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©  Method  of  permanently  sizing  polyester  yams  and  fabrics  woven  therewith. 
©  In  a  method  for  permanently  sizing  a  polyester  or 
polyester-blend  yarn  wherein  an  aqueous  sizing  composition 
is  applied  to  the  yarn  and  subsequently  cured,  the  sizing 
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composition  comprises  an  aqueous  polymer  latex  of  an 
emulsion  polymer  comprising 

45  to  65%  by  weight  of  one  or  more  polymerised  (C4  -  Ca 
alkyDacrylates, 
28  to  529c  by  weight  of  one  or  more  vinyl  polymerised 
aromatic  compounds  or  a  mixture  thereof  with  up  to  an 
equal  weight  of  polymerised  methyl  methacrylate,  and 
3  to  149c  by  weight  of  one  or  more  of  polymerised 
acrylic,  methacrylic  or  itaconic  acid 

and  containing  2  to  4(Kr  by  weight  of  a  melamine  aminoplast 
resin,  based  on  the  weight  of  the  polymer.  By  incorporating  a 
pigment  in  the  sizing  composition  colour  fast  pigmented 
sized  yarns  and  fabrics  can  be  produced. 
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I n   a  method  for  permanently  sizing  a  polyester  or 
polyester-blend  yarn  wherein  an  aqueous  sizing  composition 
is  applied  to  the  yarn  and  subsequently  cured,  the  sizing 
composition  comprises  an  aqueous  polymer  latex  of  an 
emulsion  polymer  comprising 

45 to  65%  by  weight  of one  or  more  polymerised  (C4 -  C8 
alkyl)acrylates, 
28  to  52%  by  weight  of  one  or  more  vinyl  polymerised 
aromatic  compounds  or  a  mixture  thereof  with  up  to  an 
equal  weight  of  polymerised  methyl  methacrylate,  and 
3  to  14%  by  weight  of  one  or  more  of  polymerised 
acrylic,  methacrylic  or  itaconic  acid 

and containing  2 to 40%  by weight of  a  melamine  aminoplast 
resin,  based  on  the  weight  of  the  polymer.  By  incorporating  a 
pigment  in  the  sizing  composition  colour  fast  pigmented 
sized  yarns  and  fabrics  can  be  produced. 



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

s i z i n g   and ,   o p t i o n a l l y ,   p i g m e n t i n g   a  p o l y e s t e r   or  p o l y -  

e s t e r - b l e n d   y a r n .  
The  s i z i n g   of  t e x t i l e   y a r n s   p r i o r   to   w e a v i n g   i s  

c o n v e n t i o n a l   in   t h e   a r t .   A  p r i n c i p a l   o b j e c t   of  s i z i n g  

is   to   p r o t e c t   t h e   y a r n   f rom  a b r a s i o n   d u r i n g   t h e   w e a v i n g  

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

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

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

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

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

to   s t i f f e n   t h e   f a b r i c   and  to   b i n d   a  p i g m e n t   or  dye .   T h e  

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

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

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

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

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

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

many  e m b o d i m e n t s ,   low  f o a m i n g   t e n d e n c y   of  t h e   f o r m u l a t i o n  

a p p l i e d   to  t h e   f i b e r .  

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

many  f i n e   f i b e r s   w h i c h   a r e   s o f t   and  a b r a d e   e a s i l y .   I f  

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

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

loom,   w h e t h e r   s h u t t l e   or  s h u t t l e l e s s .   T h e r e f o r e ,   a  s i z e  

is   a p p l i e d   to   t h e s e   y a r n s   to  p r o t e c t   them  d u r i n g   t h e  

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

A f t e r   t h e   f a b r i c   i s  w o v e n ,   t h e   s i z e   d e t r a c t s   f rom  t h e  

t e x t i l e   a e s t h e t i c s   (hand  or  f e e l ) ,   f o r   mos t   u s e s ,   a n d  

p r o p e r t i e s   of  t h e   f a b r i c   ( d y e a b i l i t y )   so  t h e   s i z e   i s  

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

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

m a t t r e s s   t i c k i n g ,   in  w h i c h   t he   p r e s e n c e   of  a  s i z e   does   n o t  

d e t r a c t   f rom  t h e   f a b r i c   bu t   a c t u a l l y   e n h a n c e s   t he   d e s i r a b l e  

p r o p e r t i e s   t h e r e o f .  



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

b l e n d   y a r n   w h e r e   t h e   y a r n   i s   n o t   o n l y   s i z e d   in  a  

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

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

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

t h e   y a r n   a f t e r   i t   i s   woven  i n t o   f a b r i c .   T h i s   i s  

e s p e c i a l l y   u s e f u l   when  y a r n   dyed   f i l l i n g   ( w e f t )   i s  

u s e d   to   g i v e   a  s o l i d   or   m u l t i - c o l o u r e d   f a b r i c .  

A l s o   e n e r g y  



can  be  s a v e d   when  e a s i l y   d y e a b l e   f i l l i n g   y a r n s   a re   u s e d .   T h e  

p r i n c i p a l   r e q u i r e d   p r o p e r t i e s   fo r   such   a  s i z e   a r e :  

Warp  S i z e   R e c u i r e m e n t s :   (1)  good  b a t h   s t a b i l i t y ,  

(2)  no  f o a m i n g ,   (3)  no  b u i l d i n g   up  on  d r y   c a n s ,   (4)  good  l e a s i n  

p r o p e r t i e s ,   (5)  m i n i m a l   b i n d e r   or  c o l o r   m i g r a t i o n   d u r i n g   d r y i n  

(6)  no  t a c k   in  t h e   wa rp   beam,   and  (7)  no  s h r e d d i n g   d u r i n g   w e a v i  

P i g m e n t   D y e i n g   R e a u i r e m e n t s :   (1)  b i n d e i   m u s t   c u r e  

in  a v a i l a b l e   h e a t   ( c a .   130°   C . ) ,   (2)  be  d u r a b l e   to  a  p e r o x i d e  

b l e a c h   p r o c e s s ,   (3)  be  d u r a b l e   to  home  l a u n d e r i n g   and  d r y   c l e a n i  

( 4 )   w i t h s t a n d   s p o t   c l e a n i n g   w i t h o u t   a  l o s s   in  c o l o r ,   and  ( 5 )  

p r o d u c e   maximum  c o l o r   y i e l d .  

E m p l o y i n g   t h e   p i g m e n t e d   s i z e   of  the   i n s t a n t   i n v e n t i c  

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

a  p r o c e s s   s t e p ,   t h e   p o s t - d y e i n g   of  t he   f a b r i c   or  y a r n ,   is  e l i m i  

Wi th   p o l y e s t e r   y a r n s ,   t h e   dye  s t e p   n o r m a l l y   r e q u i r e s   b o t h   h i g h  

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

use   of   e n e r g y .   A n o t h e r   e n e r g y   c o n s u m i n g   s t e p ,   t he   d e s i z i n g   o f  

the   f a b r i c   n o r m a l l y   done   in  a  ho t   b a t h ,   i s   a l s o   e l i m i n a t e d .  

