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In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  p r o c e s s   f o r   s i z i n g   t e x t i l e   y a r n s   by  t r e a t m e n t  

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

m u l t i p o l y m e r s ,   of   a c r y l a m i d e ,   and  a t   l e a s t   one  p o l y m e r i z -  

a b l e   m o n o m e r   of   f o r m u l a   ( I )  

w h e r e i n   R1  r e p r e s e n t s   h y d r o g e n ,   C1-C18  a l k y l ,   or  s u b s t i -  

t u t e d   C l - C 1 8   a l k y l   w h e r e i n   t h e   s u b s t i t u e n t s   a r e   h y d r o x y ,  

C l - C 8   a l k o x y ,   C l - C 8   a l k y l a m i n o ,   or  d i ( C l - C 8   a l k y l ) a m i n o ,  

and  R2  r e p r e s e n t s   C l - C 4   a l k y l   and  h y d r o g e n .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e r e   a r e  

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

s i z i n g   p r o c e s s   of  t h e   i n v e n t i o n .  

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

a g e n t s   f o r   w a r p   y a r n s ,   to   p r e v e n t   b r e a k i n g   of  t h e   y a r n  

d u r i n g   w e a v i n g ,   i s   w e l l - k n o w n .   They   p e r f o r m   o n l y   s l i g h t l y  

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

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

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

due  to   t h e   b r i t t l e n e s s   of  t h e i r   f i l m s   on  t h e   f i b e r .  

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

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

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

t h e y   c o n t a i n   i s   a  m i n o r   c o m p o n e n t   of  t he   c o p o l y m e r .   C o n -  

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

s o l u b l e   and  d i f f i c u l t   to  d e s i z e .  



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

a c r y l i c   a c i d ,   c o n t a i n i n g   a  m i n o r   a m o u n t   o f   a c r y l i c   a c i d  

m o n o m e r ,   as  a  s i z i n g   a g e n t ,   i s   d i s c l o s e d   by  P e t r o v   e t   a l  

( s e e   Chem.   A b s t r a c t s   9 0 : 1 0 5 4 8 8 b ) .   H o w e v e r ,   t h e s e   s i z e s  

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

w h e r e a s   t h e   s i z e s   o f   t h i s   i n v e n t i o n   i n v o l v e   a t   l e a s t   o n e  

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

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

a n d   f i l m   f l e x i b i l i t y .  

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

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

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

p o l y m e r i z a t i o n .  

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

s t r u c t u r e s   in   t h e   f o r m   of   g r a f t s   or  b l o c k s   a r e   a c h i e v e d  

by  t h e   s e q u e n t i a l   a d d i t i o n   o f   t h e   m o n o m e r s   as  t h e   p o l y -  

m e r i z a t i o n   p r o g r e s s e s .  

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

may  be  a  g r a f t   or   a  b l o c k   c o p o l y m e r ,   or   a  m i x t u r e   o f  

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

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

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

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

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

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

a c r y l a m i d e   and   2 - e t h y l h e x y l   a c r y l a t e ,   p o l y ( n - b u t y l   a c r y l -  

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

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

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

r e s i s t a n c e .  

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

f o l l o w s :  



1.  They   i m p a r t   b e t t e r   y a r n - t o - y a r n  

and  y a r n - t o - m e t a l   a b r a s i o n   r e s i s -  

t a n c e   f o r   y a r n s   t h a n   s t a r c h ,   o r  

p o l y a c r y l a m i d e   s i z e s .  

2.  They   c an   be  a p p l i e d   f rom  more   c o n -  

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

T h i s   p e r m i t s   an  a p p l i c a t i o n   w i t h  

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

and  e n e r g y .  
3.  The  pad  b a t h s   a r e   more   e a s i l y   p r e -  

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

of   t h e   s i z e   in  w a t e r .  

4.  The  a p p l i c a t i o n   s o l u t i o n s   a r e  

s t a b l e ,   and  do  n o t   r e t r o g r a d e  

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

5.  The  p o l y m e r i c   s i z i n g   a g e n t   i s  

r e a d i l y   r e m o v e d   f rom  t h e   t e x t i l e  

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

w a t e r .  

6.  The  t r e a t e d   y a r n s   do  n o t   h a v e   a n y  

d ry   s p l i t t i n g   d i f f i c u l t y   d u r i n g  

s l a s h i n g .  

