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©  A  process  for  the  treatment  of  a  fibrous  structure. 

A  process  for  the  treatment  of  a  fibrous  structure  is 
provided.  The  fibrous  structure  comprises  two  components 
or  more,  at  least  one  component  thereof  comprises  a 
polyester  containing  S03M  groups  wherein  M  represents 
hydrogen  or  a  metal.  The  process  includes  the  removal  of 
said  S03M  groups  containing  polyester  preferably  by  an 
alkali  treatment.  Prior  to  said  removal  treatment  a  degrading 
pre-treatment  of  the  fibrous  structure  is  provided.  T h e  
pre-treatment  uses  a  degrading  agent,  which  selectively 
deteriorates  the  S03M  groups  containing  polyester,  the 
removal  of  which  is  intended. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   t h e  

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

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

f i b r o u s   s t r u c t u r e   w i t h   an  a l k a l i n e   r e a g e n t   ( i n   t h e  

f o l l o w i n g   t e r m e d   as  " a l k a l i   t r e a t m e n t " )   d e v e l o p e s   a 

s o f t   h a n d l e   ( in   t h e   m e a n i n g   of  g r i p   a n d / o r   f e e l i n g )  

of  s a i d   p o l y e s t e r   f i b r o u s   s t r u c t u r e   by  p a r t i a l   d i s -  

s o l u t i o n   and  r e m o v a l   of  f i b e r   m a t e r i a l .   Sa id   a l k a l i  

t r e a t m e n t   is  p r i m a r i l y   i m p o r t a n t   f o r   the   m a n u f a c t u r e  

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

one  t y p e   of  p o l y e s t e r .   F u r t h e r m o r e ,   i t   i s  k n o w n   t h a t  

t he   t r e a t m e n t   of  a  f i b e r   m i x t u r e   c o n s i s t i n g   of  a l k a l i  

e a s i l y   s o l u b l e   f i b e r s   and  of  a l k a l i   h a r d l y   s o l u b l e  

f i b e r s   w i t h   a l k a l i   can  l e a d   to  an  e x c e l l e n t   s o f t   h a n d l e  

by  d i s s o l u t i o n   and  r e m o v a l   of  t h e   e a s i l y   s o l u b l e   f i b e r s .  

H o w e v e r ,   t he   l a t t e r   t r e a t m e n t   d o e s   no t   o n l y   n e e d  



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

t h e   e a s i l y   s o l u b l e   f i b e r s ,   but   a l s o   may  a t t a c k   t h e  

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

a l k a l i   t r e a t m e n t   may  l e a d   to  an  u n e x p e c t e d   d e t e r i o r a t i o n  

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

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

t h e   p e r i o d   of  t r e a t m e n t   by  m a k i n g   t he   e a s i l y   s o l u b l e  

f i b e r s   s t i l l   more  s o l u b l e   in  a l k a l i   t h e   r e s u l t i n g   v e r y  

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

c o n d i t i o n s   d u r i n g   m i x i n g ,   b l e n d i n g ,   k n i t t i n g   and  w e a v i n g  

p r o c e s s e s   due  to  a  d e t e r i o r a t i o n   of  t h e i r   p h y s i c a l  

p r o p e r t i e s .   F u r t h e r m o r e ,   s a i d   v e r y   e a s i l y   s o l u b l e   f i b e r s  

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

s p i n n i n g   ( e x t r u d i n g )   p r o c e s s .   At  p r e s e n t ,   t h i s   l a t t e r  

m e t h o d   is  no t   p r a c t i c a l l y   a p p l i e d ,   t h o u g h   an  o u t s t a n d i n g  

s o f t   h a n d l e   can  be  o b t a i n e d .  

The  a l k a l i   t r e a t m e n t   of  c o n j u g a t e d   ( c o m p o s i t e )   f i b e r s  

c o n s i s t i n g   of  an  a l k a l i   e a s i l y   s o l u b l e   c o m p o n e n t   and  o f  

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

one  c o m p o n e n t   t h e r e o f   and  to  o b t a i n   m i c r o   ( u l t r a )   f i n e  

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

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

to  r e m a i n   w i t h i n   t he   a l k a l i   t r e a t e d   f i b r o u s   p r o d u c t   a r e  

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

I t   is  an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

s t r u c t u r e   c o m p r i s e s   two  c o m p o n e n t s   or  more   a t   l e a s t   o n e  

c o m p o n e n t   t h e r e o f   is  i n t e n d e d   to  be  r e m o v e d ,   w h i c h  

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

and  wh ich   p r o c e s s   f a c i l i t a t e s   the   r e m o v a l   of  s a i d  

c o m p o n e n t ( s )  ,   a v o i d s   any  s i g n i f i c a n t   d e t e r i o r a t i o n   o f  

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

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



I t   is  a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   s a i d   r e s p e c t i v e   p r o c e s s   f o r   the   t r e a t m e n t   o f  

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

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

It  is  a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   s a i d   r e s p e c t i v e   p r o c e s s   f o r   the,  t r e a t m e n t   o f  

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

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

f i b e r s .  