P a r t i a l   s a v i n g s   a r e   r e a l i z e d   when  a  w a r p   y a r n   is   p r e - d y e d ,   b y  

t h e   p r o c e s s   of  t h i s   i n v e n t i o n ,  a n d   u sed   w i t h   an  u n d y e d   f i l l   y a r  
w h i c h   i s   more   e a s i l y   d y e d ,   s u c h   as  c o t t o n   or  r a y o n ,   and  t h u s   ma 

be  dyed   by  a  m i l d   and  l e s s   e n e r g y   d e m a n d i n g . p r o c e s s .   A  p a r t i c u  

e x a m p l e   w o u l d   be  a  d r a p e r y   w h i c h   u s e s   a  p o l y e s t e r   warp   and  a  

v i s c o s e   f i l l .  

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

good  or  b e t t e r   c o l o r   f a s t n e s s   t h a n   dyed   y a r n .   E l i m i n a t i o n   o f  

the   d e s i z i n g   s t e p   means   t h a t   the   many  a d v a n t a g e s   a re   c a r r i e d  

o v e r   i n t o   t h e   f i n a l   f a b r i c .   A l t o g e t h e r   t he   p r o c e s s   o f  t h i s  

i n v e n t i o n   t h u s   m a k e s   a v a i l a b l e   an  i n e x p e n s i v e ,   c o l o r   f a s t ,   c o n -  

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

t i o n   in  t h e   use   o f   e n e r g y ,   l a b o r ,   e q u i p m e n t   and  c h e m i c a l   r a w  

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

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

The  p r o c e s s   of  t h i s   i n v e n t i o n   a c h i e v e s   good  f a s t n e s s   as  w e l l   as 

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

e s p e c i a l l y   fo r   p o l y e s t e r ,   r e q u i r e   a u x i l i a r i e s   such   as  d e f o a m e r s  

l e v e l i n g   a g e n t s ,   s o l v e n t s ,   and  c a r r i e r s   in  a u d i t i o n   to  the   d y e  

i t s e l f   as  w e l l   as   a  s i z e   w h i c h   t h e n   mus t   be  r e m o v e d   b e f o r e  



the  dyeing  s tep .   Thus  the  p rocess   of  the  i n s t a n t   i n v e n t i o n  

i n h e r e n t l y   e n t a i l s   the  e c o l o g i c a l   improvements   of  r e q u i r i n g   1 )  

no  so lven t   or  c a r r i e r ,   2)  no  d i s p o s a l   of  the  removed  s ize ,   3) 

l e s s   d i s s i p a t e d   hea t ,   4)  l ess   water   usage  and  5)  l e s s   waste  w a t e r  

d i s p o s a l .   The  yarn  produced  by  the  p roce s s   of  the  i n s t a n t   i n v e n t i o n  

y i e l d s ,   by  a r t -known  weaving  p r o c e s s e s ,   a  f a b r i c   which  has  a  f i r m  

hand,  is  a b r a s i o n   r e s i s t a n t ,   s t rong   and  p e r o x i d e   b leach   r e s i s t a n t  

( p a r t i c u l a r l y   r e q u i r e d   i f   any  d i r e c t   dyes  are  p r e s e n t )   as  well  a s  

be ing   laundry   and  dry  c lean  r e s i s t a n t .   The  yarn  s ize  of  t h i s  

i r iven t ion   gives  b e t t e r   adhes ion  to  the,   c h e m i c a l l y   s i m i l a r ,   a c r y l i c  

back  coa t ings   widely  used  with  d rapery ,   m a t t r e s s   t i c k i n g   and  u p -  

h o l s t e r y   f a b r i c s .   The  improved  s t r e n g t h ,   a b r a s i o n   r e s i s t a n c e   and  

adhes ion   a l l   work  t o g e t h e r   to  i n c r e a s e   the  f a b r i c   l i f e .  

BRIEF  DESCRIPTIOn  OF  INVENTION 

I n ' a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n   there   i s  

p rov ided   a  method  for   pe rmanent ly   s i z i n g   and  o p t i o n a l l y   p i g m e n t i n g  

p o l y e s t e r   f i l a m e n t s   and  yarns  or  b lends   of  p o l y e s t e r   with  o t h e r  

f i b r o u s   or  f i l a m e n t   m a t e r i a l s   which  compr ises   app ly ing   to  the  y a r n  

a  s i z i n g   compos i t ion   compr i s ing   an  aqueous  polymer  l a t e x   of  an  

emulsion  polymer  compr i s ing ,   by  weight ,   45  to  65%  of  one  or  more 

of  C4  to  C8  a lky l   a c r y l a t e s ,   28  to  52%  of  one  or  more  of  v i n y l  

a romat ic   monomers  or  a  mixture  t h e r e o f   with  up  to  an  equal  w e i g h t  

of  methyl  m e t h a c r y l a t e ,   and  3  to  14%  of  a c r y l i c   ac id ,   m e t h a c r y l i c  

ac id ,   i t a c o n i c   acid  or  a  mixture  t h e r e o f ,   said  l a t e x   a l s o  

c o n t a i n i n g   a  melamine  aminoplas t   r e s i n ,   s u i t a b l e   for   c r o s s l i n k i n g  

the  l a t e x   polymer,  and,  o p t i o n a l l y ,   a  p igment ,   and  s u b s e q u e n t l y  

d ry ing   and  cur ing   the  t r e a t e d   y a r n .  



The  p o l y m e r   l a t e x   of  t he   i n s t a n t   i n v e n t i o n   p r e f e r -  

a b l y   i s   made  by  a  g r a d u a l   a d d i t i o n   t h e r m a l   e m u l s i o n   p o l y m e r i z a t i o :  

p r o c e s s   to   y i e l d   t he   p r o d u c t   a t   a b o u t   35  to  50%  s o l i d s .   S u c h  

p r o c e s s e s   a r e   t a u g h t   in  b o o k s   e n t i t l e d   " E m u l s i o n   P o l y m e r i z a t i o n "  

by  D.  C.  B l a c k l e y   ( W i l e y ,   1975)   and  S.  A.  Bovey   e t   al  ( I n t e r -  

s c i e n c e   P u b l i s h e r s ,   1 9 6 5 ) .   The  p o l y m e r   i s   p r e f e r a b l y   a  l i n e a r  

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

p r e p a r e d   f rom  m o n o m e r s   c o m p r i s i n g ,   by  w e i g h t ,   45  to  65%,  

p r e f e r a b l y   50  to   5 9 %  o f   a  C4  to  C8  a l k y l   a c r y l a t e   or  a  m i x t u r e  

t h e r e o f ,   p r e f e r a b l y   n - b u t y l   a c r y l a t e ;   28  to  52%,  p r e f e r a b l y   31 

to   46%,  o f   a  v i n y l   a r o m a t i c   monomer   such   as  s t y r e n e ,   a l p h a - m e t h y l  

s t y r e n e ,   and  v i n y l   t o l u e n e ,   or  a  m i x t u r e   t h e r e o f  p r e f e r a b l y  

s t y r e n e ,   w i t h   t h e   f u r t h e r   p r o v i s o   t h a t   up  to   h a l f   of  the   v i n y l  

a r o m a t i c   monomer   may  be  r e p l a c e d   by  m e t h y l   m e t h a c r y l a t e ; .   a n d  

3 - 1 4 % ,   p r e f e r a b l y   4-12%  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   and ,   l e s s  

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

t h e   m o n o m e r s   c o n s i s t   e s s e n t i a l l y   of  50  to  59%  b u t y l   a c r y l a t e ,   31 

to  46%  s t y r e n e   and  4  to  12%  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 .  

