i t y   was  e v a l u a t e d   as  f o l l o w s .  

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

v a r i o u s   t e m p e r a t u r e s .   At  4 0 ° F ,   9 8 . 0  %   was  r e t a i n e d ;   a t  

7 0 ° F ,   92 .9%;   a t   1 0 0 ° F ,   62 .2%;   and  a t   1 2 0 ° F ,   2 3 . 9 % .   T h u s ,  

t h e   c o m p o s i t i o n   shows   s u b s t a n t i a l   c h e m i c a l   s t a b i l i t y   a t  

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

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

of  f l u o r e s c e n c e   s t a b i l i t y .   A f t e r   12  weeks   of  s t o r a g e ,  

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

c a l c u l a t e d :   a t   40°F  and  a t   7 0 ° F ,   100%  was  r e t a i n e d ;   a t  



1 0 0 ° F ,   64%;  and  a t   1 2 0 ° F ,   0%.  T h u s ,   f l u o r e s c e n c e   s t a -  

b i l i t y   i s   a l s o   m a i n t a i n e d   a t   o r d i n a r y   as  w e l l   as  a t  

s o m e w h a t   e l e v a t e d   t e m p e r a t u r e s .  

W h i l e   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   i n  

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

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

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

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

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

s u c h   d e p a r t u r e s   f rom  the   d i s c l o s u r e   as  come  w i t h i n   t h e  

known  or  c u s t o m a r y   p r a c t i c e   in  t he   a r t   to  w h i c h   t h e  

i n v e n t i o n   p e r t a i n s .  



1.  A  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

c o m p r i s i n g :  

an  a q u e o u s   s o l u t i o n ,   s a i d   a q u e o u s   s o l u t i o n  

h a v i n g   f rom  a b o u t   0 .1   wt.%  to  a b o u t   15  wt.%  of  a  

h y p o c h l o r i t e   s a l t   d i s s o l v e d   t h e r e i n ;  

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 ,   s a i d   a g e n t   in  a n  

a m o u n t   of  f rom  a b o u t   0 .01   wt.%  to  a b o u t   1 .0   wt.%  w i t h  

r e s p e c t   to  t he   a q u e o u s   s o l u t i o n ;   a n d ,  

a  p o l y m e r   d i s p e r s e d   in  the   a q u e o u s   s o l u t i o n ,  

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

f r o m   a b o u t   0 . 0 1 5   wt.%  to  a b o u t   1 1 . 0   wt.%  w i t h   r e s p e c t   t o  

t h e   a q u e o u s   s o l u t i o n .  

2.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

as  in  c l a i m   1  w h e r e i n :  

t h e   p o l y m e r   i s   a  m o d i f i e d   p o l y e t h y l e n e   c o m p o u n d  
s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  o x i d i z e d   p o l y e t h y l -  

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

t h e r e o f .  

3.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

as  in  c l a i m   2  w h e r e i n   t he   o x i d i z e d   p o l y e t h y l e n e   has   a n  

a c i d   number   f rom  a b o u t   30  to  a b o u t   120  and  t h e   p o l y e t h y l -  

e n e - a c r y l i c  a c i d   c o p o l y m e r   has   an  a c i d   number   of  f r o m  

a b o u t   25  to  a b o u t   1 6 0 .  

4.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

of   c l a i m   1,  2  or   3  f u r t h e r   c o m p r i s i n g   a  n o n i o n i c   o r  
a n i o n i c   s u r f a c t a n t .  



5.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  
as  in  c l a i m   4  w h e r e i n   s a i d   s u r f a c t a n t   is  in  an  a m o u n t   o f  

f r o m   a b o u t   0 . 0 1   wt.%  to  a b o u t   6  wt.%  w i t h   r e s p e c t   to  s a i d  

a q u e o u s   s o l u t i o n .  

6.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

as  in  any  p r e c e d i n g   c l a i m   w h e r e i n :  

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

p o l y m e r .  

7.  The  b l e a c h i n g   and  b r i g h t e n i n g   c o m p o s i t i o n  

as   in   any   p r e c e d i n g   c l a i m ,   f u r t h e r   i n c l u d i n g   a  

p a r t i c u l a t e   p i g m e n t ,   s a i d   p i g m e n t   b e i n g   p r e s e n t   in   a n  

a m o u n t   of  f r o m   a b o u t   0 . 0 1   wt.%  to   a b o u t   1 .0   wt.%  w i t h  

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

8.  The  b l e a c h i n g   and  c o l o r i n g   c o m p o s i t i o n  a s  

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

in   an  a m o u n t   of  f r o m   a b o u t  0 . 0 1   wt.%  t o   a b o u t   5 .0   w t . % .  

9.  The  b l e a c h i n g   and  c o l o r i n g   c o m p o s i t i o n   a s  
in   any  p r e c e d i n g   c l a i m   w h e r e i n   s a i d   a q u e o u s   s o l u t i o n   h a s  

a_pH  of   a t   l e a s t   a b o u t   1 1 .  

10.   A  l i q u i d   c o m p o s i t i o n ,   u s e f u l   f o r   b l e a c h i n g  

and   b r i g h t e n i n g   f a b r i c s ,   f o r m e d   by  t h e   s t e p s   c o m p r i s i n g :  



a d m i x i n g   a  q u a n t i t y   of  m o l t e n   p o l y m e r ,   s a i d  

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

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

b a s e   to  s a p o n i f y   and  n e u t r a l i z e   s a i d   o x i d i z e d   p o l y -  

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

c o p o l y m e r ;  

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

of  an  a n i o n i c   or  a  n o n i o n i c   s u r f a c t a n t   w i t h   s u f f i c i e n t   o f  

an  a q u e o u s   s o l u t i o n   to  form  an  e m u l s i o n ;  

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

w i t h   r e s p e c t   to  the   e m u l s i f i e d   p o l y m e r   of  from  a b o u t   1 : 1 . 5  

to  a b o u t   1 : 3 ;   a n d ,  

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

d i s p e r s e d   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   and  e m u l s i f i e d  

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

t he   p o l y m e r   f o r m s   a  m a t r i x   in  w h i c h   p a r t i c l e s   of  t h e  

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   a r e   e n t r a p p e d .  