I t   is  a  s t i l l   f u r t h e r   o b j e c t   of   t he   p r e s e n t   i n v e n t i o n   t o  

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

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

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

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

s o l v e   t h e   a b o v e - m e n t i o n e d   p r o b l e m s   and  o b j e c t s   a  p r o c e s s  
has  been  e s t a b l i s h e d   w h i c h   a l l o w s   to  s e l e c t i v e l y   d i s -  

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

e a s i l y   s o l u b l e   p o l y e s t e r   in  a  s h o r t   t i m e .   T h e r e f o r e ,   t h e  

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

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

In  o r d e r   to  g i v e   a  s u m m a r y ,   t h e   p r e s e n t   i n v e n t i o n   p r o -  
v i d e s   a  p r o c e s s   f o r   t he   t r e a t m e n t   of  a  f i b r o u s   s t r u c t u r e  

wh ich   s t r u c t u r e   c o m p r i s e s   two  c o m p o n e n t s   or  m o r e ,   a t  

l e a s t   one  c o m p o n e n t   t h e r e o f   is  a  p o l y e s t e r   c o n t a i n i n g  

S03M  g r o u p s   w h e r e i n   M  r e p r e s e n t s   h y d r o g e n   or  a  m e t a l ,  

wh ich   p r o c e s s   i n c l u d e s   a  p r e - t r e a t m e n t   of  t he   f i b r o u s  

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

e s t e r   p r i o r   to  t h e   f u r t h e r   t r e a t m e n t   f o r   the   r e m o v a l  

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

an  a l k a l i n e   r e a g e n t   ( a l k a l i   t r e a t m e n t ) .  

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



not   o n l y   in  a  s o f t   and  bonny  p o l y e s t e r   f i b r o u s   s t r u c t u r e  
w i t h   s u f f i c i e n t   r e s i l i e n c e   but   a l s o   e n h a n c e   t h i s   t h e  

e f f i c i e n c y   of  t he   a l k a l i   t r e a t m e n t .  

F u r t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of  t he   p r e s e n t  
i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e   f o l l o w i n g   d e t a i l e d  

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

c o n n e c t i o n   w i t h   t he   a c c o m p a n y i n g   d r a w i n g   w h e r e i n :  

F i g u r e s   1  to  9  p r e s e n t   c r o s s - s e c t i o n   v i e w s   of  e x e m p l a r y  

c o n j u g a t e d   f i b e r s   s u i t e d   f o r   t h e   t r e a t m e n t   by  

t h e   p r o c e s s   of  t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e s   10  to  12  p r e s e n t   c r o s s - s e c t i o n   v i e w s   of  t h e  

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

of  t he   c o n j u g a t e d   f i b e r   a c c o r d i n g   to  f i g u r e   3 .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e   t e r m   " f i b r o u s  

s t r u c t u r e "   is  i n t e n d e d   to  i n c l u d e   t h e   w h o l e   f i b e r   i t s e l f  

and  p r o c e s s e d   g o o d s   such  as  y a r n ,   s t a p l e   f i b e r ,   t o w ,  

t o p ,   woven  f a b r i c ,   k n i t t e d   f a b r i c ,   and  n o n - w o v e n   f a b r i c ,  

made  f rom  t h o s e   f i b e r s .   E v e r y   t y p e   of  s a i d   f i b r o u s  

s t r u c t u r e   may  c o n t a i n   f i n i s h i n g   a g e n t s   such  as  s i l i c o n e  

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

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

f i b r o u s   s t r u c t u r e   c o m p r i s e s   two  c o m p o n e n t s   or  more  a t  

l e a s t   one  t h e r e o f   is  a  p o l y e s t e r   c o n t a i n i n g   S03M  g r o u p s  
w h e r e i n   M  r e p r e s e n t s   h y d r o g e n   or  a  m e t a l .   The  a r r a n g e -  
ment  of  s a i d   c o m p o n e n t s   w i t h i n   t h e   f i b r o u s   s t r u c t u r e  

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

o b t a i n e d   by  s u b s e q u e n t   m i x i n g   or  b l e n d i n g   p r o c e s s e s   o r  

the   l i k e .   A n o t h e r   t y p e   of  a r r a n g e m e n t   is  a  f i b r o u s  

s t r u c t u r e   f o r m e d   f rom  c o n j u g a t e d   f i b e r s   c o n s i s t i n g   o f  

s a i d   two  or  more  c o m p o n e n t s   one  of  w h i c h   is  a  503M  g r o u p  

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

c o m p r i s e s   a  f i b r o u s   s t r u c t u r e   o b t a i n e d   by  m i x i n g   c o n j u -  

g a t e d   f i b e r s   and  o r d i n a r y   f i b e r s .   In  o t h e r   w o r d s ,   t h e r e  



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

as  t h e   r e m o v a b l e   c o m p o n e n t   a  S03M  g r o u p   c o n t a i n i n g   p o l y -  

e s t e r   t o g e t h e r   w i t h   one  or  more  o t h e r   c o m p o n e n t ( s )   a n d  

the   p r e s e n t   i n v e n t i o n   is  no t   l i m i t e d   to  any  p a r t i c u l a r  

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

In  t he   f i b e r s   h a v i n g   a  c r o s s - s e c t i o n   a c c o r d i n g   to  o n e  

of  the   f i g u r e s   1  to  9  t h e   c o m p o n e n t   A  r e p r e s e n t s   t h e  

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

t he   a l k a l i   t r e a t m e n t .   In  t h e   s p e c i a l   c a s e   of  c o n j u g a t e d  

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

( f o r   e x a m p l e   a c c o r d i n g   to  f i g u r e s   1,  2,  5  and  9 ) ,   t h e  

sea  c o m p o n e n t   A  is  g e n e r a l l y   t h e   e a s i l y   s o l u b l e   c o m p o -  

n e n t .  