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

w e i g h t   o f  a b o u t   0 . 3   to  a b o u t   2 .5   m i l l i o n   w i t h   0 .5   to  a b o u t   2 . 0  

m i l l i o n   b e i n g   p r e f e r r e d   and  0 .6   to  1 .5   m i l l i o n   b e i n g   most   p r e f e r  

T h e  d i a m e t e r   of  t he   l a t e x   p a r t i c l e s   i s   u s u a l l y   b e t w e  

0 . 0 5   and  0 .5   m i c r o n s   w i t h   t h e   r a n g e   0 .1   to  0 . 2   m i c r o n s   b e i n g  

p r e f e r r e d .  

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

s i g n i f i c a n t   p r o p e r t y .   I f   t h e   p o l y m e r   i s   t o o   s t i f f   t he   s i z e   w i l :  

be  t o o   h a r d   and  w i l l   f l a k e   o f f   of  t he   y a r n   as  t he   y a r n   is  f l e x e g  

d u r i n g   w e a v i n g .   I f   the   p o l y m e r   i s   too   s o f t   i t   w i l l   be  too  s t i c :  

c a u s i n g   f r i c t i o n   in   the   l o o m ,   s t i c k i n g   to  t he   r e e d s ,   and  e a s y  

r e m o v a l   f rom  the   y a r n   by  a b r a s i o n ,   and  t h e s e   p r o c e s s e s   may  f u r t  

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

in  p r o c e s s i n g   t h e   y a r n s   and  m a k i n g   f a b r i c .   B e c a u s e   of  t h e s e  

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



a  T300  b e t w e e n   0°  C.  and  40°  C.  w i t h   t h e   r a n g e   10°  C .  t o   30°  C .  

b e i n g   more  p r e f e r r e d .   T300  i s   t h e   t e m p e r a t u r e   a t   w h i c h   t he   t e n  

s e c o n d ,   t o r s i o n a l   m o d u l u s   of  a  f i l m ,   made  by  d r y i n g   the   p o l y m e r  

l a t e x ,   i s   300  k i l o g r a m s  p e r   s q u a r e   c e n t i m e t e r   as  m e a s u r e d   by  t h e  

A m e r i c a n   S o c i e t y   For   T e s t i n g   And  M a t e r i a l s   s t a n d a r d   m e t h o d   o f   t e s  

D  1 0 4 3 - 7 2 .   As  300  k g s .   pe r   sq .   cm.  i s   r o u g h l y   t w e n t y   f o l d   b e l o w  

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

h e r e i n ,   t he   T300  i s   a p p r e c i a b l y   h i g h e r   t h a n   the   g l a s s   t r a n s i t i o n  

t e m p e r a t u r e   ( T g ) ;   t h e   d i f f e r e n c e   i s   u s u a l l y   a b o u t   150  C.  w h i c h  

v a l u e   may  be  u s e d   to   o b t a i n   e s t i m a t e s   of  T300  f rom  t a b l e s   of  Tg 
d a t a   or  c a l c u l a t i o n s   ( s ee   Fox ,   B u l l .   A m .  P h y s i c s   Soc .   1,  3  p a g e  
123  (1956)   and  " P o l y m e r   H a n d b o o k "   2nd  ed ,   B r a n d r u p   and  I m m e r g u t  

e d s ,   ( John   W i l e y ,   N.Y.   1975)   S e c t i o n   I I I ,   p a r t   2  by  Lee  a n d  

R u t h e r f o r d ) .  

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

a r e   e i t h e r   low  m o l e c u l a r   w e i g h t   o l i g o m e r i c   or  m o n o m e r i c   r e a c t i o n  

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

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

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

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

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

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

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

p r e s e n t   a t   2  to.  40%,  p r e f e r a b l y   4  to   25%  and  m o s t   p r e f e r a b l y   8  t 

15%  by  w e i g h t   o f   t h e   l a t e x   c o p o l y m e r .   The  p r e f e r r e d   a m i n o p l a s t :  

a r e   h e x a m e t h o x y m e t h y l   m e l a m i n e ,   s u c h   as  CymelR  303,   and  p a r t i a l  

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

225  to  a b o u t   3 2 5 ,   s u c h   as  Cymel  373 .   O t h e r   u s e f u l   m e l a m i n e   a m i :  

p l a s t s   a r e   s o l d   u n d e r   t he   t r a d e n a m e   A e r o t e x R   i n c l u d i n g   A e r o t e x  

3,  A e r o t e x   900  and  A e r o t e x   2 3 S P .  

The  a m o u n t   of   c o p o l y m e r   a p p l i e d   to  t he   y a r n   m a t e r i a  

may  v a r y   f rom  a b o u t   0 .5   to  a b o u t   20%  by  w e i g h t   d e p e n d i n g   on  t h e  

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

n o t   a u x i l i a r y   c o n d i t i o n i n g   or  s i z i n g   a g e n t s   a r e   i n c l u d e d   in  t h e  

c o m p o s i t i o n   when  i t   i s   a p p l i e d   to  t he   y a r n .   The  a q u e o u s   b a t h  



f o r m u l a t i o n   c o m p r i s i n g   the   c o p o l y m e r   l a t e x   may  be  a p p l i e d  b y  

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

the   l i k e ,   d i p p i n g   b e i n g   p r e f e r r e d .   An  e n t i r e   warp   may  be  p a s s e d  

t h r o u g h   a  c o n v e n t i o n a l   s l a s h e r   or  a  y a r n   may  be  i n d i v i d u a l l y  

t r e a t e d   in  a  s i n g l e   end  s i z e r .   The  l a t e x   has   a  c o n c e n t r a t i o n   o f  

1-25%  by  w e i g h t   s o l i d s   in  the   a p p l i c a t i o n   f o r m u l a t i o n   and  e x c e s s  

is   r e m o v e d ,   s u c h   as  by  s q u e e z e   r o l l s   or  w i p e r s ,   and  the   t r e a t e d  

y a r n   is   t h e n   d r i e d .   D r y i n g   i s   e f f e c t e d   by  any  s u i t a b l e   m e a n s  

s u c h   as  by  h e a t e d   a i r   or  d r y i n g   c a n s .   D r y i n g   may  be  e f f e c t e d   a t  

a . w i d e   r a n g e   of  t e m p e r a t u r e s ,   such   as  f rom  7 0 - 1 2 0 °   C,  or  i n  

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

t e m p e r a t u r e   or  a t   e l e v a t e d   t e m p e r a t u r e s   s u c h   as  up  to  a b o u t   8 0 0  

C.  For  warp   s i z i n g   of  spun   y a r n s   the   p r e f e r r e d   p r o p o r t i o n   o f  

p o l y m e r  a p p l i e d   to  the   y a r n   is  from  5-15%  by  w e i g h t   of  t he   i n i t i a l  

w e i g h t   of  the   y a r n .   For  t he   s i z i n g   of  c o n t i n u o u s   f i l a m e n t   y a r n s ,  

the   p r e f e r r e d   p r o p o r t i o n   i s   f rom  a b o u t   1%  to  a b o u t   10%  c o p o l y m e r  

on  t h e   w e i g h t   of  the   y a r n .   The  h i g h e r   a m o u n t   of  s i z e   i s   o f t e n  

n e e d e d   fo r   f i n e   ( low)  d e n i e r   z e r o   or  low  t w i s t   y a r n .   The  p r e f e r r e d  

s i z e   a d d - o n   fo r   150  d e n i e r   z e r o   t w i s t   p o l y e s t e r   f i l a m e n t   is   2 . 5  

-  3.0%  ( c o p o l y m e r   on  y a r n ) .  

