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@  Shrink-resist  treatment  of  wool. 

A  method  for  the  shrinkresist  treatment  of  wool  includ- 
ing  the  steps  of  chlorinating  the  wool  with  an  acidified 
hypochlorite;  dechlorinating  the  product;  acidifying  the 
product;  and  applying  an  acid  colloid  solution  of  suitable 
methylolmelamine  resin  to  the  product. 

The  chlorination  is  preferably  carried  out  in  a  suction 
drum  in  such  a  manner  that  the  level  of  active  chlorine  on 
the  wool  is  in  excess  of  2%  (m/m). 



THIS  i n v e n t i o n   r e l a t e s   to  t he   s h r i n k r e s i s t  

t r e a t m e n t   of  w o o l ,   p a r t i c u l a r l y   wool   t o p s .  

In  t h i s   s p e c i f i c a t i o n   t he   t e r m   ' w o o l '   w i l l  

be  u s e d   as  a l s o   i n c l u d i n g   w o o l s   b l e n d e d   w i t h  

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

A l t h o u g h   t h e r e   a re   n u m e r o u s   e f f e c t i v e   p r o -  

c e s s e s   a v a i l a b l e   f o r   t he   s h r i n k r e s i s t   t r e a t -  

ment   of  wool   f a b r i c s ,   t h i s   is  no t   the   c a s e  

w i t h   wool  t o p s .   T h i s   is  m a i n l y   due  to  t h e  

f a c t   t h a t   the   r e q u i r e m e n t s   f o r   top   t r e a t -  

m e n t s   a r e   much  more   d e m a n d i n g   t h a n   t h o s e  

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

One  of  t he   known  p r o c e s s e s   f o r   t he   s h r i n k r e -  

s i s t   t r e a t m e n t   of  wool  t o p s   was  d e v e l o p e d   by  

SAWTRI  and  was  f i r s t   d e s c r i b e d   in  SAWTRI 



T e c h n i c a l   R e p o r t   No.  259  ( A u g u s t ,   1 9 7 5 )  

and  CSIR  T e c h n i c a l   B r o c h u r e   T l . 1 3 . 1 0  

( O c t o b e r ,   1 9 7 5 ) .  

The  a f o r e s a i d   p r o c e s s   of  SAWTRI  ( w h i c h  

w i l l   h e r e a f t e r   be  r e f e r r e d   to  as  t h e  

S A W T R I - p r o c e s s )   and  w h i c h   c o n s t i t u t e s   t h e  

s u b j e c t   m a t t e r   of  S  A  p a t e n t   No  7 4 / 2 2 4 8 ,   a s  

w e l l   as  s e v e r a l   c o r r e s p o n d i n g   o v e r s e a s   p a -  

t e n t s ,   s u c h   a s ,   f o r   e x a m p l e ,   U  S  p a t e n t  

3 , 9 9 4 , 6 8 1 ,   e n t a i l s   t he   c h l o r i n a t i o n   of  w o o l  

t o p s   w i t h   a  s o l u t i o n   of  t he   p o t a s s i u m   o r  

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

known  as  DCCA)  in  t he   p r e s e n c e   of  a c e t i c  

a c i d   at  pH  1,3  to  2 ,2   in  a  pad  m a n g l e ;  

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

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

r i n s i n g   in  w a t e r ;   a c i d i f i c a t i o n   of  t h e  



p r o d u c t   in  d i l u t e   a c i d ;   a p p l y i n g   an  a c i d  

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

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

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

t r e a t e d   wool  t o p s ;   and  c u r i n g   the   r e s i n   i n  

a  d r i e r .  

A l t h o u g h   the   SAWTRI  p r o c e s s   p r o v e d   to  b e  

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

r a n g e   of  d i f f e r e n t   w o o l s ,   i t   has  been   f o u n d  

not   to  be  so  in  i n s t a n c e s   w h e r e   the   t y p e   o f  

wool   r e q u i r e s   c h l o r i n a t i o n   at  l e v e l s   h i g h e r  

t h a n   the   a p p r o x i m a t e l y   2%  (m/m)  a c t i v e  

c h l o r i n e   w h i c h   is  more  or  l e s s   the   o p t i m u m  

l e v e l   p o s s i b l e   w i t h   t he   SAWTRI  p r o c e s s .  