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

r e m o v e d   by  t h e   a l k a l i   t r e a t m e n t   is  a  p o l y e s t e r   c o n t a i n i n g  

S03M  g r o u p s   w h e r e i n   M  r e p r e s e n t s   a  m e t a l ,   p a r t i c u l a r l y  

a n . a l k a l i   m e t a l   or  an  a l k a l i n e   e a r t h   m e t a l   or  t he   h y d r o -  

gen  a t o m .   H a v i n g   in  mind  b o t h ,   t he   s p i n n a b i l i t y   o f  

t he   f i b e r s   f o r m i n g   t h e   f i b r o u s   s t r u c t u r e   and  t he   e f f e c t i v e -  

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

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

p o l y e s t e r   c o m p o n e n t   s h o u l d   be  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  

c o p o l y m e r i z e d   w i t h   p r e f e r a b l y   1-15  m o l a r   %  more  p r e f e r -  

a b l y   w i t h   3-5  m o l a r   %  of  5 - ( s o d i u m   s u l f o ) i s o p h t h a l i c  

a c i d .   The  one  or  more  o t h e r   c o m p o n e n t ( s )   f o r m i n g   t h e  

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

such   as  p o l y e s t e r ,   p o l y a m i d e   and  p o l y a c r y l   f i b e r s   o r  

f rom  s e m i - s y n t h e t i c   f i b e r s   such   as  a c e t a t e   f i b e r s ,   r e -  

g e n e r a t e d   f i b e r s   such  as  r a y o n   f i b e r s   a n d / o r   f r o m  

n a t u r a l   f i b e r s   such   as  c o t t o n ,   wool  and  s i l k   f i b e r s ,  

t he   m a t e r i a l   of  a l l   of  s a i d   f i b e r s   is  r a t h e r   more  h a r d l y  

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

e a s i l y   s o l u b l e   p o l y e s t e r   c o m p o n e n t   wh ich   s h o u l d   be  r e -  
moved  by  t he   a l k a l i   t r e a t m e n t .  



The  b e n e f i t s   of  the '   p r e s e n t   i n v e n t i o n   a r e   p a r t i c u l a r l y  

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

a l l y   a r e   h a r d l y   s o l u b l e   but   no t   h i g h l y   r e s i s t a n t   w i t h  

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

in  t h e   a l k a l i   t r e a t m e n t .  

The  t e r m s   " e a s i l y   s o l u b l e "   and  " h a r d l y   s o l u b l e "   as  u s e d  

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

t r e a t m e n t   w i th   a l k a l i n e   r e a g e n t   but   a f t e r   t h e   p r e - t r e a t -  
ment   w i t h   t he   d e g r a d i n g   a g e n t .  

The  a l k a l i   t r e a t m e n t   r e s u l t s   in  a  h y d r o l y s i s   of  t h e  

s e l e c t e d   p o l y e s t e r   w i t h   an  a l k a l i n e   r e a g e n t .   Good  r e s u l t s  

may  be  o b t a i n e d   w i t h   an  a l k a l i   t r e a t m e n t   u s i n g   t h e  

f o l l o w i n g   c o n d i t i o n s :   (1)   m a i n t a i n i n g   t h e   f i b r o u s   s t r u c t u r e  

f o r   3 0 - 1 2 0   min  w i t h i n   a  b o i l i n g   a q u e o u s   s o l u t i o n   of  a n  

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

o r  ( 2 )   i m p r e g n a t i n g   t h e   f i b r o u s   s t r u c t u r e   w i t h   an  a l k a l i n e  

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

f o r   10-30   h o u r s   a t   4 0 - 6 0 ° C   or  (3)   i m p r e g n a t i n g   t h e  

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

a c t i o n   of  dry   h e a t   or  s u p e r h e a t e d   s t e a m   f o r   1-5  min  a t  

1 3 0 - 2 0 0 ° C .   W i t h o u t   i n t e n d i n g   any  l i m i t a t i o n  t h e   a l k a l i n e  

r e a g e n t   f o r   the   a l k a l i   t r e a t m e n t   can  be  s e l e c t e d   f r o m  

t y p i c a l   and  known  a l k a l i n e   s u b s t a n c e s   such   as  a l k a l i  

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

h y d r o x i d e ,   and  the   l i k e   or  a l k a l i n e   e a r t h   m e t a l   h y d r o -  

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

and  the   l i k e   or  o t h e r   b a s i c   s a l t s   f o r   e x a m p l e   s o d i u m  

c a r b o n a t e ,   p o t a s s i u m   c a r b o n a t e   and  t he   l i k e .   B e s i d e $   t h e  

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

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

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

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

and  the   r e m a i n i n g   f i b e r ( s )   of  t h e   t r e a t e d   f i b r o u s  

s t r u c t u r e   r e m a i n s   e s s e n t i a l l y   u n e f f e c t e d .  