The  a r t i c l e   o b t a i n e d ,   a f t e r   a p p l i c a t i o n   of  the   s i z i n g  

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

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

m a t e r i a l   by  t r a n s f e r   to  g u i d e s   or  by  s h e d d i n g .  

The  p e r m a n e n t   s i z e   of  t he   i n s t a n t   a p p l i c a t i o n   i s  

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

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

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

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

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

such   as  c o t t o n ,   and  s y n t h e t i c   f i b e r s ,   such   as  r a y o n ;   the  c o t t o n  

b l e n d   b e i n g   p r e f e r r e d .  



The  f o r m u l a t i o n   fo r   a p p l i c a t i o n   of  t he   p o l y m e r   t o  

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

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

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

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

as  c a r b o x y m e t h y l   c e l l u l o s e ;   w a t e r - s o l u b l e   or  w a t e r -  

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

p o l y o x y e t h y l e n e   p o l y m e r s   ( a l t h o u g h   the   l a t t e r   p o l y m e r s   a r e   n o t  

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

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

a m i n e s ,   a r e   used   fo r   p a r t i a l   or  c o m p l e t e   n e u t r a l i z a t i o n   of  t h e  

r h e o l o g y   m o d i f i e r s .  

For  i m m e r s i o n   t r e a t m e n t   of  the   y a r n   a  d e s i r a b l e  

f o r m u l a t i o n   h a s ,   on  a  s o l i d s   b a s i s ,   3  to  15%,  p r e f e r a b l y   4  to  8% 

l a t e x   p o l y m e r ;   0  to  12%,  p r e f e r a b l y   0  to  8%,  m o s t   p r e f e r a b l y   0 

to  4%  p i g m e n t ;   0 . 0 5   to   6%,  p r e f e r a b l y  0 . 3   to   3%  m e l a m i n e   a m i n o -  

p l a s t ,   0 .1   to  2 . 0 % ,   p r e f e r a b l y   0 .3   to  1 .0%,   r h e o l o g y  

m o d i f i e r   or  t h i c k e n e r ,   and  up  to  0 .6%,   p r e f e r a b l y   up  to  0 . 3 %  

c a t a l y s t   fo r   the  m e l a m i n e   r e s i n ;   in  many  e m b o d i m e n t s   of  t h i s  

i n v e n t i o n   no  such  c a t a l y s t   is   p r e f e r r e d .   O p t i o n a l l y ,   s u r f a c t a n t s ,  

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

pH  ( p r e f e r a b l y   v o l a t i l e   a m i n e s   and  m o s t   p r e f e r a b l y   a m m o n i a ) ,  

p e n e t r a n t s   and  o t h e r   a d d i t i v e s   known  to  t h o s e   s k i l l e d .  i n   the   a r t  

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

t i o n   or  the   y a r n .  
A n i o n i c   s u r f a c t a n t s   w h i c h   may  be  a d d e d  _ t o   t h e   f o r m u l a -  

t i o n   i n c l u d e   the   f o l l o w i n g :   s u l f o s u c c i n a t e s ,   s u c h   as  s o d i u m  

b i s ( 2 - e t h y l h e x y l ) s u l f o s u c c i n a t e ;   s u l f a t e s ,   s u c h   as  s o d i u m  l a u r y l  

s u l f a t e ;   s u l f o n a t e s ,   such   as  s o d i u m   i s o p r o p y l n a p h t h a l e n e   s u l f o -  

n a t e ;   a l k y l   a r y l   p o l y e s t e r   s u l f a t e s   and  s u l f o n a t e s ,   p h o s p h a t e  

e s t e r   t y p e s   and  the   l i k e .  

N o n i o n i c   s u r f a c t a n t s   w h i c h   may  be  a d d e d   to  t he   f o r m u l a -  

t i o n   i n c l u d e   the   f o l l o w i n g :   o c t y l p h e n o x y p o l y ( e t h y l e n e o x y ) e t h a n o l ,  

t r i m e t h y l n o n y l o x y p o l y ( e t h y l e n e o x y ) e t h a n o l ,   n o n y l p h e n o x y p o l y  

( e t h y l e n e o x y ) e t h a n o l ,   g l y c e r y l   t r i o l e a t e ,  e t h y l e n e g l y c o l  

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

s t e a r a t e ,   and  the   l i k e .  



N o n i o n i c   and  a n i o n i c   p e n e t r a t i n g   a g e n t s   and  a n t i f o a m i n g   a g e n t  

c o m m o n l y   u sed   by  t h o s e   s k i l l e d   in  t h e   a r t   of  s i z i n g   and  c o l o r i n g  

may  a l s o   be  e m p l o y e d .   S u i t a b l e   p e n e t r a t i n g   a g e n t s   w h i c h   m a y  b e  

used   i n c l u d e   the   f o l l o w i n g :   d i e t h a n o l a m i n e ,   N - a m i n o e t h y 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   m o n o b u t y l   e t h e r ,   d i e t h y l e n e   g l y c o l ,   d i e t h y l  

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

e t h y l e n e   g l y c o l ,   d i h e x y l   s o d i u m   s u l f o s u c c i n a t e ,   and  the   l i k e .  

S u i t a b l e   a n t i f o a m i n g   a g e n t s   w h i c h   may  be  used   i n c l u d e   the   f o l l o w i r  

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

g l y c o l   l a u r a t e ,   2 - e t h y l h e x a n o l ,   n - o c t a n o l ,   p o l y p r o p y l e n e   g l y c o l ,  

t r i b u t y l   c i t r a t e ,   and  the   l i k e .  

The  c u r i n g   c a t a l y s t s   for   the   a m i n o p l a s t   wh ich   may  be  u s e d  

i n c l u d e   amine   or  ammonium  s a l t s   s u c h   as  ammonium  c h l o r i d e ,   ammonia  

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

h y d r o c h l o r i d e ,   and  t he   l i k e .   G e n e r a l l y ,   any  such  c a t a l y s t   may  be  

used   w i t h   a b o u t   e q u a l   r e s u l t s   as  may  o t h e r   l a t e n t   a c i d   c a t a l y s t s  

i n c l u d i n g   L e w i s   a c i d   c a t a l y s t s .  

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

u s a b l e .   S u i t a b l e   w a t e r - i m m i s c i b l e   c o l o r a n t s   w h i c h   may  be  u s e d  

i n c l u d e   t h e  f o l l o w i n g   w h e r e i n   C .  I .  m e a n s   C o l o u r   I n d e x   ( p u b l i s h e d  

by  T h e  S o c i e t y   o f ' D y e r s   and  C o l o u r i s t s ) :   C.  I.  D i r e c t   B lue   86,  C. 