I t   is  a c c o r d i n g l y   an  o b j e c t   of  t h i s   i n v e n -  

t i o n   to  p r o v i d e   an  i m p r o v e m e n t   to  t he   SAWTRI 



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

w i l l   be  o v e r c o m e   or  a t   l e a s t   m i n i m i s e d .  

A c c o r d i n g   to  the   i n v e n t i o n   a  m e t h o d   f o r   t h e  

s h r i n k r e s i s t   t r e a t m e n t   of  wool   i n c l u d e s   t h e  

s t e p s   of  c h l o r i n a t i n g   the   wool   w i t h   an  a c i d i  

f i e d   h y p o c h l o r i t e ;   d e c h l o r i n a t i n g   t h e  

p r o d u c t ;   a c i d i f y i n g   t he   p r o d u c t ;   a n d  

a p p l y i n g   an  a c i d   c o l l o i d   s o l u t i o n   of  a  

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

p r o d u c t .  

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

r i n s e d   b e f o r e   i t   is  a c i d i f i e d .  

A l t e r n a t i v e l y   t he   r i n s i n g   and  a c i d i f i c a -  

t i o n   s t e p s   may  be  c o m b i n e d   i n t o   a  s i n g l e  

s t e p .  



The  c h l o r i n a t e d   p r o d u c t   may  a l s o   be  r i n -  

sed  p r i o r   to  the   d e c h l o r i n a t i o n   s t e p .  

P r e f e r a b l y   the   m e t h o d   a c c o r d i n g   to  the   i n -  

v e n t i o n   c o m p r i s e s   the   SAWTRI  p r o c e s s   w h e r e -  

in  t he   c o n v e n t i o n a l   c h l o r i n a t i n g   a g e n t   i . e .  

DCCA  and  a c e t i c   a c i d ,   is  r e p l a c e d   by  

a c i d i f i e d   h y p o c h l o r i t e .  

F u r t h e r   a c c o r d i n g   to  the  i n v e n t i o n   the   c h l o -  

r i n a t i o n   of  t he   wool   is  c a r r i e d   ou t   in  a 

m a n n e r   to  g i v e   an  a c t i v e   c h l o r i n e   t r e a t m e n t  

l e v e l   in  e x c e s s   of  2,0%  (m/m)  of  w o o l .  

S t i l l   f u r t h e r   a c c o r d i n g   to  the   i n v e n t i o n  

the   c h l o r i n a t i o n   of  t he   wool  is  c a r r i e d  

out   in  a  s u c t i o n   d r u m .  



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

of  c h l o r i n a t i n g   wool   t o p s   in  a  s u c t i o n  

drum  u s i n g   an  a q u e o u s   s o l u t i o n   of  a  

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

d i f i e d   to  a  pH  of  1 ,2   to  2 , 2 ;   d e c h l o r i n a -  

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

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

p r o d u c t   in  w a t e r ;   a c i d i f y i n g   the   p r o d u c t  

w i t h   d i l u t e   a c e t i c   a c i d ;   a p p l y i n g   an  a c i d  

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

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

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

p r o d u c t ;   and  c u r i n g   t h e   r e s i n   at  a  t e m p e r a -  

t u r e   in  the   o r d e r   of  b e t w e e n   80°  and  1 2 0 ° C .  

P r e f e r a b l y   the   c h l o r i n a t i n g   a g e n t   c o m p r i s e s  

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

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



A p p l i c a n t   has  f o u n d   t h a t   w i t h   the   m e t h o d   a c -  

c o r d i n g   to  t he   i n v e n t i o n   a  l e v e l   of  c h l o r i -  

n a t i o n   ( i . e .   t he   a m o u n t   of  c h l o r i n e   e x h a u s -  

t ed   o n t o   the   w o o l )   of  up  to  5,0%  ( m / m )  

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

the   t y p e   of  wool  b e i n g   t r e a t e d .  