A  k e y   f e a t u r e   of  t h e   p r o c e s s   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   is  t h e p r e - t r e a t m e n t   of  t he   f i b r o u s   s t r u c t u r e  

p r i o r   to  t h e   m e n t i o n e d   a l k a l i   t r e a t m e n t ,   The  i n t e n t i o n  

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

p o l y e s t e r   wh ich   s h o u l d   be  r e m o v e d   a f t e r w a r d s .   The  d e -  

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

of  s a i d   c e r t a i n   p o l y e s t e r   a n d / o r   may  in  any  o t h e r   way  
p r o m o t e   t he   e f f e c t   of  t he   a l k a l i   t r e a t m e n t .   The  d e -  

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

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

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

t r i a m i n e   and  the   l i k e ,   f u r t h e r   m o n o e t h a n o l a m i n e   a n d  

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

c h l o r i d e ,   z i n c   s u l f a t e ,   z i n c   n i t r a t e   and  the   l i k e ,  

f u r t h e r   o x i d i z i n g   a g e n t s   such   as  h y d r o g e n   p e r o x i d e ,  

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

a c i d i c   c o m p o u n d s ,   f o r   e x a m p l e   i n o r g a n i c   a c i d s   such  a s  

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

a c i d ,   o x a l i c   a c i d   and  the   l i k e .   E s p e c i a l l y   a c i d i c  

c o m p o u n d s   have  p r o v e n   to  be  p a r t i c u l a r l y   a p p r o p r i a t e ,  

b e c a u s e   t h e y   s e l e c t i v e l y   d e g r a d e   t h e   S03M  g r o u p s   c o n t a i n -  

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

p r e f e r a b l y   used   as  d e g r a d i n g   a g e n t s   in  t h e   p r e - t r e a t m e n t  

of  t he   p r o c e s s   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

The  d e g r a d i n g   p r e - t r e a t m e n t   can  be  e f f e c t e d   in  s e v e r a l  

w a y s ,   f o r   e x a m p l e   by  t he   f o l l o w i n g   p r o c e s s e s :  

(1)   By  i m m e r s i n g   t h e   f i b r o u s   s t r u c t u r e   f o r   a b o u t  

1 0 - 1 2 0   min  i n t o   a  b o i l i n g   a q u e o u s   s o l u t i o n   c o n t a i n i n g  

t h e   d e g r a d i n g   a g e n t ;  

(2)   by  a d d i n g   t h e   d e g r a d i n g   a g e n t   to  t h e   f i b r o u s  

s t r u c t u r e   and  t he   s u b s e q u e n t   a c t i o n   of  s a t u r -  

a t e d   v a p o r f o r   a b o u t   1 t o 3 0  m i n   a t   1 0 0 - 1 3 0 ° C ;  

(3)   by  a d d i n g   t h e   d e g r a d i n g   a g e n t   to  t h e   f i b r o u s  

s t r u c t u r e   and  the   s u b s e q u e n t   a c t i o n   of  d ry   h e a t   o r  



s u p e r h e a t e d   s t e a m   f o r   a b o u t   1 - 1 0   min  a t   1 3 0 - 2 2 0 ° C ;  

(4)  or  by  a d d i n g   t he   d e g r a d i n g   a g e n t   to  t he   f i b r o u s  

s t r u c t u r e   f o l l o w e d   by  the   c o n t i n u e d   r e a c t i o n   f o r   1 0 - 3 0  

h o u r s   a t   4 0 - 6 0 ° C .  

The  d e g r a d i n g   p r e - t r e a t m e n t   is  by  no  way  l i m i t e d   t o  

the   a b o v e - l i s t e d   m e t h o d s .   I n d e e d   any  s u i t e d   p r o c e s s  

can  be  a p p l i e d   which   r e s u l t s   in  a  l o w e r i n g   of  t h e  

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

t he   a c t i o n   of  the   d e g r a d i n g   a g e n t ( s ) .   R e g a r d i n g   t h e  

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

be low  2  f o r   a b o u t   30  min  at  1 1 0 - 1 4 0 ° C   or  at   a  p H - v a l u e  

of  a b o u t   3  f o r   60  min  a t   1 1 0 - 1 4 0 ° C .   The  a d d i t i o n   o f  

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

such   as  c a r r i e r   a g e n t ,   s u r f a c t a n t   a g e n t   or  q u a t e r n a r y  

ammonium  s a l t   can  even  i m p r o v e   t h e   r e s u l t s   of  t h e  

a c t i o n   of  t h e   d e g r a d i n g   a g e n t .  

In  t he   f o l l o w i n g   t h e r e   a r e   s t a t e d   some  r e s u l t s   of  t h e  

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

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

p r o c e s s e s :  

(1}  A c c o r d i n g   to  a  c o n v e n t i o n a l   p r o c e s s   the   t r e a t m e n t  

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

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

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

o f t e n   y i e l d s   to  an  s u b s t a n t i a l   d e t e r i o r a t i o n   of  t h e  

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

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

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

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

t h e   r e m a i n i n g   f i b e r s .  

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

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

t h e   f i b e r s .   As  s t a t e d   e a r l i e r   some  v e r y   e a s i l y   s o l u b l e  

f i b e r s   can  be  r a p i d l y   r e m o v e d   by  an  a l k a l i   t r e a t m e n t  



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

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

to  s t a b l e   s p i n n i n g   or  w e a v i n g   c o n d i t i o n s .   To  t he   c o n t r a r y ,  
the   p r o c e s s   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   d o e s   n o t  

i m p a i r   t he   m a n u f a c t u r i n g   of  t h e   f i b e r s ,   b e c a u s e   t h e  

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

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

in  an  a l k a l i n e   e n v i r o n m e n t .  