I.  P i g m e n t   Y e l l o w   14,   C.  I.  P i g m e n t   B l u e   15,  C.  I.  P i g m e n t   B l a c k  

7,  C.  I.  P i g m e n t   G r e e n   1,  C.  I.  P i g m e n t   O r a n g e   5 ,  C .   I.  P i g m e n t  

R e d   12,  and  the   l i k e .   The  p r e f e r r e d   c o l o r a n t s   a re   C.  I.  P i g m e n t  

Blue   15,  and  Y e l l o w   QR. 

The  a p p l i c a t i o n   of  the   s i z i n g ,   or  c o l o r a n t - b i n d i n g ,  

c o m p o s i t i o n   to  the   y a r n   i s   by  the   m e t h o d s   d e s c r i b e d   a b o v e ,   t o  

d e p o s i t   t h e r e o n   a b o u t   1 -10%,   p r e f e r a b l y   2-5%,  by  w e i g h t   s o l i d s  

f rom  the   a f o r e d e s c r i b e d   l a t e x   p o l y m e r   f o r m u l a t i o n .   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   is  a  p o l y e s t e r   f i l amen t   warp  y a r n .  

The  t r e a t e d   yarn  is  dr ied  and  cured  by  hea t i ng   at  100°-350°  F .  
(37-177°C)  for   a  per iod  of  about  5  seconds  to  5  minutes ,   p r e f e r a b l y   a t  
250°-320°  F.  (121-1600C)  for  a  per iod  of  about  15  seconds  to  2  m i n u t e s .  



O p t i o n a l l y   the  t r e a t e d   yarn may  be  d r i ed   at  a  lower  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   at  room  t e m p e r a t u r e   u n t i l   dry,  and  then  cured  at  2 2 5 ° - 3 2 0 ° F .  

(107-160°C)  for   a  p e r i o d   of  about  10  seconds  to  2  minu te s ,   p r e f e r a b l y  a t  

225°-300°   F.  (107-149°C)   fo r   a  p e r i o d   of  about  15  seconds  to  1  m i n u t e .  

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   an  i n s o l u b l e   s i z e  

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

l a u n d e r i n g   and  d r y   c l e a n i n g .   The  t r e a t e d   s u b s t r a t e   h a s  

s a t i s f a c t o r y   h a n d l e   and  i s   t a c k - f r e e .   The  t r e a t e d   p o l y e s t e r   wa 

y a r n   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   w e a v i n g   c h a r a c t e r i s t i c s .  

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

i n v e n t i o n ,   t h e   p a r t s   and  p e r c e n t a g e s   a r e   by  w e i g h t   and  t h e  

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

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

E x a m p l e   A  -   P r e p a r a t i o n   of   E m u l s i o n   P o l y m e r   a t   4%  A c i d  

The  p r e p a r a t i o n   i s   a  g r a d u a l   a d d i t i o n   t h e r m a l   p r o c e s s  
p r o d u c i n g   a  l a t e x   p o l y m e r   58.5%  BA,  37.5%  St  and  4%  AA. 



P r o c e s s  

Wate r   and  SLS  a r e   c h a r g e d   to  a  5 - l i t e r   k e t t l e   and  h e a t e d  

to   82°  C.  The  monomer  p r e f o r m ,   a  100  g.  p o r t i o n   of  the   m o n o m e r  

e m u l s i o n ,   is   a d d e d ,  f o l l o w e d   by  the   APS  in  w a t e r ,   i n i t i a t o r   s o l u t  

Ten  m i n u t e s   l a t e r ,   g r a d u a l   a d d i t i o n   of  the   monomer  e m u l s i o n ,   t o  

w h i c h   had  been   a d d e d   t h e   c o - f e e d   s o l u t i o n ,   i s   b e g u n   a t   82°  C. 

and  c o n t i n u e d   a t   a  c o n s t a n t   r a t e  f o r  2   h o u r s ,   w h i l e   t he   t e m p e r a t  

is   h e l d   a t  8 2 °  -   86°   C.  A  1 5 - m i n u t e   h o l d   at   t h a t   t e m p e r a t u r e  

f o l l o w s   the   end  of  t he   g r a d u a l   a d d i t i o n ,   t h e n   the   r e a c t i o n   m i x t u  

i s   c o o l e d   to  55°  C.  R e s i d u a l   monomers   a re   r e m o v e d   b y  f r e e   r a d i c  

c h a s e r s .   The  b a t c h   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   and  f i l t e  

t h r o u g h   c h e e s e c l o t h .  



The  pH  may  be  e l e v a t e d   by  t h e   a d d i t i o n   of  a q u e o u s   a m m o n i a  

to  a b o u t   4 . 5 ,   as  was  done   in  t he   c a s e   of  t h e   m a t e r i a l   u sed   i n  

f o r m u l a t i o n s   I,   V,  and  IX,  T a b l e   I ,   or  h i g h e r   s u c h   as  6,  f o r  

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

E x a m p l e   B  -   P r e p a r a t i o n   of  E m u l s i o n   P o l y m e r   a t   12%  A c i d  

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

p r o d u c i n g   a  l a t e x   p o l y m e r ,   57%  BA,  31%  S t ,   and  12%  MAA. 

I n g r e d i e n t s  

P r o c e s s  

W a t e r   and  SLS  a r e   c h a r g e d   to  a  5 - l i t e r   k e t t l e   and  h e a t e d  

to  840C.  The  monomer  p r e f o r m ,   a  114  g.  p o r t i o n   of  the   m o n o m e r  

e m u l s i o n ,   i s   a d d e d ,   f o l l o w e d   by  t h e   APS  in  w a t e r   k e t t l e   c h a r g e d  

i n i t i a t o r   s o l u t i o n .   Ten  m i n u t e s   l a t e r ,   g r a d u a l   a d d i t i o n   o f  

the   monomer  e m u l s i o n   a t   20  g . / m i n .   and  of  t h e   c o f e e d   c a t a l y s t  

a t   1 .7   g . / m i n .   i s   begun   and  c o n t i n u e d   a t   a  c o n s t a n t   r a t e  

w h i l e   the   t e m p e r a t u r e   i s   h e l d   a t   83  to  850C.   A  15  m i n u t e  

h o l d   a t   t he   f i n a l   t e m p e r a t u r e   i s   m a i n t a i n e d   and  t h e n   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 . 5 5 ° C .  R e s i d u a l   m o n o m e r s   a r e  

r e m o v e d   by  means   of  f r e e   r a d i c a l   c h a s e r s .   The  b a t c h   is  t h e n  

c o o l e d   to  room  t e m p e r a t u r e   and  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 .  



E x a m p l e   C  -   A  H a r d e r  4 %   Acid  E m u l s i o n   P o l y m e r  

E m p l o y i n g   the   p r e p a r a t i o n   m e t h o d   of  E x a m p l e   A,  a  c o -  

p o l y m e r   h a v i n g   the   c o m p o s i t i o n   50  BA/46  S t / 4   AA  is  p r e p a r e d  

a t   45%  t o t a l   s o l i d s   and   a  pH  of  4 . 5 .  

