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TEXTILE  TREATMENT 

T h i s   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   of  t r e a t i n g   t e x t i l e s ,  

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

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

f a b r i c s   or  g a r m e n t s   made  t h e r e f r o m   to  f e l t i n g   s h r i n k a g e .  

F a b r i c s   of  k e r a t i n o u s   f i b r e s ,   in  p a r t i c u l a r   s h e e p ' s   w o o l ,  

a r e   s u b j e c t   to  f e l t i n g   s h r i n k a g e   when  w a s h e d .   T h e r e   a r e  

many  p r o c e s s e s   d e s i g n e d   to  r e d u c e   t h i s   i n c o n v e n i e n t  

t e n d e n c y ,   f rom  s i m p l e   o x i d a t i o n   t r e a t m e n t s   to  a p p l i c a t i o n s  

of  s y n t h e t i c   p o l y m e r s   to  t he   f i b r e s .  

To  g i v e   a d e q u a t e   r e s i s t a n c e   to  s h r i n k a g e ,   e n a b l i n g   f a b r i c s  

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

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

r e a l l y   s u c c e s s f u l   when  a p p l i e d   to  t h e   f i b r e s   when  t h e  

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

fo rm  -  a p p l i c a t i o n   a t   an  e a r l i e r   s t a g e ,   l o o s e   f i b r e ,  

s l i v e r   or  y a r n ,   no t   b e i n g   s u c c e s s f u l .   The  ma in   e x c e p t i o n  

to  t h i s   is  t he   s o - c a l l e d   *  c h l o r   i n e / H e r c o s e t t   '  p r o c e s s   i n  

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

a p p l i e d   to  p r e - c h l o r   i n a t e d   wool   f i b r e s   in  t he   fo rm  o f  

s l i v e r   or  ' t o p ' .   The  t o p s   a r e   t h e n   g i l l e d   and  spun   i n t o  

y a r n   in  t he   n o r m a l   way,   and  woven  or  k n i t t e d   i n t o   f a b r i c s  

and  g a r m e n t s   w h i c h   e x h i b i t   good  r e s i s t a n c e   to  f e l t i n g  

s h r i n k a g e .   Over  the   y e a r s ,   no  o t h e r   r e s i n   has   been   a s  
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s u c c e s s f u l   in  top   t r e a t m e n t s .  

W h i l e   t he   c h l o r   i n e / H e r c o s e t t   p r o c e s s   has  e n j o y e d   a  h i g h  

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

F i r s t l y ,   i t   is  n e c e s s a r y   fo r   c o n s i s t e n t l y   a c c e p t a b l e  

r e s u l t s   to  e m p l o y   an  a d d i t i o n   of  2%  o . w . f .   T h i s   r e s u l t s  

in  a  c o s t ,   a t   c u r r e n t   p r i c e s ,   of  a b o u t   lOp .   pe r   k i l o   o f  

wool   t r e a t e d .   At  l o w e r   t r e a t m e n t   l e v e l s ,   w a s h a b i l i t y   i s  

s e n s i t i v e   to  v a r i o u s   f a c t o r s   s u c h   as  n e u t r a l i s a t i o n  

c o n d i t i o n s ,   use   w i t h   c e r t a i n   d y e s t u f f s ,   and  r e d u c t i o n  

b l e a c h i n g .  

In  a d d i t i o n ,   H e r c o s e t t   as  s o l d   has   a  low  s o l i d s   c o n t e n t  

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

s h e l f   l i f e .  