(2)  The  p r o c e s s   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n  

p r o v e s   to  be  p a r t i c u l a r l y   e f f e c t i v e   f o r   the   t r e a t m e n t  

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

c o m p o n e n t   is  more   e a s i l y   s o l u b l e   in  t he   a l k a l i n e   r e a g e n t  
used   f o r   a l k a l i   t r e a t m e n t .   If   s o m e b o d y   t r i e s   to  r e m o v e  
t he   e a s i l y   s o l u b l e   c o m p o n e n t   (A)  of  i s l a n d - i n - t h e - s e a -  

t y p e   f i b e r s   a c c o r d i n g   to  f i g u r e   3  o n l y   t he   f i b e r s   s h o w n  

in  f i g u r e   11  can  be  o b t a i n e d ,   b e c a u s e   in  a d d i t i o n   to  t h e  

c o m p o n e n t   (A)  a  p a r t   of  t he   h a r d l y   s o l u b l e   c o m p o n e n t   ( B )  
is  a l s o   d i s s o l v e d   d u r i n g   t he   a l k a l i   t r e a t m e n t .   To  t h e  

c o n t r a r y   the   p r o c e s s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n  

a l l o w s   a  c o m p l e t e   r e m o v a l   of  t he   c o m p o n e n t   (A)  p r i o r  

to  the   h y d r o l y s i s   of  c o m p o n e n t   (B)  s t a r t s   and  t h e r e f o r e  

t h e   i n v e n t i v e   p r o c e s s   f i n a l l y   l e a d s   to  f i b e r s   h a v i n g   a 
c r o s s - s e c t i o n   a c c o r d i n g   to  f i g u r e   10.  In  f a c t   t h e  

p r o c e s s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   a l l o w s   t o  

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

d u r i n g   t h e   r e m o v a l   of  t he   sea  c o m p o n e n t .   T h e r e f o r e ,   i f  

an  i s l a n d - i n - t h e - s e a - t y p e   f i b e r   as  shown  in  f i g u r e   1  i s  

t r e a t e d   a l o n g   t h e   p r o c e s s   a c c o r d i n g   to  the   p r e s e n t   i n -  

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

o b t a i n e d   s e p a r a t e l y   w i t h   minimum  damage   of  t he   i s l a n d  

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

p o r t i o n   of  t he   i s l a n d   c o m p o n e n t   b e f o r e   t he   i s l a n d   c o m p o -  
nen t   l o c a t e d   w i t h i n   t h e   i n n e r   s e c t i o n   of  t h e   f i b e r   h a v e  



been  s e p a r a t e d .  

(3)  The  d e g r a d i n g   p r e - t r e a t m e n t   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n   i n c r e a s e s   t h e   e f f e c t i v e n e s s   of  t h e   s u b s e -  

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

r e d u c t i o n   r a t e   of  t he   s e l e c t e d   p o l y e s t e r .   I t   is  k n o w n  

in  t h e   a r t ,   t h a t   s a i d   a l k a l i   r e d u c t i o n   r a t e   can  a l s o   b e  

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

ammonium  s a l t   is  used  d u r i n g   t h e   a l k a l i   t r e a t m e n t .   T h e  

p r e s e n c e   of  t h e   ammonium  s a l t   i n c r e a s e s   t h e   a l k a l i   r e -  

d u c t i o n   r a t e s   of  bo th   c o m p o n e n t s ,   t he   p o l y e s t e r   i n t e n d e d  

to  be  r e m o v e d   and  the   o t h e r   c o m p o n e n t   w h i c h   s h o u l d   r e m a i n  

in  t h e   t r e a t e d   f i b r o u s   s t r u c t u r e .   To  t he   c o n t r a r y   t h e  

d e g r a d i n g   p r e - t r e a t m e n t   a c c o r d i n g  t o   t he   p r e s e n t   i n v e n t i o n  

a l l o w s   to  i n c r e a s e   s e l e c t i v e l y   t h e   a l k a l i   r e d u c t i o n   r a t e  

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

w a r d s .   T h e r e f o r e ,   t he   c o n v e n t i o n a l   p r o c e s s   d o e s   no t   a t t a i n  

t he   same  e f f e c t   as  t he   p r o c e s s   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n ,   even   if   t he   c o n v e n t i o n a l   p r o c e s s   u s e s   a 

q u a t e r n a r y   ammonium  s a l t   d u r i n g   the   a l k a l i   t r e a t m e n t .  

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

i l l u s t r a t i o n   of  the  p r o c e s s   a c c o r d i n g   to  t he   p r e s e n t  

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

p u r p o s e s   and  a r e   not   to  be  c o n s t r u e d   as  l i m i t i n g   t h e  

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

Example   1 .  