E x a m p l e   D  -   A  H a r d e r   12%  Acid  E m u l s i o n   P o l y m e r  

E m p l o y i n g   t he   p r e p a r a t i o n   m e t h o d   of  E x a m p l e   B,  a  p o l y m e r  

e m u l s i o n   is   made  h a v i n g   the   c o m p o s i t i o n   5 0 . 5   BA/37  S t / 1 2   AA 

a t   a  t o t a l   s o l i d s   of  39.5%  and  pH  of  2 . 3 .  

P r e p a r a t i o n   of  F o r m u l a t i o n s  

A  c o n t r o l   f o r m u l a t i o n   fo r   t he   p i g m e n t   s i z i n g   of  p o l y e s t e r  

warp   y a r n s   is   b a s e d   on  a  c o m m e r c i a l   w a t e r   d i s p e r s i b l e   p o l y e s t e r  

u s e d   as  a  s i z e   ( E a s t m a n   WD),  a  m e l a m i n e   f o r m a l d e h y d e   r e s i n  

f o r   c r o s s l i n k i n g   (Cymel  3 7 3 ) ,   a  l a t e n t  a c i d   c a t a l y s t ,   A c r y s o l  

G - 1 1 0 . a s   r h e o l o g y   m o d i f i e r   and  a n t i - m i g r a n t ,   and  a  p i g m e n t .  

The  f o r m u l a t i o n   f o l l o w s :  

N o t e s :  

1Cymel  373  -  p a r t i a l l y   m e t h y l a t e d   p o l y m e r i c   m e l a m i n e ;  

e q u i v a l e n t   wt.  225  to  3 2 5 .  

2 P i g m e n t   -  A m e r i c a n   H o e c h s t  -   Y e l l o w   QR 
3 E a s t m a n   WD  -  w a t e r  d i s p e r s i b l e   p o l y e s t e r   s i z e  

4 A c r y s o l   G - 1 1 0 -   ammonium  p o l y a c r y l a t e   s o l u t i o n ;   v i s c o s i t y   5% 

a q u e o u s   is  90  to  170  c p s .  



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

s y s t e m s   b a s e d   on  the   E x a m p l e s   A-D  c o p o l y m e r s   ( T a b l e   I ) .   A 

w a t e r   i n s o l u b l e   m e l a m i n e   f o r m a l d e h y d e   r e s i n ,   Cymel  303 ,   i s  

e m p l o y e d   a t   two  l e v e l s ,   0 .3   and  1 . 0 % ,   the   s e c o n d   is   e q u i v a l e n t  

to   t h e   Cymel  373  l e v e l . u s e d   in  t h e s e   f o r m u l a t i o n s   and  w i t h   E a s t m  

WD.  F o l l o w i n g   the   f i r s t   t h r e e   f o r m u l a t i o n s   t he   l a t e n t   a c i d  

c a t a l y s t   is   r e m o v e d   f rom  t he   f o r m u l a t i o n   s i n c e   the  d e s i r e d  

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





P r e p a r a t i o n   of  Y a r n  

Each  f o r m u l a t i o n   is  a p p l i e d   to  p o l y e s t e r   f i l a m e n t - y a r n  

( A v i t e x   F i b e r s ,   I n c .   Type  2 0 0 - F   p o l y e s t e r   150  d e n i e r ,   50  f i l a m e n t  

0  t w i s t )   on  a  l a b o r a t o r y   s i n g l e   end  s l a s h e r   run   at   4M/min .   T h e  

y a r n s   a r e   e i t h e r   d r i e d   t h r u   a  d ry   t u b e   (a  1  m e t e r   h e a t e d   g l a s s  

t u b e )   fo r   15  s e c o n d s   a t   115°   C.  and  p o s t   c u r e d   in  a  f o r c e d   a i r  

o v e n   fo r   45  s e c o n d s   at   132°   C.  ( E x a m p l e   1)  or  d r i e d   and  c u r e d  

in  t h e   d ry   t u b e   s e t   a t   132°   C.  fo r   15  s e c o n d s   ( E x a m p l e   2) .   T h e  

a m o u n t   of  p o l y m e r   a p p l i e d   to  the   y a r n   i s   b e l i e v e d   to  be  3  to  5%  0 

the   w e i g h t   of  the   y a r n .  
A l l   s i z e d   y a r n   is   c o n d i t i o n e d   one  day  a t   21°  C.  and  60% 

RH  b e f o r e   t e s t i n g .  

P r e p a r a t i o n   of  F i l m s  

T h i n   f i l m s   a re   c a s t   on  a  2  mi l   M y l a r ®  f i l m   w i t h   a  

#30  w i r e   wound  r o d ,   d r i e d   fo r   3  m i n u t e s   a t   115°   C.  and  c u r e d   f o r  

45  s e c o n d s   a t   1 3 2 °  C .   in  a  f o r c e d   a i r   o v e n .  

E v a l u a t i o n   of  R e s u l t s  -   See  T a b l e   2 

A d h e s i o n :   The  s i z e d   y a r n s  a r e   e v a l u a t e d   f o r   a d h e s i o n  

u s i n g   a  l a b o r a t o r y   sand   t u m b l e   t e s t   ( a s   f o l l o w s ) :  

S a n d  T u m b l e   T e s t :   D u p l i c a t e   3  yd.   s k e i n s  o f   s i z e d  

y a r n   a re   p l a c e d   in  an  8  oz .   j a r   c o n t a i n i n g   150  g . .  
of  c o u r s e   s a n d ,   r o t a t e d   fo r   30  m i n u t e s   on  an  A t l a s  

L a u n d e r - o m e t e r ® ,   r e m o v e d   and  r a t e d   fo r   p e r c e n t  

of  the   f i b e r   b u n d l e   r e m a i n i n g   i n t a c t ;   the   s a n d  

r a t i n g   ( S T R ) .  

In  a  s e c o n d   " a d h e s i o n  t o   p o l y e s t e r "   t e s t   t h e  

a d h e s i o n   to  M y l a r   ( t h i n   f i l m )   of  e a c h   f o r m u l a t i o n  

is   d e t e r m i n e d   by  a  c r i n k l e   t e s t .   The  t e s t   i s  

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

s h e e t   by  c r u m b l i n g   the   s h e e t   by  hand  a n d  

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

A l l   the  f o r m u l a t i o n s   i n c l u d i n g   t he   c o n t r o l   h a v e .  

e x c e l l e n t   a d h e s i o n .   No  c r a c k s   or  s e p a r a t i o n   a r e  

n o t e d .   Tack  is  a l s o   r a t e d   and  none  of  the  f i l m s   a r e  

t a c k y .  