In  p r e p a r i n g   t h e   c o m p o s i t i o n   to  be  a p p l i e d   i n  

t h e   s e g m e n t e d   c o p o l y m e r   p r o c e s s   of   t h i s   i n v e n t i o n ,   3 0 - 9 9 %  

by  w e i g h t   of  a c r y l a m i d e ,   and  a b o u t   0-20%  by  w e i g h t   of  a  

p o l y m e r i z a b l e   m o n o m e r   of  f o r m u l a ' ( I ) ,   or  m i x t u r e   of  t h e s e  

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

u n d e r   an  i n e r t   a t m o s p h e r e ,   in  t h e   p r e s e n c e   of  a  s u r f a c e -  

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

s o u r c e ,   s u c h   as  ammonium  p e r s u l f a t e ,   ammonium  p e r s u l f a t e  

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

1-20%  by  w e i g h t   of  a  p o l y m e r i z a b l e   m o n o m e r ,   or  m i x t u r e   o t  

m o n o m e r s ,   of  f o r m u l a   ( I ) ,   b a s e d   on  t he   t o t a l   w e i g h t   o f  

p o l y m e r ,   i s   a d d e d   f r o m   5  m i n u t e s   to  5  h o u r s   a f t e r   t h e  

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

s t i r r e d   f o r   1 0 - 6 0   m i n u t e s .   P r e f e r a b l y ,   t he   s e c o n d   c h a r g e  

is   a d d e d   a t   t h e   peak   of  t h e   e n s u i n g   e x o t h e r m ,   a f t e r   t h e  



a d d i t i o n   of  t h e   c a t a l y s t ,   when  v e r y   l i t t l e   monomer   r e m a i n s .  

O p t i o n a l l y ,   1 -30%  by  w e i g h t   of  a  w a t e r - s o l u b l e   v i n y l i c  

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

a c i d ,   b a s e d   on  t h e   t o t a l   w e i g h t   of  p o l y m e r ,   may  be  a d d e d  

as  a . t h i r d   c h a r g e .   The  r e a c t i o n   m i x t u r e   is   s t i r r e d   u n d e r  

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

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

t h a t   c a n   be  a p p l i e d   d i r e c t l y   to  t h e   t e x t i l e   s u b s t r a t e .  

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   of  f o r m u l a   ( I )  

i n c l u d e   t h e   f o l l o w i n g :  

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 ,  

n - 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 ,  

2 - h y d r o x y e t h y l   a c r y l a t e ,  

2 - m e t h o x y 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 ,  

n - d o d e c y l   m e t h a c r y l a t e ,  

n - o c t a d e c y l   m e t h a c r y l a t e ,  

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

1 2 - h y d r o x y d o d e c y l   a c r y l a t e ,  

1 2 - m e t h o x y d o d e c 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 ,  

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

N - 2 - e t h y l h e x y l - 2 - a m i n o e t h y l   a c r y l a t e ,  

N - t e r t - b u t y l - 2 - a m i n o e t h y l   m e t h a c r y l a t e ,  

N , N - d i m e t h y l - 2 - a m i n o e t h y l   a c r y l a t e ,  

N , N - d i e t h y l - 2 - a m i n o e t h y l   m e t h a c r y l a t e ,  

and  t h e   l i k e .  

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

and  2 - e t h y l h e x y l   a c r y l a t e .  

O p t i o n a l l y ,   s t a r c h   or  o t h e r  s i z e s   may  be  b l e n d e d  

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

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

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

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

s u g a r ,   s o r b i t o l ,   and  t he   l i k e .  



In  p r e p a r i n g   t h e   s o l u t i o n   to  be  a p p l i e d   in  t h e  

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

1 - 4 0 % ,   p r e f e r a b l y   a b o u t   5 - 2 0 % ,   by  w e i g h t   of  a  p o l y m e r i z -  

a b l e   v i n y l ,   or  v i n y l i d e n e   m o n o m e r ,   or  m i x t u r e   of  m o n o -  

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

m e r i z e d   in  an  a q u e o u s   m e d i u m ,   u n d e r   an  i n e r t   a t m o s p h e r e ,  

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

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

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

l i k e .   The  r e a c t i o n   m i x t u r e   is  s t i r r e d   u n d e r   t h e   i n e r t  

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

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

can   be  a p p l i e d   d i r e c t l y   to  t h e   t e x t i l e   s u b s t r a t e .   O p -  

t i o n a l l y ,   s t a r c h   or  o t h e r   s i z e s   may  be  b l e n d e d   w i t h   t h e  

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

p l a s t i c i z e r s ,   may  be  a d d e d   to   t h e   s o l u t i o n   b e f o r e   a p p l i -  

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

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

s o r b i t o l ,   and  t h e   l i k e .  

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

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

a b o v e .  

The  p r e f e r r e d   c o m o n o m e r   f o r   t h e   c o p o l y m e r  

p r o c e s s   i s   a  C 4 - C 1 8   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 .  