A  f a b r i c   in  t a f f e t a   weave  has  been   woven  f rom  i s l a n d - i n -  

t h e - s e a - t y p e   f i b e r s   (75  d e n i e r ,   36  f i l a m e n t s )   as  s h o w n  

in  f i g u r e   3,  u s i n g   s a i d   f i b e r s   f o r   b o t h   warp  and  w e f t  

y a r n .   The  s p e c i f i c a t i o n s   of  t h e   used   f i b e r s   a r e   t h e  

f o l l o w i n g :  

C o m p o n e n t   A:  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   c o p o l y -  

m e r i z e d   w i t h   4  m o l a r   %  of  5 - ( s o d i u m   s u l f o )  

i s o p h t h a l i c   a c i d ;  



C o m p o n e n t   B:  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 ;  

R a t i o   A:B:  3 0 : 7 0  

For  e f f e c t i n g   t h e   d e g r a d i n g   p r e - t r e a t m e n t   s a i d   f a b r i c  

was  i m m e r s e d   in  a  b o i l i n g   1  %  a q u e o u s   s u l f u r i c   a c i d  

s o l u t i o n   f o r   60  min .   S u b s e q u e n t l y   t h e   a l k a l i   t r e a t m e n t  

was  e f f e c t e d   in  o r d e r   to  c o m p l e t e l y   r emove   t h e   c o m p o n e n t  

A  by  i m m e r s i n g   s a i d   p r e - t r e a t e d   f a b r i c   in  a  b o i l i n g  

1.5  %  a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n   f o r   4  m i n .  

A f t e r   r e m o v a l   f rom  t h e   a l k a l i n e   ba th   and  d r y i n g   t h e  

f a b r i c   shows  a  w e i g h t   r e d u c t i o n   in  t h e   a m o u n t   of  3 0 . 5   %. 

T h e r e a f t e r   t h e   f a b r i c   was  dyed   u s i n g   an  c o n v e n t i o n a l  

m e t h o d .   The  dyed  f a b r i c   p r o v i d e d   a  m i l d   c o l o r   t o n e ,  

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

of  g r i p   a n d / o r   f e e l i n g )   and  was  f r e e   f rom  t h e   p r o b l e m s  

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

t e n a c i t y .   An  i n v e s t i g a t i o n   of   t h e   c r o s s - s e c t i o n   of  t h e  

o b t a i n e d   f i b e r s   y i e l d s   s h a r p   e d g e s   such   as  shown  i n  

f i g u r e   1 0 .  

C o m p a r a t i v e   e x a m p l e   1 :  

The  f a b r i c   as  m e n t i o n e d   in  e x a m p l e   1  has  been  t r e a t e d  

d i r e c t l y   w i t h   t he   b o i l i n g   1 .5   %  a q u e o u s   s o d i u m   h y d r o x i d e  

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

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

A  t o o k   110  min  and  y i e l d e d   a  w e i g h t   r e d u c t i o n   of  t h e  

t r e a t e d   and  d r i e d   f a b r i c   in  t h e   amoun t   of  48%.  T h i s   f a r  

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

t r e a t m e n t   d o e s   not   o n l y   r e m o v e   t h e   c o m p o n e n t   A  but   a l s o  

r e m o v e   in  an  s i g n i f i c a n t   a m o u n t   t h e   c o m p o n e n t   B.  

C o m p a r a t i v e   e x a m p l e   2 :  

The  f a b r i c   a c c o r d i n g   to  e x a m p l e   1  has  been  t r e a t e d   i n  

the   b o i l i n g   1 .5  %  a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n   i n  



t h e   a d d i t i o n a l   p r e s e n c e   of  0 .8   %  DYK-1125  (a  q u a t e r n a r y  

ammonium  s a l t   a v a i l a b l e   f rom  Ippo  C o . ,   L t d . ) .   T h e  

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

15  min .   H o w e v e r   t he   t r e a t e d   and  d r i e d   f a b r i c   shows  a 

w e i g h t   r e d u c t i o n   in  t h e   l a r g e   a m o u n t   of  65  %,  i n d i c a t i n g  

t h a t   t h e   c o m p o n e n t   B  has  been  r e m o v e d   in  a  r a t h e r   h i g h  

e x t e n t .  

The  f a b r i c s   o b t a i n e d   to  c o m p a r a t i v e   e x a m p l e s   1  and  2  h a v e  

been   dyed  by  an  c o n v e n t i o n a l   m e t h o d .   The  dyed  f a b r i c s  

show  a  c o n s i d e r a b l e   y a r n   s l i p p a g e   and  poor   t e n a c i t y .  

The  t e n a c i t y   has  been  d e t e r m i n e d   w i t h   t h e   E l m e n d o r f  

t e a r i n g   t e s t e r   a p p a r a t u s .   The  r e s u l t s   a r e   t he   f o l l o w i n g :  

The  p r o c e s s   a c c o r d i n g   to  t he   c o m p a r a t i v e   e x a m p l e s   1  a n d  

2  r e a l i z e   t h e   v a l u a b l e   p r o p e r t i e s   of  t h e   i n v e n t i v e  

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

by  t he   c o m p a r a t i v e   e x a m p l e s   1  and  2  show  a  f i b e r  

c r o s s - s e c t i o n   in  some  e x t e n t   as  shown  in  f i g u r e s   11  a n d  

12,  i n d i c a t i n g   t h a t   t he   o r i g i n a l   s h a p e   of  c o m p o n e n t   B 

has  been  d e f o r m e d .  