1  D u r a b i l i t y   to  a  P e r o x i d e   B l e a c h   P r o c e s s  

Each  f o r m u l a t i o n   i s   t e s t e d   f o r ' d u r a b i l i t y   to  a 

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

s k e i n s   of  the   s i z e d   y a r n s   a re   s u b j e c t e d   to  b l e a c h i n g  
5  in  t he   b l e a c h   p r o c e s s   s o l u t i o n   w i t h   mi ld   a g i t a t i o n   at   t h e  

s t a t e d   t ime   and  t e m p e r a t u r e   c o n d i t i o n s .   T h e  

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

c o l o r ,   f e e l   and  f i l a m e n t   to  f i l a m e n t   a d h e s i o n   and  for   t h e  

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

10  B l e a c h   P r o c e s s   S o l u t i o n  

1%  H 2 0 2  -   50%  A c t i v e  

0.1%  Sod ium  S i l i c a t e  

0.05%  NaOH -   50%  A c t i v e  

0.05%  D e t e r g e n t   T r i t o n ®   X-305  Rohm  and  Hass  Co .  
Run  f o r   1  h o u r   at  93°  C.  R i n s e   in  h o t   w a t e r .  

The  r e s u l t s   a re   r e c o r d e d   as  f o l l o w s :  

Yarn  C o n d i t i o n s  -  

E x c e l l e n t   =   n o   l o s s   in  c o l o r   or  f e e l  

G o o d   =   s l i g h t   l o s s   in  f e e l  

F a i r   =  s e p a r a t i o n   of  y a r n   f i l a m e n t s  

Poor   =  m a j o r   l o s s   in  c o l o r   a n d  

s e p a r a t i o n   of  y a r n   f i l a m e n t s  

B l e a c h   S o l u t i o n  -   Y e l l o w ,   p a l e   y e l l o w ,   p a l e   t i n g e ,  

c l e a r   in  i m p r o v i n g   o r d e r .  

S o l v e n t   R e s i s t a n c e  

Two  s o l v e n t   r e s i s t a n c e   t e s t s   a re   r u n  -   one  r e l a t i n g  

to  d r y   c l e a n i n g ,   the   o t h e r   to  s p o t   c l e a n i n g .   The  d r y  

c l e a n i n g   t e s t   c o n s i s t s   of  s o a k i n g   p i e c e s   of  the   t h i n  

f i l m ,   c a s t   on  M y l a r ,   in  p e r c h l o r o e t h y l e n e   fo r   30 

m i n u t e s   and  e v a l u a t i n g   c h a n g e s .   In  each   c a s e ,   the   w e t  

f i l m s   a re   " g r a b b y "   and  show  a  s l i g h t   r e d u c t i o n   i n  

a d h e s i o n ,   h o w e v e r ,   when  d r i e d   t h e r e   are   no  d i f f e r e n c e s  

b e t w e e n   the  s o a k e d   and  c o n t r o l   f i l m s .   T h e r e   is  n o  
c o l o r   b l e e d i n g   i n t o   the   p e r c h l o r o e t h y l e n e .  



The  r e s i s t a n c e   to  s p o t   c l e a n i n g   is   t e s t e d   b y  

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

s p r a y i n g   them  w i t h   1 , 1 , 1   t r i c h l o r o e t h a n e   n o t i n g   c o l o r  

l o s s   or  c o l o r   r u n n i n g .   T h i s   t e s t   i s   done  on  y a r n  
d r i e d   and  c u r e d   s i m u l t a n e o u s l y   ( E x a m p l e   2)  and  in  a l l  

c a s e s   t h e r e   i s   no  l o s s   in  c o l o r   or  r u n n i n g   of  t h e  

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

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

to  d ry   c l e a n i n g .  

F o r m u l a t i o n   S t a b i l i t y  

Each  f o r m u l a t i o n   i s   m o n i t o r e d   f o r   s t a b i l i t y  

( s e t t l i n g   or  c o a g u l a t i o n ) .  







E x a m p l e   3  -   P o l y m e r   S u b s t a n t i v i t y   to  P o l y e s t e r  

O t h e r   e m u l s i o n   p o l y m e r s   a re   t e s t e d   for   s u b s t a n t i v i t y  

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

of  a  w a t e r   wet  n o n - w o v e n   p o l y e s t e r   f a b r i c   e m p l o y i n g   the  p o l y m e r  

as  i t s   b i n d e r .   High  s t r e n g t h   i n d i c a t e s   good  s u b s t a n t i v i t y   o f  

the   p o l y m e r   c o m p o s i t i o n   to  the   p o l y e s t e r   or  p o l y e s t e r - b l e n d   a n d  

t h u s   is  i n d i c a t i v e   of  good  p e r f o r m a n c e ,  w h e n   f o r m u l a t e d ,   c r o s s -  

l i n k e d   and  c u r e d ,   as  a  p e r m a n e n t  s i z e .  

P o l y m e r   e m u l s i o n s   (Example   E  t h r o u g h   0 ) ,   p r e p a r e d   by  t h e  

g e n e r a l   p r o c e d u r e   of  E x a m p l e   A,  a re   f o r m u l a t e d   to  6%  b i n d e r   s o l i d  

A  t y p i c a l   f o r m u l a t i o n   i s :  

The  pH  of  the   mix  may  be  a d j u s t e d   w i t h   ammonia  as  d e s i r e d  

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

i t   is  b e t w e e n   2  and  9 .  

C a r d e d   p o l y e s t e r   web  ( 0 . 5  o z . / y d . ,   1 7 . 2   g . / m . 2 )   is   p r e p a r e  

u s i n g   D a c r o n ®   t y p e   54W  (Merge  1 1 3 5 0 5 )   ( D u P o n t )   f i b e r   of  1 . 5  

d e n i e r   and  1 .5   i n . ,   3 .8   cm. ,   s t a p l e   l e n g t h .   The  webs  a r e  

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

by  6%  p o l y m e r   s o l i d s   b a t h s   on  a  B i r c h   B r o t h e r s   P a d d e r   a t   40  l b s .  

18  kg  n ip   r o l l   p r e s s u r e   w i t h   a  s p e e d   of  7 .6   y d s . / m i n . ,  

6.9  m . / m i n .   The  p a d d e d   webs  a re   d r i e d   f o r   7  m i n u t e s   at  65°  C .  

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

s i m i l a r   h e a t   t r e a t m e n t ,   a l l   webs  a re   c u r e d   fo r   1 .5   m i n u t e s   a t  

150°  C.  e x c e p t   when  o t h e r w i s e   n o t e d .   The  f i n i s h e d   f a b r i c s   w e i g h  

0 .7   o z . / y d . 2 ,   2 4  g . / m . 2 ,   and  c o n t a i n   30%  b i n d e r .  

F a b r i c s   a re   t e s t e d   fo r   wet  t e n s i l e   s t r e n g t h   a f t e r   s o a k i n c  

for   30  m i n u t e s   in  room  t e m p e r a t u r e   w a t e r   and  b l o t t i n g   l i g h t l y  

w i t h   a  t o w e l   a f t e r   r e m o v a l   f rom  t h e   w a t e r   b a t h .   S p e c i m e n s   a r e  

c u t   to  1"  x  6 .5"   ( 2 .5   cm  x  1 6 . 5   cm)  in  the  m a c h i n e   d i r e c t i o n  

and  are  t e s t e d   on  an  I n s t r o n ®   t e s t e r   w i t h   a  jaw  s e p a r a t i o n   o f  

5"  (12 .7   cm)  and  an  e x t e n s i o n   r a t e   of  2"  (5 .1   c m ) / m i n u t e   in  t h e  

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



A l l   c o m p o s i t i o n s   c o n t a i n   4%  a c r y l i c   a c i d   monomer  as  d o e s  

E x a m p l e   A  w h i c h   i s   u s e d   as  an  i n t e r n a l   c o n t r o l   f o r   t he   s e r i e s .  