11.  The  l i q u i d   c o m p o s i t i o n   as  in  c l a i m   1 0 ,  

w h e r e i n   s a i d   r a t i o   of  s a i d   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 o  

s a i d   e m u l s i f i e d   p o l y m e r   i s   a p p r o x i m a t e l y   1 : 2 . 5 .  

12 .   The  l i q u i d   c o m p o s i t i o n   of  c l a i m   10  or   11 

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

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

p i g m e n t   b e i n g   in  a  w e i g h t   r a t i o   w i t h   r e s p e c t   to  t h e  

e m u l s i f i e d   p o l y m e r   of  f rom  a b o u t   1 :2   to  a b o u t   1 : 8 .  

13.  The  l i q u i d   c o m p o s i t i o n   as  i n  a n y  o f   c l a i m s  

10  t o   12  w h e r e i n :  

t h e   w a t e r   s o l u b l e   s a l t   is  s e l e c t e d   f rom  t h e  

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



a l k a l i   m e t a l ,   a l k a l i n e   e a r t h   and  m u l t i v a l e n t   s u l f a t e s ;  

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   h a l i d e s ;   a l k a l i   m e t a l   a n d  

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

14.  The  l i q u i d   c o m p o s i t i o n   as  in  c l a i m   10  

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

c h l o r i t e   in  an  a q u e o u s   s o l v e n t .  

15.   The  l i q u i d   c o m p o s i t i o n   as  in  c l a i m   7 

or   a n y  o n e   of  c l a i m s  1 0  t o   14  w n e r e i n  t n e  p a r t i c u i a t e  

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

16.   The  l i q u i d   c o m p o s i t i o n   as  in  a n y  o n e  

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

of   d i s t y y l b i p h e n y l   d e r i v a t i v e s ,   s t i l b e n e   d e r i v a t i v e s ,   t h e  

a l k a l i   m e t a l   s a l t s   t h e r e o f ,   t h e   m u l t i v a l e n t   s a l t s   t h e r e o r ,  

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

17.   The  l i q u i d   c o m p o s i t i o n   as  in  c l a i m   1 6 ,  

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

s a l t   s e l e c t e d   f rom  t he   g r o u p   c o n s i s t i n g   of  a l k a l i n e  

e a r t h ,   z i n c ,   G r o u p   I I I A   m e t a l   s a l t s   and  m i x t u r e s   t h e r e o f .  

18.   A  l i q u i d   b l e a c h i n g   and  b r i g h t e n i n g   c o m p o -  
s i t i o n   c o m p r i s i n g :  

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

in   an  a m o u n t - o f   f rom  a b o u t   3 .5   wt.%  to  a b o u t   6 . 2   w t . % ,   a n  
a n i o n i c   or  n o n i o n i c   s u r f a c t a n t   in  an  a m o u n t   of  f rom  a b o u t  

0 . 0 3   wt.%  to  a b o u t   0 .3   w t . % ,   a  p o l y m e r   in  an  a m o u n t   of  f r o m  

a b o u t   0 .3   wt.%  to  a b o u t   2 .0   wt.%  and  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   in  an  a m o u n t   of  f rom  a b o u t   0 . 0 1   wt.%  t o  



0 . 2   w t . % ,   the   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   b e i n g   s t a b l y  

s u s p e n d e d   and  d i s p e r s e d   in  t he   a q u e o u s   s o l u t i o n   v i a   t h e  

p o l y m e r .  

19.  The  c o m p o s i t i o n   of  c l a i m   18 ,   f u r t h e r  

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

a b o u t   0 . 0 1   wt.%  to  a b o u t   0 .2   wt.%  w i t h   r e s p e c t   to  s a i d  

a q u e o u s   s o l u t i o n .  

20.  The  c o m p o s i t i o n   of  c l a i m   19,  w h e r e i n   s a i d  

a m o u n t   of  s a i d   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   is   a b o u t   0 . 1  

wt.%  and  s a i d   a m o u n t   of  s a i d   u l t r a m a r i n e   b l u e   p a r t i c l e s   i s  

a b o u t   0 . 0 5   w t . % .  

21.  A  m e t h o d   fo r   p r o d u c i n g   a  b l e a c h i n g   a n d  

b r i g h t e n i n g   c o m p o s i t i o n   c o m p r i s i n g   the   s t e p s   o f :  

a d m i x i n g   a  q u a n t i t y   of  m o l t e n   p o l y m e r ,   s a i d  

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

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

b a s e   to  s a p o n i f y   and  n e u t r a l i z e   s a i d   o x i d i z e d   p o l y -  

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

c o p o l y m e r ;  

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

an  a q u e o u s   s o l u t i o n   to  fo rm  an  e m u l s i o n ;  

d i s p e r s i n g   a  q u a n t i t y   of  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   in  s a i d   e m u l s i o n ,   t he   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  

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

p o l y m e r   of  f rom  a b o u t   1 : 1 . 5   to  a b o u t   1 : 3 ;  

a n d ,  

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

an  a q u e o u s   s o l u t i o n   to  the   d i s p e r s e d   u l t r a m a r i n e   b l u e   a n d  

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



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