The  a p p l i c a t i o n   of   t h e   s i z i n g   c o m p o s i t i o n   t o  

t h e   t e x t i l e   m a t e r i a l   may  be  by  p a d d i n g   ( c o n v e n t i o n a l ,   o r  

h i g h   p r e s s u r e ) ,   f o a m i n g ,   s p r a y i n g ,   k n i f e - c o a t i n g ,   and  t h e  

l i k e ,   to   d e p o s i t   t h e r e o n   a b o u t   3 - 1 5 % ,   p r e f e r a b l y   6 - 1 2 % ,  

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

m i x t u r e .   S u i t a b l e   t e x t i l e   m a t e r i a l s   i n c l u d e   f i l a m e n t s ,  

spun   y a r n s ,   or  f a b r i c s   of  n a t u r a l   or  s y n t h e t i c   f i b e r s ,  

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

c o t t o n ,   or  c o t t o n / p o l y e s t e r   w a r p   y a r n .  

The  t r e a t e d   t e x t i l e   s u b s t r a t e   is   t h e n   d r i e d   b y  

h e a t i n g   a t   8 0 - 1 2 0 ° C   f o r   a  p e r i o d   of  a b o u t   15  to  0 . 2 5  

m i n u t e s ,   p r e f e r a b l y   a t   9 5 - 1 0 5 ° C   f o r   a  p e r i o d   of  a b o u t   2. 

to  0 . 5   m i n u t e s .   O p t i o n a l l y ,   t he   t r e a t e d   s u b s t r a t e   may  b e  



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

room  t e m p e r a t u r e   u n t i l   d r y .  

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

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

by  e a s y   r e m o v a l   by  s u b s e q u e n t   w a s h i n g .   The  t r e a t e d   t e x -  

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

r e s i s t a n c e .  

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

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

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

E x a m p l e   1 

A  m i x t u r e   of  152  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of  a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of   2 - e t h y l -  

h e x y l   a c r y l a t e ,   1 . 0   g r a m   of  AEROSOL®  OT-75%  ( A m e r i c a n  

C y a n a m i d   C o m p a n y ) ,   and  272  g r a m s   of   w a t e r   i s   s t i r r e d  

u n d e r   n i t r o g e n   f o r   20  m i n u t e s   a t   3 0 - 3 5 ° C .   S o l u t i o n s   o f  

0 . 4   g r a m   of  ammonium  p e r s u l f a t e   in  5  g r a m s   of   w a t e r ,   a n d  

0 . 4   g r a m   of  s o d i u m   m e t a b i s u l f i t e   in  5  g r a m s   of   w a t e r   a r e  

a d d e d   t h e r e t o   and  t h e   t e m p e r a t u r e   is   a l l o w e d   to  r i s e  

s p o n t a n e o u s l y .   At  t h e   p e a k   of  t h e   r e s u l t i n g   e x o t h e r m ,  

10  g r a m s   of  2 - e t h y l h e x y l   a c r y l a t e   is  a d d e d .   The  r e a c -  

t i o n   m i x t u r e   i s   s t i r r e d   f o r   one  h o u r ,   and  t h e n   c o o l e d   t o  

250C  to   o b t a i n   a  s o l u t i o n   h a v i n g   a  v i s c o s i t y   of  3 4 0  

c e n t i p o i s e s ,   and   a  p o l y m e r   c o n t e n t   of  20%  by  w e i g h t .  

E x a m p l e   2  ,  

A  m i x t u r e   of  1 7 4 . 7   g r a m s   of  an  a q u e o u s   s o l u -  

t i o n   o f   a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   3 . 5   g r a m s   of  2 -  

e t h y l h e x y l   a c r y l a t e ,   1 . 2   g r a m s   of  AEROSOL°  OT-75%,   a n d  

194  g r a m s   of  w a t e r   i s   s t i r r e d   u n d e r   n i t r o g e n   f o r   20  m i n -  

u t e s   a t   3 0 - 3 5 ° C .   S o l u t i o n s   of  0 . 5   g r a m   of  ammonium  p e r -  
s u l f a t e   in  6  g r a m s   of  w a t e r ,   and  0 . 5   g r am  of   s o d i u m  

m e t a b i s u l f i t e   in  6  g r a m s   of  w a t e r   a r e   a d d e d   t h e r e t o   a n d  

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

t h e   p e a k   of  t h e   e x o t h e r m ,   9 . 2   g r a m s   of  n - b u t y l   a c r y l a t e  

i s   a d d e d .   The  r e a c t i o n   m i x t u r e   is   s t i r r e d   f o r   one  and  a  
h a l f   h o u r s ,   t h e n . c o o l e d   to  250C  to  o b t a i n  a  s o l u t i o n  

h a v i n g   a  v i s c o s i t y   of  600  c e n t i p o i s e s ,   and  a  p o l y m e r  



c o n t e n t   of   25%  by  w e i g h t .  