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

and  a  c a t i o n i c   s o f t e n e r   is  n o r m a l l y   r e q u i r e d   to  a s s i s t   i n  

d r y i n g / c u r i n g   of  t he   r e s i n   and  to  f a c i l i t a t e   g i l l i n g  

f o l l o w i n g   d r y i n g .   Wi th   c e r t a i n   d y e s   ( c h r o m e s )   c a t i o n i c  

s o f t e n e r s   can  r e d u c e   r u b b i n g   f a s t n e s s .   The  wool   mus t   b e  

d r i e d   to  5-10%  r e g a i n   to  c o m p l e t e l y   c u r e   t he   p o l y m e r .   I n  

p r e s s   p a c k i n g ,   l o c a l i s e d   h a r d e n i n g   of  t o p s   can  r e q u i r e  

r e c o m b i n g   p r i o r   to  s p i n n i n g .   Wi th   low  r e s i n   t r e a t m e n t  

l e v e l s ,   h a r d n e s s   and  c o m p a c t i o n   of  wool  can   o c c u r   in  t o p  

d y e i n g   w i t h   d r a s t i c   r e d u c t i o n   in  b a c k w a s h i n g   e f f i c i e n c y .  

E x t e n s i o n   of  open   k n i t   s t r u c t u r e s   can  o c c u r   d u r i n g  
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w a s h i n g ,   as  can  e x t e n s i o n   xn  w a s h i n g   of  w o r s t e d   or  w o o l l e n  

spun   k n i t w e a r   when  o v e r t r e a t e d .  

The  i n v e n t i o n   s e e k s   to  p r o v i d e   a  p r o c e s s   of  i m p r o v i n g   t h e  

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

i m p r o v e d   in  t h e   a b o v e   r e s p e c t 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 r e   is   p r o v i d e d   a  

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

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

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

w i t h   a  n i t r o g e n o u s   b a s e   . 

The  c o n d e n s a t e   is   a p p l i e d   b e f o r e   s p i n n i n g   or  s u b s e q u e n t  

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

p r e - c h l o r   i n a t e d   wool   and ,   as  s u c h ,   may  be  l o o k e d   upon  as  a  

c h e a p e r   r e p l a c e m e n t   f o r   ' H e r c o s e t t '   in  t h e   a b o v e   m e n t i o n e d  

' c h l o r i n e / H e r c o s e t t '   p r o c e s s ,   w h i c h   is   i m p r o v e d   in  t h e  

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

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

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

i m p r o v e m e n t   in  sh r   i n k - r e s i s t a n c e   o v e r   t h a t   p r o v i d e d   by  t h e  

c h l o r i n a t i o n   i t s e l f .   I t   is  t h e r e f o r e   s u r p r i s i n g   t h a t   t h e  

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

a  m a r k e d   i m p r o v e m e n t   of  p r o p e r t i e s .  

The  c o n d e n s a t e s   of  t he   i n v e n t i o n   may  be  a m i n o p l a s t s  

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

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

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

c y a n a m i d e ,   d i c y a n d i a m i d e ,   u r o n s ,   and  v a r i o u s   d e r i v a t i v e s  

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

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

d i c y a n d i m i d e e .   The  a l d e h y d e   may  be  s e l e c t e d   so  as  to  f o r m  

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

n i t r o g e n o u s   b a s e s ,   bu t   f o r m a l d e h y d e   is   t he   p r e f e r r e d  

a l d e h y d e .  

In  p a r t i c u l a r   t he   c o n d e n s a t e s   e m p l o y e d   in  t he   p r o c e s s  

i n c l u d e :  

C  =  N 

I 

NH  +  HCHO 

I 

Rn  -  N  =  C  -  NH  -  R0 

C  =  N C  =  N 

NH 

CH2  -  f^N  =  C  -  NH  -  R2  -  CH2 

( I )  

r^N  -  C  -  NR2 
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u u y e t n e t   wicn   c o n a e n s a t e s   or  c y a n a m i d e s   and  c y a n a m i d e  

d e r i v a t i v e s ,   s u c h   as  g u a n i d i n e   and  d i g u a n i d e :  

NH 

NH3  II 
NH2  CN  >  NH2  -  C  -  NH2  ( n )  

NH  NH  NH 
'  

NH  H  II 
or  N H 2 - C - N H - C   =  N  ^   NH,  C  -  NH  C  -  NH, 

UU1  l u i m a i a e n y a e j   w n e r e   r  and  R  can   be  h y d r o g e n   o r  
1  2 

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

J .g .   be  d i a m i n e s ,   t e t r a m i n e s   or  p o l y a l k y l e n e   a m i n e s .  

lompounds   of  f o r m u l a   (I)  in  w h i c h   b o t h   R  and  R  a r e  
1  2 

l y d r o g e n   a r e   c o m m e r c i a l l y   a v a i l a b l e   as  c a t i o n i c   f i x i n g  

i g e n t s   f o r   c e l l u l o s i c   f i b r e s   dyed  w i t h   d i r e c t   d y e s .   One  

uch  compound   i s   M a t e x i l   FC-PN  ( ICI )   . 