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

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

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

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

E x a m p l e   A ,when   f o r m u l a t e d   and  a p p l i e d   as  a  p e r m a n e n t   s i z e   to   a  

p o l y e s t e r   or  a  p o l y e s t e r - b l e n d  y a r n .  

I n s p e c t i o n   of  t h e s e   d a t a   shows   a  number   of  i n t e r e s t i n g  

' t h i n g s .   T h e r e   i s   a  m a r k e d   d r o p - o f f   in  s u b s t a n t i v i t y   when  t h e  

p o l y m e r   c o n t a i n s   more  t h a n  7 5 %   b u t y l   a c r y l a t e   mer  u n i t s   a n d ,  

a t   t he   o t h e r   end  of   t he   r a n g e ,   when  t he   b u t y l   a c r y l a t e   mer  u n i t :  

a r e   as  low  as  40%  of  t he   p o l y m e r .   S u b s t i t u t i o n   of  m e t h y l   m e t h -  

a c r y l a t e   fo r   h a l f   of  t he   s t y r e n e   in  t h e   c o p o l y m e r   p r o d u c e s  

a  s m a l l   d e c r e a s e   in  the   w a t e r - w e t   t e n s i l e   s t r e n g t h   of  t h e  

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

by  e t h y l   a c r y l a t e   has   a  s i m i l a r   e f f e c t .  



When  b i n d e r   A  i s ' u s e d   to  bond  a  r a y o n / p o l y e s t e r  

( 1 / 1 )   n o n - w o v e n   f a b r i c  a   w a t e r - w e t   t e n s i l e   s t r e n g t h   of  1 . 6  

kgs .   i s   o b t a i x e d ,   t h u s   t he   p o l y m e r   is   e f f e c t i v e   on  t h i s   s u b -  

s t r a t e   as  w e l l .   The  r a y o n / p o l y e s t e r   f a b r i c   i s   made  f r o m  

D u P o n t   D a c r o n ®   t y p e   54  W  ( 1 . 5   d e n i e r / 4 . 0   cm.)  p o l y e s t e r   a n d  

FMC  v i s c o s e   r a y o n   (1 .5   d e n i e r - 4 . 0   c m . ) .   The  f i n i s h e d   f a b r i c  

w e i g h s   2 3 . 7   g,  pe r   sq .   m e t e r   and  c o n t a i n s   30%  b i n d e r   on  f a b r i c  

w e i g h t .   P o l y e s t e r - r a y o n   y a r n s  p e r m a n e n t l y   s i z e d   w i t h   Example   A 

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

1  and  2 , a r e   a c c e p t a b l e   s i z e d   y a r n s .  



1.  A  method  of  pe rmanen t ly   s i z i n g   p o l y e s t e r   yarns  or  y a r n s  

compr is ing   a  blend  of  p o l y e s t e r   and  o the r   f i b r e s   which  c o m p r i s e s  

app ly ing   an  aqueous  s i z i n g   compos i t i on   to  the  yarn,   and  t r e a t i n g  

the  sized  yarn  to  cure  the  s i ze ,   where in   the  s i z i n g   c o m p o s i t i o n  

comprises   an  aqueous  polymer  l a t e x   of  an  emulsion  polymer  c o m p r i s i n g  

45-65%  by  weight  of  one  or  more  p o l y m e r i s e d   C4 - C8  a l k y l  

a c r y l a t e s ,  

28-52%  by  weight  of  one  or  more  v iny l   po lymer i sed   a r o m a t i c  

compounds  or  a  mixture   t h e r e o f   with  up  to  an  e q u a l  

weight  of  po lymer i sed   methyl  m e t h a c r y l a t e ,   and  

3-14%  by  weight   of  one  or  more  of  po lymer i sed   a c r y l i c ,  

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

and  c o n t a i n i n g   from  2-40%  by  weight  of  a  melamine  aminoplas t   r e s i n  

based  on  the  weight  of  the  p o l y m e r .  

2.  A  method  a c c o r d i n g   to  claim  1,  wherein  the  s i z i n g  

compos i t ion   c o n t a i n s   as  said  emulsion  polymer  a  polymer  o f  

45-6%  by  weight  po lymer i sed   bu ty l   a c r y l a t e ,  

28-52%  by  weight  po lymer i sed   s t y r ene   or  v iny l   to luene ,   and 

3-14%  by  weight  po lymer i sed   a c r y l i c   or  m e t h a c r y l i c   a c i d .  

3.  A  method  a c c o r d i n g   to  claim  2,  wherein  said  polymer  c o n t a i n s  

50-59%  n - b u t y l   a c r y l a t e ,  

31-46%  s t y r e n e ,  

4-12%  a c r y l i c   or  m e t h a c r y l i c   a c i d .  

4.  A  m e t h o d  a c c o r d i n g   to  claim  1,  2  or  3,  wherein  said  l a t e x  

con ta in s   4-25%  by  weight  of  the  aminop las t   r e s i n   based  on  the  w e i g h t  

of  the  p o l y m e r .  

5.  A  method  a c c o r d i n g   to  any one  of  claims  1-4,  w h e r e i n  t h e  

melamine  aminop las t   r e s i n   is  hexamethoxymethyl   melamine  or  a  

p a r t i a l l y   me thy l a t ed   polymeric   melamine  having  an  e q u i v a l e n t   w e i g h t  

in  the  range  225  to  325. 

6.  A  method  a c c o r d i n g   to  any one  of  claims  1-5,  wherein  t h e  



the  s ize   is  a p p l i e d   to  the  yarn  in  an  amount  of  from  0.5  to  20%  by  

weight  of  said  polymer,   based  on  the  weight  of  the  y a r n .  

7.  A  method  a c c o r d i n g   t o - c l a i m   6,  wherein   said  yarn  is  a  spun  

yarn  and  the  polymer  is  app l i ed   in  an  amount  of  from  5-15%  by  w e i g h t  

based  on  the  weight   of  the  y a r n .  

8.  A  method  a c c o r d i n g   to  claim  6,  where in   the  yarn  is  a  c o n t i n u o u s  

f i l a m e n t   yarn  and  the  polymer  is  app l i ed   in  an  amount  of  from  1-10% 

by  weight  based  on  the  weight   of  t h e  y a r n .  

9.  A  method  a c c o r d i n g   to  any one  of  c laim  1-8,  wherein  t h e  

size  c o a t i n g   on  the  yarn  is  cured  by  h e a t i n g   the  t r e a t e d   y a r n .  

10.  A  method  a c c o r d i n g   to  any  one  of  c la ims  1-9,  wherein  t h e  

s i z i n g   compos i t i on   a d d i t i o n a l l y   con t a in s   a  p i g m e n t .  

11.  A  f a b r i c  w o v e n   from  pe rmanen t ly   s ized   p o l y e s t e r   and  p o l y -  

e s t e r - b l e n d   yarns  when  s ized  by  a  method  c la imed  in  any one  o f  

claims  1 - 1 0 .  
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