E x a m p l e   3 

A  m i x t u r e   of   152  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of  a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of  2 - e t h y l -  

h e x y l   a c r y l a t e ,   1 . 0   g r a m s   of  AEROSOL®  OT-75%,   and  3 3 2  

g r a m s   of  w a t e r   i s   s t i r r e d   u n d e r   n i t r o g e n   f o r   -20  m i n u t e s  

a t   3 0 - 3 5 ° C .   S o l u t i o n s   of  0 . 4   g ram  of  ammonium  p e r s u l f a t e  

in  5  g r a m s   of  w a t e r ,   and  0 . 4   g ram  of  s o d i u m   m e t a b i s u l f i t e  

in  5  g r a m s   of  w a t e r   a r e   a d d e d   t h e r e t o   and  t he   t e m p e r a t u r e  

is   a l l o w e d   to  r i s e   s p o n t a n e o u s l y .   At  t h e   peak   of  t h e  

e x o t h e r m ,   10  g r a m s   of   s t y r e n e   i s   a d d e d .   The  m i x t u r e   i s  

s t i r r e d   f o r   30  m i n u t e s ,   and  40  g r a m s   of  50%  a q u e o u s  

a c r y l a m i d e   is   t h e n   a d d e d   t h e r e t o .   A f t e r   one  h o u r   o f  

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

25°C  to   o b t a i n   a  s o l u t i o n   h a v i n g   a  v i s c o s i t y   of  4 0 0  

c e n t i p o i s e s   and  a  p o l y m e r   c o n t e n t   of  20%  by  w e i g h t .  

E x a m p l e   4  

A  m i x t u r e   of  152  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of   a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of  2 - e t h y l -  

h e x y l   a c r y l a t e ,   1 . 0   g ram  of  AEROSOL®  OT-75%,   and  2 6 0  

g r a m s   of  w a t e r   is   s t i r r e d   u n d e r   n i t r o g e n   f o r   20  m i n u t e s  

a t   3 0 - 3 5 ° C .   S o l u t i o n s   of  0 . 4   g r a m   of  ammonium  p e r s u l f a t e  

in  5  g r a m s   of  w a t e r ,   and  0 . 4   g r a m   of  s o d i u m   m e t a b i s u l f i t e  

in  5  g r a m s   of   w a t e r   a r e   a d d e d   t h e r e t o ,   and  t h e   t e m p e r a -  

t u r e   i s   a l l o w e d   to   r i s e   s p o n t a n e o u s l y .   At  t h e   peak   o f  

t h e   e x o t h e r m ,   10  g r a m s   of  n - b u t y l   a c r y l a t e   is   a d d e d .  

The  r e a c t i o n   m i x t u r e   is  s t i r r e d   f o r   30  m i n u t e s ,   and  10  

g r a m s   of   a c r y l i c   a c i d   is   t h e n   a d d e d   to  t h e   r e a c t i o n   m i x -  

t u r e .   A f t e r   one  h o u r   of  c o n t i n u e d   s t i r r i n g ,   t he   r e a c t i o n  

m i x t u r e   is   c o o l e d   to  250C  to  o b t a i n   a  s o l u t i o n   h a v i n g   a  

v i s c o s i t y   of  220  c e n t i p o i s e s   and  a  p o l y m e r   c o n t e n t   o f  

20%  by  w e i g h t .  

E x a m p l e  5  

A  m i x t u r e   of  2165  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of  a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   3 2 . 7   g r a m s   of  2 - e t h y l -  

h e x y l   a c r y l a t e ,   8 . 2   g r a m s   of  AEROSOL®  OT-75%,   and  5 0 0  

g r a m s   of  w a t e r   is   s t i r r e d   u n d e r   n i t r o g e n  f o r   20  m i n u t e s  



a t   2 0 - 2 5 0 C .   S o l u t i o n s   of   2 . 9   g r a m s   of  ammonium  p e r s u l -  

f a t e   in   43  g r a m s   of  w a t e r ,   and  2 . 9   g r a m s   of  s o d i u m   m e t a -  

b i s u l f i t e   in  43  g r a m s   of  w a t e r   a r e   a d d e d   t h e r e t o ,   a n d  

the   t e m p e r a t u r e   i s   a l l o w e d   to  r i s e   s p o n t a n e o u s l y .   A t  

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

is  a d d e d .   The  r e a c t i o n   m i x t u r e   is   s t i r r e d   f o r   20  m i n u t e s ,  

and  327  g r a m s   of  50%  a q u e o u s   a c r y l a m i d e   is   t h e n   a d d e d .  