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

l t h o u g h   n o t   r e q u i r i n g   c r o s s l i n k i n g   or  ' c u r i n g '  

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

hen  a p p l i e d   to  s l i v e r   or  t op   and  o v e r c o m e   or  r e d u c e   t h e  

r o b l e m s   l i s t e d   a b o v e .  

r e - c h l o r i n a t i o n   of  t he   f i b r e s   is   n e c e s s a r y   f o r   t h e  
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p r o c e s s   of  t he   i n v e n t i o n   to  be  e f f e c t i v e .   The  p r e -  

c h l o r i n a t i o n   can  be  c a r r i e d   ou t   i m m e d i a t e l y   b e f o r e  

t r e a t m e n t   w i t h   t he   c o n d e n s a t e   or  a t   some  e a r l i e r   t i m e ,  

e i t h e r   by  b a t c h   or  c o n t i n u o u s   m e t h o d s .   Any  of  t he   k n o w n  

m e t h o d s   of  wool   c h l o r i n a t i o n   may  be  u s e d ,   b u t  

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

to  DCCA  t r e a m e n t s .  

The  i n v e n t i o n   w i l l   be  i l l u s t r a t e d   f u r t h e r   by  the   f o l l o w i n g  

e x a m p l e .  

EXAMPLE 

F o l l o w i n g   a  c h l o r i n a t i o n   p r e - t r e a t m e n t   l e v e l   of  1 . 5 %  

o . w . w .   a p p l i e d   as  e i t h e r   c h l o r i n e   gas   d i s s o l v e d   in  w a t e r  

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

( i . e .   a c i d   c h l o r i n a t i o n )   t he   wool   top   is  t h e n   a n t i c h l o r e d  

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

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

b i c a r b o n a t e   a t   pH  8 . 5 - 9 . 0   and  30  -  40  C.  A f t e r  

r i n s i n g   the   p r o d u c t   ( M a t e x i l   FC-PN)  is  a p p l i e d  

c o n t i n u o u s l y   to  a  s u c t i o n   drum  bowl  a t   a  f e e d   r a t e   o f  

b e t w e e n   1 .0  and  1.5%  o . w . w .   w i t h   an  i n i t i a l   bowl  make  u p  

of  5  g /1   s o d i u m   b i c a r b o n a t e   and  4  g /1   p r o d u c t .   The  b o w l  

pH  is  a u t o m a t i c a l l y   m a i n t a i n e d   a t   pH  7 .5   u s i n g   a  f e e d   o f  

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

r i n s i n g   s t a g e   ( o p t i o n a l )   p r i o r   to  d r y i n g .  
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T h e r e a f t e r   t he   top   is   p r o c e s s e d   i n t o   y a r n   and  s u b s e q u e n t l y  

i n t o   f a b r i c   or  g a r m e n t s .   Wash  and  t e s t i n g   g a r m e n t s  

p r o d u c e d   f rom  f i b r e s   t r e a t e d   as  a b o v e   shows   r e s i s t a n c e   t o  

f e l t i n g   s h r i n k a g e   to  IWS  '  s u p e r w a s h '   s t a n d a r d   is   a c h i e v e d .  

A d v a n t a g e s   of  t he   p r o c e s s   of  t he   i n v e n t i o n   i n c l u d e :  

1.  U n l i m i t e d   s h e l f   l i f e .  

2.  High  s o l i d s   c o n t e n t .  

3.  Lower  c h l o r i n e   l e v e l s   can  be  u s e d .  

4.  I n s e n s i t i v e   to  d y e i n g / b l e a c h i n g / n e u t r a l i s a t i o n   i n  

t e r m s   of  w a s h a b i l i t y .  