E x a m p l e   2 :  

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

20  %  s t a p l e   f i b e r   of  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  

c o p o l y m e r i z e d   w i t h   4  m o l a r  %   of  5 - ( s o d i u m   s u l f o )  

i s o p h t h a l i c   a c i d ,   a n d  

80  %  wool  f i b e r  

b l e n d e d   y a r n   has  been  p r e p a r e d .   S a i d   y a r n   was  woven  i n t o  



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

a  f a b r i c   has  been   m a n u f a c t u r e d   by  c o n v e n t i o n a l   t w i l l i n g  

p r o c e s s .  

In  o r d e r   to  e f f e c t   t he   d e g r a d i n g   p r e - t r e a t m e n t   a c c o r d i n g  

to  t h e   p r e s e n t   i n v e n t i o n   s a i d   f a b r i c   was  i m m e r s e d   in  a 

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

60  min .   The  s u b s e q u e n t   a l k a l i   t r e a t m e n t   f o r   c o m p l e t e l y  

r e m o v a l   of   t he   p o l y e s t e r   c o m p o n e n t   was  e f f e c t e d   b y  

i m m e r s i n g   t h e   p r e - t r e a t e d   f a b r i c   in  a  b o i l i n g   0.1  % 

a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n   f o r   35  min .   T h e r e a f t e r  

the   f a b r i c   was  dyed  by  a  c o n v e n t i o n a l   m e t h o d .   The  o b -  

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

c o n n e c t e d   w i t h   an  e x c e l l e n t   h a n d l e .  

C o m p a r a t i v e   e x a m p l e   3 :  

The  same  f a b r i c   as  m e n t i o n e d   in  e x a m p l e   2  was  t r e a t e d  

d i r e c t l y   in  t h e   b o i l i n g   0.1  %  a q u e o u s   s o d i u m   h y d r o x i d e  

s o l u t i o n   f o r   35  min  o m i t t i n g   any  d e g r a d i n g   p r e - t r e a t m e n t  

w i t h   a q u e o u s   h y d r o c h l o r i c   a c i d   s o l u t i o n .   Sa id   a l k a l i  

t r e a t m e n t   was  i n s u f f i c i e n t   to  r e m o v e   t he   p o l y e s t e r  

c o m p o n e n t   c o m p l e t e l y .   A f t e r   a  c o n v e n t i o n a l   d y e i n g   p r o c e s s  
the   o b t a i n e d   dyed  f a b r i c   do  no t   show the  c h a r a c t e r i s t i c  

f e a t u r e s  o f   t he   f a b r i c   o b t a i n e d   by  t he   i n v e n t i v e   p r o c e s s .  

C o m p a r a t i v e   e x a m p l e   4 :  

The  same  f a b r i c   as  m e n t i o n e d   in  e x a m p l e   2  was  t r e a t e d  

in  a  b o i l i n g   1 .5   %  a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n  

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

a c i d   s o l u t i o n .   The  a l k a l i   t r e a t m e n t   was  e f f e c t e d   f o r  

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

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

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

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



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

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

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

E x a m p l e   3 :  

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

s e a - t y p e   f i b e r s   (225  d e n i e r ,   24  f i l a m e n t s )   h a v i n g   a 

c r o s s - s e c t i o n   as  shown  in  f i g u r e   1.  The  s p e c i f i c a t i o n s  

o f   t he   used   f i b e r s   a r e   as  f o l l o w s :  

C o m p o n e n t   A:  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   c o p o l y -  

m e r i z e d   w i t h   4  m o l a r   %  of  5 - ( s o d i u m  

s u l f o )   i s o p h t h a l i c   a c i d ;  

C o m p o n e n t   B:  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 ;  

R a t i o   A:B:  2 2 : 7 8 ;  

D e n i e r   of  c o m p o n e n t   B  in  m o n o f i l a m e n t :   0 .2   d e n ;  

C o m p o n e n t   B:  36  f i l a m e n t s .  

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

e f f e c t e d   by  i m m e r s i n g   s a i d   h o s i e r y   in  a  10  %  a q u e o u s  

p h o s p h o r i c   a c i d   s o l u t i o n   f o r   30  min  at   130°C.   The  s u b -  

s e q u e n t   a l k a l i   t r e a t m e n t   was  e f f e c t e d   by  i n t r o d u c i n g  

t h e   p r e - t r e a t e d   s a m p l e   in  a  b o i l i n g   1.5  %  a q u e o u s  
s o d i u m   h y d r o x i d e   s o l u t i o n   f o r   4  min.   The  c o m b i n e d   r e s u l t s  

of   bo th   t r e a t m e n t s   is  a  c o m p l e t e   r e m o v a l   of  t h e   c o m p o n e n t  

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

k n i t   c o n s i s t i n g   of  m i c r o   f i n e   f i b e r s .   The  w e i g h t   r e -  

d u c t i o n   a m o u n t s   2 2 . 2   %.  An  i n v e s t i g a t i o n   of  t h e   c r o s s -  

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

t h e   i s l a n d   p o r t i o n s   have   not   been  r e d u c e d   s u b s t a n t i a l l y ;  

t h e   t e n a c i t y   of  t h e s e   m i c r o   f i n e   f i b e r s   a m o u n t   730  g /  

f i l a m e n t .  