A f t e r   one   h o u r   of  c o n t i n u e d   s t i r r i n g ,   t h e   r e a c t i o n   m i x -  

t u r e   i s   c o o l e d   to  25°C  to  o b t a i n   a  s o l u t i o n   h a v i n g   a  

v i s c o s i t y   of  720  c e n t i p o i s e s ,   and  a  p o l y m e r   c o n t e n t   o f  

20%  by  w e i g h t .  

E x a m p l e   6 

A  m i x t u r e   of  152  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of  a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of   n - b u t y l  

a c r y l a t e ,   1 . 0   g r a m   of  AEROSOL®  OT-75%,   and  332  g r a m s   o f  

w a t e r   i s   s t i r r e d   u n d e r   n i t r o g e n   f o r   20  m i n u t e s   a t   3 0 -  

35°C .   S o l u t i o n s   of  0 . 6   g r a m   of  ammonium  p e r s u l f a t e   in  5 

g r a m s   o f   w a t e r ,   and  0 . 6   g r a m   of  s o d i u m   m e t a b i s u l f i t e   i n  

5  g r a m s   of  w a t e r   a r e   a d d e d   t h e r e t o   and  t h e   t e m p e r a t u r e  

is  a l l o w e d   to  r i s e   s p o n t a n e o u s l y .   At  t h e   p e a k   of  t h e  

e x o t h e r m ,   10  g r a m s   of  n - b u t y l   a c r y l a t e   is   a d d e d .   T h e  

r e a c t i o n   m i x t u r e   i s   s t i r r e d   f o r   20  m i n u t e s ,   and  40  g r a m s  
of  50%  a q u e o u s   a c r y l a m i d e   is  t h e n   a d d e d .   A f t e r   one  h o u r  

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

25°C  to  o b t a i n   a  s o l u t i o n   h a v i n g   a  v i s c o s i t y   of   7 2 0  

c e n t i p o i s e s ,   and  a  p o l y m e r   c o n t e n t   of  20%  by  w e i g h t .  

E x a m p l e s   7 - 1 2  

The  s o l u t i o n s   f r o m   E x a m p l e s   1 -6   a r e   d i l u t e d  

w i t h   w a t e r   to  o b t a i n   a  p o l y m e r   c o n t e n t   of   10%  by  w e i g h t  
and  a p p l i e d   s e p a r a t e l y ,   by  p a d d i n g ,   to   s i n g l e - e n d   100% 

c o t t o n   y a r n s   to  o b t a i n   a  60%  p i c k u p   b a s e d   on  t h e   w e i g h t  
of   t h e   u n t r e a t e d   y a r n .   The  t r e a t e d   y a r n s   a r e   d r i e d   a t  

1050C  f o r   one  m i n u t e   and  t e s t e d   f o r   a b r a s i o n   r e s i s t a n c e  

u s i n g   a  m o d i f i e d   S t o l l   f l e x   a b r a d e r .   In  t h i s   t e s t   f i v e  

s t r a n d s   o f  t h e   t r e a t e d   y a r n s   a r e   a t t a c h e d   to  a  S t o l l  

f l e x   a b r a d e r   so  t h a t   a l l   a r e   f l e x e d   o v e r   a  s t a i n l e s s  

s t e e l   b l a d e   a t   a  9 0 ° . a n g l e   u s i n g   an  a t t a c h e d   2 0 - g r a m  



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

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

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

t r e a t e d   y a r n s   and  an  a v e r a g e   is   t a k e n .   The  l a r g e r   t h e  

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

i m p a r t e d   to  t h e   y a r n .  
The  r e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   I .  





E x a m p l e s   1 3 - 1 5  

S o l u t i o n s   c o n t a i n i n g   10%  by  w e i g h t ,   r e s p e c -  

t i v e l y .   of   s t a r c h ;   a  r a n d o m   t e r p o l y m e r   o f   a c r y l a m i d e ,   n -  

b u t y l   a c r y l a t e ,   a n d   2 - e t h y l h e x y l   a c r y l a t e   h a v i n g   t h e   s a m e  

m o n o m e r   c o m p o s i t i o n   as  in   E x a m p l e   5;  a n d  a   b l e n d e d   m i x -  

t u r e   o f   a  c o p o l y m e r   of   a c r y l a m i d e   and   2 - e t h y l h e x y l  

a c r y l a t e ,   p o l y ( n - b u t y l   a c r y l a t e ) ,   and   p o l y ( a c r y l a m i d e )  

h a v i n g   t h e   same  m o n o m e r   c o m p o s i t i o n   as   in   E x a m p l e   5,  a r e  

p r e p a r e d   and   a p p l i e d   to  s i n g l e - e n d   100%  c o t t o n   y a r n s   a s  

d e s c r i b e d   in   E x a m p l e s   7 - 1 2 .  