5.  S o f t e n e r   no t   r e q u i r e d   -  good  b u l k   w i t h o u t   i t .  

6.  C u r i n g   of  t he   p o l y m e r   n o t   n e c e s s a r y .  

7.  H a r d n e s s   of  wool   in  e c r u   p a c k i n g   and  d y e i n g  

e l i m i n a t e d .  

8.  I m p r o v e d   s p i n n i n g   p e r f o r m a n c e .  

9.  E x t e n s i o n   in  open   k n i t   s t r u c t u r e s   m a r k e d l y   r e d u c e d .  

10.  I m p r o v e d   h a n d l e .  

11.  I m p r o v e d   c o c k l i n g   p e r f o r m a n c e / l o o p   d i s t o r t i o n .  
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CLAIMS 

1.  A  m e t h o d   of  t r e a t i n g   k e r a t i n o u s   f i b r e s   w h i c h   c o m p r i s e s  

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

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

w i t h   a  n i t r o g e n o u s   b a s e   . 

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  in  w h i c h   t he   c o n d e n s a t e  

is   an  a m i n o p l a s t .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   2  in  w h i c h   t he   c o n d e n s a t e  

is  a  r e a c t i o n   p r o d u c t   of  a  w a t e r   s o l u b l e   or  d i s p e r s i b l e  

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

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

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

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

e t h y l e n e   i m i n e   and  p r o p y l e n e   i m i n e .  

4.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to  3  in  w h i c h  

the   n i t r o g e n o u s   b a s e   is  c y a n a m i d e   or  d i c y a n d i m i d e .  

5.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to  4  in  w h i c h  

the   a l d e h y d e   is   s e l e c t e d   so  as  to  fo rm  w a t e r   s o l u b l e   o r  

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

6.  A  m e t h o d   as  c l a i m e d   in  c l a i m   5  in  w h i c h   t he   a l d e h y d e  
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is   r o r m a i a e n y a e .  

7.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to  6  in  w h i c h  

the   c o n d e n s a t e   i s :  

C  =  n 

I 

NH +  HCHO 

IN  =  L  -  NH 

U  =  N 

1 

NH 

I 

C  -  NH  - f\o  -  CHp 

C  =  N 

R̂ N  ■ 

N 

II 

C  -  NR0 

[ I )  
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t o g e t h e r   w i t h   c o n d e n s a t e s   of  c y a n a m i d e s   and  c y a n a m i d e  

d e r i v a t i v e s ,   such   as  g u a n i d i n e   and  d i g u a n i d e :  

NH 

NH,  I  I 

NH,  CN  ±->  NH,  -  C  -  NH,  ( H )  

NH  NH  NH 

1  NH,'   'I  "I 
or  NH,  -  C  -  NH  -  C  =  N  ^   NH,  C  -  NH  -  C  -  NH,  ( I I I )  

NH,  CN 
NH, 

w i t h   f o r m a l d e h y d e ;   w h e r e   R  and  R  is   h y d r o g e n   or  a n  
1  2 

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

e . g .   be  a  d i a m i n e ,   t e t r a m i n e   or  p o l y a l k y l e n e   a m i n e .  

8.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to  7  in  w h i c h  

top   is  t r e a t e d   w i t h   a  c h l o r i n a t i n g   a g e n t ,   t h e n   a n t i c h l o r e d  

and  n e u t r a l i s e d ;   t h e r e a f t e r   f rom  0 .5   to  2%  o . w . f .   of  t h e  

c o n d e n s a t e   is  a p p l i e d   and  the   f i b r e s   d r i e d .  

9.  A  m e t h o d   as  c l a i m e d   in  c l a i m   8  in  w h i c h   the   c o n d e n s a t e  

is   a p p l i e d   a t   an  a l k a l i n e   p H .  

10.  A  m e t h o d   as  c l a i m e d   in  c l a i m   8  or  9  in  w h i c h   t h e r e   i s  

a  r i n s i n g   s t e p   b e f o r e   d r y i n g   the   f i b r e s .  
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