C o m p a r a t i v e   e x a m p l e   5 :  

A  f u r t h e r   s a m p l e   of  t h e   same  h o s i e r y   as  u s e d   in  e x a m p l e  

3  was  t r e a t e d   d i r e c t l y   in  t h e   b o i l i n g   1 .5   %  a q u e o u s  
s o d i u m   h y d r o x i d e   s o l u t i o n ,   t h e r e f o r e   o m i t t i n g   any  d e g r a d i n g  

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

o r d e r   to  s u c c e e d   in  a  c o m p l e t e   r e m o v a l   of  t h e   c o m p o n e n t  
A  an  a l k a l i   t r e a t m e n t   p e r i o d   as  l ong   as  150  min  w a s  

n e c e s s a r y .   Sa id   l o n g   a l k a l i   t r e a t m e n t  y i e l d e d   in  a  w e i g h t  

r e d u c t i o n   of  4 4 . 0   %,  p r o v i n g   a  s i g n i f i c a n t   r e m o v a l   o f  

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   m i c r o f i n e   f i b e r s .   In  f a c t   a 

w e i g h t   l o s t   of  t h e   m i c r o   f i n e   f i b e r s   in  an  a v e r a g e   v a l u e  

of  a p p r o x i m a t e l y   30  %  has  been   e s t a b l i s h e d .   The  t e n a c i t y  

of  t h e   r e m a i n i n g   m i c r o   f i n e   f i b e r s   has  been   d e c r e a s e d  

as  low  as  330  g / f i l a m e n t .  

In  a d d i t i o n , t h e   m i c r o   f i n e   f i b e r s   o b t a i n e d   by  t h e  

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

3  showed  a  u n i f o r m   f i b e r   t h i c k n e s s   of  0 . 2   d e n ,   w h i l e  

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

t he   c o m p a r a t i v e   e x a m p l e   5  showed   a  l a r g e   f l u c t u a t i o n   o f  

f i b e r   t h i c k n e s s   in  t h e   r a n g e   of  0 . 1 - 0 . 2   d e n .  

A l t h o u g h   t he   p r e s e n t   i n v e n t i o n   has  been   d e s c r i b e d   w i t h  

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

m e n t s   i t   w i l l   be  o b v i o u s   to  t h o s e   s k i l l e d   in  t h e   a r t  

t h a t   v a r i o u s   c h a n g e s   and  m o d i f i c a t i o n s   may  be  made  t h e r e i n  

w i t h o u t   d e p a r t i n g   f rom  t he   i n v e n t i o n ,   and  i t   i s ,   t h e r e f o r e ,  

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

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

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



1.  A  p r o c e s s   f o r   the   t r e a t m e n t   of   a  f i b r o u s   s t r u c t u r e  

w h i c h   s t r u c t u r e   c o m p r i s e s   two  c o m p o n e n t s   or  more  a t  

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

in  o r d e r   to  r emove   t h e   p o l y e s t e r   c o m p o n e n t ,  

c h a r a c t e r i z e d   in  t h a t  

t h e   r e m o v a b l e   p o l y e s t e r   c o m p o n e n t   c o n t a i n s   S03M  g r o u p s  

w h e r e i n   M  r e p r e s e n t s   h y d r o g e n   or  a  m e t a l ,   a n d  

p r i o r   to  t h a t   r e m o v a l   t r e a t m e n t   t h e r e   is  p r o v i d e d   a 

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

a g e n t   f o r   said  S03M  qroups  c o n t a i n i n g   p o l y e s t e r .  

2.  A  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   s a i d   r e m o v a l   t r e a t m e n t   is  e f f e c t e d   by  t h e  

a c t i o n   of  an  a l k a l i n e   r e a g e n t .  

3.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1  or  2 ,  

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

4.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   3 ,  

w h e r e i n   s a i d   a c i d   medium  is   an  i n o r g a n i c   a c i d .  

5.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   4 ,  

w h e r e i n   s a i d   i n o r g a n i c   a c i d   is  u s e d   in  t h e   form  of  a 

d i l u t e d   b o i l i n g   a q u e o u s   a c i d i c   s o l u t i o n .  

6.  A  p r o c e s s   a c c o r d i n g   to  a n y o h e   of  t h e   c l a i m s   1  t o  5 ,  

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

two  or  more  t y p e s   of  p o l y e s t e r   f i b e r s   c o n s i s t i n g   o f  

d i f f e r e n t   p o l y e s t e r   c o m p o s i t i o n s .  

7.  A  p r o c e s s   a c c o r d i n g   to  a n y o n e   of  t h e   c l a i m s   1  to  5 ,  

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

f i b e r s   made  f rom  two  or  more  p o l y e s t e r   c o m p o n e n t s   h a v i n g  

d i f f e r e n t   p o l y e s t e r   c o m p o s i t i o n s .  



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

of  c o r e s   w i t h i n   t he   f i b e r   c r o s s - s e c t i o n ,   and  t h e   S03M 

g r o u p s   c o n t a i n i n g   p o l y e s t e r   forms  t he   m a t e r i a l   b e t w e e n  

s a i d   c o r e s .  

9.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  or  8 ,  

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

5  c o r e s   w i t h i n   t he   f i b e r   c r o s s - s e c t i o n .  

10.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  or  8 ,  

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

10  c o r e s   w i t h i n   t he   f i b e r   c r o s s - s e c t i o n .  






	bibliography
	description
	claims
	drawings
	search report