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





C o m p a r i s o n   of   t h e   r e s u l t s   o b t a i n e d   in  E x a m p l e  

14  and   15  w i t h   t h a t   o b t a i n e d   in  E x a m p l e   11  s h o w s   t h a t  

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

m e n t e d   c o p o l y m e r   of   E x a m p l e   5 .  



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

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

o t h e r w i s e   i n d i c a t e d .  

E x a m p l e   16  

A  m i x t u r e   of  3 0 . 9   g r a m s   of  a c r y l a m i d e   ( 9 7 %  

r e a l ) ,   3 . 0   g r a m s   of  n - b u t y l   a c r y l a t e ,   0 . 3   g r a m   of   a m m o n i u m  

p e r s u l f a t e ,   1 .5   g r a m s   of   a  n o n i o n i c   s u r f a c t a n t   (DECERESOL® 

S u r f a c t a n t   NI  C o n c . ;   A m e r i c a n   C y a n a m i d   C o . ) ,   and  3 . 0   g r a m s  
of  i s o p r o p a n o l ,   is   b l e n d e d   u n d e r   n i t r o g e n ,   and  d i l u t e d  

w i t h   w a t e r   to  a  t o t a l   w e i g h t   of   330  g r a m s .   The  d i l u t e d  

m i x t u r e   i s   h e a t e d   to  70°C  to  i n i t i a t e   p o l y m e r i z a t i o n .  

The   h e a t i n g   is   d i s c o n t i n u e d   when  t h e   t e m p e r a t u r e   r e a c h e s  

850C.   The  m i x t u r e   is   t h e n   s t i r r e d   a t   3 5 - 4 0 0 C   f o r   2  h o u r s  

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

a  v i s c o s i t y   of  1875  c e n t i p o i s e s .  

E x a m p l e   1 7  

A  m i x t u r e   of   240  g r a m s   of   an  a q u e o u s   s o l u t i o n  

of   a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   6 . 0   g r a m s   of   2 - e t h y l -  

h e x y l   a c r y l a t e ,   0 . 3   g r a m   of  ammonium  p e r s u l f a t e ,   2 . 0  

g r a m s   of   DECERESOL®  S u r f a c t a n t   NI  C o n c . ,   6 . 0   g r a m s   o f  

i s o p r o p a n o l ,   and  4 7 3 . 7   g r a m s   of  w a t e r   is   m i x e d   u n d e r  

n i t r o g e n ,   and  h e a t e d   to  7 0 ° C .   The  t e m p e r a t u r e   i s   a l l o w e d  

to  r i s e   to  920C.   and  t h e n   m a i n t a i n e d   a t   8 5 - 9 0 0 C   f o r   o n e  

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

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

h a v i n g   a  v i s c o s i t y   of  640  c e n t i p o i s e s .  

E x a m p l e   18  

A  m i x t u r e   of   240  g r a m s   of  a c r y l a m i d e   (50%  r e a l ) ,  

6 . 0   g r a m s   of  2 - e t h y l h e x y l   a c r y l a t e ,   6 . 0   g r a m s   of  m e t h y l  

m e t h a c r y l a t e ,   0 . 3   g r a m  o f   ammonium  p e r s u l f a t e ,   2 . 0   g r a m s  
of  DECERESOL  S u r f a c t a n t   NI  C o n c . ,   4 . 0   g r a m s   of  i s o p r o p a n o l ,  

and  5 2 7 . 7   g r a m s   of  w a t e r   is   m i x e d   u n d e r   n i t r o g e n ,   a n d  

h e a t e d   to  700C.   The  t e m p e r a t u r e   is  a l l o w e d   to  r i s e   t o  

930C  and  t h e n   m a i n t a i n e d   a t   8 7 - 9 3 0 C   f o r   2  h o u r s   w h i l e  

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

to  room  t e m p e r a t u r e   to  o b t a i n   a  s o l u t i o n   h a v i n g   a  v i s -  

c o s i t y   of   600  c e n t i p o i s e s .  



E x a m p l e   19  

A  m i x t u r e   of   152  g r a m s   of  an  a q u e o u s   s o l u t i o n  

of  a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of  2 - e t h y l -  

h e x y l   a c r y l a t e ,   1 . 5   g r a m s   of  AEROSOLO  O T - 7 5 % ,   and  2 3 2 . 4  

g r a m s   o f   w a t e r   i s   s t i r r e d   u n d e r   n i t r o g e n   f o r   20  m i n u t e s  

a t   a m b i e n t   t e m p e r a t u r e .   S o l u t i o n s   of  0 . 3  g r a m   of  a m m o n i u m  

p e r s u l f a t e   in  5  g r a m s   of  w a t e r ,   and  0 . 3   g r a m   of  s o d i u m  

b i s u l f i t e   in  5  g r a m s   of  w a t e r   a r e   a d d e d   t h e r e t o   and  t h e  

t e m p e r a t u r e   is  a l l o w e d   to  r i s e   s p o n t a n e o u s l y .   The  r e -  

a c t i o n   m i x t u r e   i s   s t i r r e d   f o r   one  h o u r ,   t h e n   c o o l e d   t o  

250C  to  o b t a i n   a  s o l u t i o n   h a v i n g   a  v i s c o s i t y   of  5 4 0  

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

E x a m p l e   2 0  

A  m i x t u r e   of  1 .5   g r a m s   of  AEROSOL®  OT-75%  a n d  

2 3 7 . 3   g r a m s   of  w a t e r   i s   h e a t e d   to  d i s s o l v e   t h e   s u r f a c t a n t ,  

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

u n d e r   n i t r o g e n   and  120  g r a m s   of  an  a q u e o u s   s o l u t i o n   o f  

a c r y l a m i d e   (50%  r e a l   s o l i d s ) ,   4 . 0   g r a m s   of   2 - e t h y l h e x y l  

a c r y l a t e ,   and  1 6 . 2   g r a m s   of  a c r y l i c   a c i d   a r e   a d d e d   t h e r e t o .  

S o l u t i o n s   of  0 . 5   g r a m   of  ammonium  p e r s u l f a t e   in  10  g r a m s  
of  w a t e r ,   and  0 . 5   g r a m   of  s o d i u m   m e t a b i s u l f i t e   in  1 0  

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

t e m p e r a t u r e   to  r i s e .   A f t e r   s t i r r i n g   f o r   1 .5   h o u r s ,   t h e  

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

a  s o l u t i o n   h a v i n g   a  v i s c o s i t y   of  620  c e n t i p o i s e s ,   and  a  

pH  of   2 . 5 .   B e f o r e   a p p l i c a t i o n   t h e   pH  of   t h e   m a t e r i a l   i s  

a d j u s t e d   to  5-7  w i t h   s o d i u m   h y d r o x i d e .  

E x a m p l e s   2 1 - 2 7  

The  s o l u t i o n s   f rom  E x a m p l e s   1 6 - 2 0   a r e   d i l u t e d  

w i t h   w a t e r   to  o b t a i n   a  s o l i d s   c o n t e n t   of   7.5%  by  w e i g h t  
and  a p p l i e d   s e p a r a t e l y ,   by  p a d d i n g ,   to  s i n g l e - e n d   100% 

c o t t o n   y a r n s   to  o b t a i n   an  80%  wet  p i c k u p   b a s e d   on  t h e  

w e i g h t   of  t he   u n t r e a t e d   y a r n .   S o l u t i o n s   c o n t a i n i n g   7 . 5 %  

by  w e i g h t   of  p o l y a c r y l a m i d e   in  w a t e r ,   and  s t a r c h   i n  

w a t e r ,   a r e   a l s o   p r e p a r e d   and  a p p l i e d   to  s i n g l e - e n d  1 0 0 %  

c o t t o n   y a r n s   in  a  s i m i l a r  m a n n e r .   The  t r e a t e d   y a r n s   a r e  
d r i e d   a t   1050C  f o r   one  m i n u t e   and  t e s t e d   f o r   a b r a s i o n  



r e s i s t a n c e   u s i n g   a  m o d i f i e d   S t o l l   f l e x   a b r a d e r .   In  t h i s  

t e s t   f i v e   s t r a n d s   of   t he   t r e a t e d   y a r n s   a r e   a t t a c h e d   to   a  

S t o l l   f l e x   b r a d e r   so  t h a t   a l l   a r e   f l e x e d   o v e r   a  s t a i n l e s s  

s t e e l   b l a d e   a t   900  a n g l e   u s i n g   an  a t t a c h e d   2 0 - g r a m  

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

n u m b e r   of  c y c l e s   n e e d e d   to  b r e a k   e a c h   y a r n   is   d e t e r m i n e d .  

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

t r e a t e d   y a r n s   and  an  a v e r a g e   i s   t a k e n .   The   l a r g e r   t h e  

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

t h e   y a r d .  

The  r e s u l t s   o b t a i n e d   a r e   shown  in  T a b l e   I I I .  



1.  A  p r o c e s s   f o r   s i z i n g   a  t e x t i l e   s u b s t r a t e  

m a t e r i a l   c o m p r i s i n g   a p p l y i n g   to  t he   t e x t i l e   m a t e r i a l   a  

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   of  a t   l e a s t  

3%  by  w e i g h t   s o l i d s   c o n t e n t   of  a  c o p o l y m e r   or  a  s e g m e n t e d  

c o p o l y m e r   of   a c r y l a m i d e   and  a t  l e a s t   one  v i n y l ,   or  v i n y l -  

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

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

f r o m   a b o u t   1%  to  a b o u t   40%,  b a s e d   on  t h e   w e i g h t   of  a c r y l -  

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

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

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

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

r e s i s t a n c e   to  t h e   t e x t i l e   m a t e r i a l .  

2.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   1  w h e r e i n  

t h e   c o m p o s i t i o n   c o m p r i s e s   a  s o l u t i o n   in  w a t e r   of  a  s e g -  
m e n t e d   c o p o l y m e r   of  C l a i m   1  a t   a  c o n c e n t r a t i o n   f r o m  

a b o u t   5%  to  a b o u t   30%  by  w e i g h t   of  t h e   s e g m e n t e d   c o p o l y -  

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

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

t h e   c o p o l y m e r   in  an  a m o u n t   f rom  a b o u t   3%  to  a b o u t   15%  b y  

w e i g h t ,   b a s e d   on  t h e   w e i g h t   of  t h e   m a t e r i a l ,   and  d r y i n g  

t h e   same  a t   a  t e m p e r a t u r e   r a n g i n g   f rom  a b o u t   80°C  t o  

a b o u t   120oC  f o r   a b o u t   1 5 - 0 . 2 5   m i n u t e s .  

3.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   1  w h e r e i n  

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

p o l y m e r   of  C l a i m   1  a t   a  c o n c e n t r a t i o n   f r o m   a b o u t   5%  t o  

a b o u t   30%  by  w e i g h t   of  t he   c o p o l y m e r ,   b a s e d   on  t h e   w e i g h t  
of   t h e   c o m p o s i t i o n ,   t h e   c o m p o s i t i o n   b e i n g   a p p l i e d   to  t h e  

t e x t i l e   m a t e r i a l   to  d e p o s i t   t h e   c o p o l y m e r   in  an  a m o u n t  

f r o m   a b o u t   3%  to  a b o u t   15%  by  w e i g h t   b a s e d   on  t h e   w e i g h t  

of   t h e   m a t e r i a l ,   and  d r y i n g   t h e   same  a t   a  t e m p e r a t u r e  

r a n g i n g   f rom  a b o u t   80°C  to  a b o u t   120°C  f o r   a b o u t   1 5 - 0 . 2 5  

m i n u t e s .  

4.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   2  w h e r e i n  

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

t i l e   m a t e r i a l   i s   f r om  a b o u t   6%  to  a b o u t   12%  by  w e i g h t ;  



b a s e d   on  t h e   w e i g h t   of  t h e   m a t e r i a l ,   and  d r y i n g   t h e   s a m e  

a t   a  t e m p e r a t u r e   f rom  a b o u t   950C  to  a b o u t   105°C  f o r  

a b o u t   2 - 0 . 5   m i n u t e s .  

5.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   1  w h e r e i n  

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

y a r n   or  p o l y e s t e r   y a r n .  
6.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   2  w h e r e i n  

t h e   v i n y l   p o l y m e r i z a b l e   m o n o m e r   is   a  C 4 - C 1 8   a l k y l   a c r y -  

l a t e ,   or  a  C 4 - C 1 8   a l k y l   m e t h a c r y l a t e .  

7.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   6  w h e r e i n  

t h e   C 4 - C 1 8   a l k y l   a c r y l a t e   is   a  m i x t u r e   of  2 - e t h y l h e x y l  

a c r y l a t e   and  n - b u t y l   a c r y l a t e .  

8.  The  p r o c e s s   a c c o r d i n g   to  C l a i m   7  w h e r e i n  

t h e   C4-C18   a l k y l   a c r y l a t e   i s   n - b u t y l   a c r y l a t e .  

9.  The  t r e a t e d   t e x t i l e   m a t e r i a l   of  C l a i m   5 .  

10.   A  t e x t i l e   s i z i n g   c o m p o s i t i o n   c o m p r i s i n g   a n  

a q u e o u s   s o l u t i o n   of   a t   l e a s t   3%  by  w e i g h t   s o l i d s   c o n t e n t  

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

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

a  c o n c e n t r a t i o n  f r o m   a b o u t   1%  to  a b o u t   40%,  b a s e d   on  t h e  

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