The  a c i d   c o l l o i d   may  be  p r e p a r e d   by  w e l l -  

known  p r o c e s s e s   f rom  c o m m e r c i a l l y   a v a i l a b l e  

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

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

r e s i s t   t r e a t m e n t   of  c o t t o n   f a b r i c s .   T h e  

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

s u c h   a s ,   f o r   e x a m p l e ,   t h o s e   of  the   p o l y -  

e t h y l e n e   t y p e ;   C r o s o f t   SW;  e t c .   w h i c h   a r e  

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

w h i c h   do  not   c a u s e   p r e c i p i t a t i o n   or  c o a g u -  



l a t i o n   of  the   r e s i n   b a t h .   The  r a t i o   o f  

a c i d   c o l l o i d   r e s i n   to   s o f t e n i n g   a g e n t   i s  

p r e f e r a b l y   in   the   o r d e r   of  a b o u t   2 : 1 .  

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

p r e f e r a b l y   c a r r i e d   out   on  a  c o n t i n u o u s  b a s i s  

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

b o w l s   s u c h   as  t h o s e   u s e d   in  c o n v e n t i o n a l  

b a c k w a s h i n g   m a c h i n e s   in  w h i c h   c a s e   t h e  

m e t h o d   e n t a i l s   t h e   f o l l o w i n g   s t e p s :  

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

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

to  the   s u c t i o n   drum  v i a   m e t e r i n g  

pumps :   t he   r a t e   of  a d d i t i o n   b e i n g  

d e t e r m i n e d   by  the   l e v e l   of  c h l o r i -  

n a t i o n   r e q u i r e d   and  the   q u a n t i t y   o f  

wool   to  be  t r e a t e d   in  a  g i v e n   t i m e ;  



( i i )   O p t i o n a l l y   p a s s i n g   the   p r o d u c t   i n t o  

a  r i n s e   bowl  and  r i n s i n g   w i t h   w a t e r ;  

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

t i o n   bowl  c o n t a i n i n g   an  a q u e o u s   s o -  

l u t i o n   of  b e t w e e n   0 ,1   and  3,0%  ( m / v )  

s o d i u m   b i s u l p h i t e   and  b e t w e e n   0 , 1  

and  3,0%  ( m / v )   s o d i u m   c a r b o n a t e   a n d /  

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

c h l o r i n e   l e f t   on  the   w o o l ;  

( i v )   P a s s i n g   the   p r o d u c t   i n t o   a  r i n s e  

bowl  and  r i n s i n g   w i t h   w a t e r   t o  

r e m o v e   any  s a l t s   and  o t h e r   p r o d u c t s  

c a r r i e d   o v e r   f rom  the   p r e c e d i n g   b o w l s ;  

(v)   P a s s i n g   the   p r o d u c t   t h r o u g h   a  b o w l  

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



( e . g .   2%  CH3 COOH)  to  a d j u s t   i t s   pH 

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

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

( v i )   P a s s i n g   t h e   p r o d u c t   t h r o u g h   a  

bowl  c o n t a i n i n g   the   a c i d   c o l l o i d  

r e s i n   and  a  s u i t a b l e   s o f t e n i n g  

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

g i v e   a  f i n a l   a d d - o n   of  r e s i n   s o l i d s  

o n t o   the   wool   v a r y i n g   b e t w e e n   0 , 5 %  

and  3,0%  r e s i n ;   a n d  

( v i i )   D r y i n g   t he   t r e a t e d   wool   and  c u r i n g  

t h e   r e s i n   at  a  t e m p e r a t u r e   w h i c h  

d e p e n d s   on  the   t r e a t m e n t   s p e e d ,   a n d  

t h e   s p e c i f i c   d r i e r   b e i n g   u s e d  

( t y p i c a l l y   a  t e m p e r a t u r e   of  b e t w e e n  

80°C  and  120°C.  when  the   s p e e d   v a r i e s  



b e t w e e n   1 m / m i n  a n d   1 5 m / m i n ) .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   i f   r e q u i r e d ,  

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

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

bowl  b a c k w a s h   s y s t e m   is  a v a i l a b l e ,   the   r i n -  

s i n g   and  a c i d i f i c a t i o n   s t e p s   may  be  c o m -  

b i n e d .  

One  e m b o d i m e n t   of  a  m e t h o d   a c c o r d i n g   to  t h e  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  means   o f  

the   f o l l o w i n g   e x a m p l e :  

E x a m p l e :  

A l c o p o l   650  ( A l l i e d   C o l l o i d s   L t d ) ,   a 

w e t t i n g   a g e n t   w h i c h   is  r e s i s t a n t  

t o w a r d s   o x i d i s i n g   a g e n t s ,   is  a d d e d   to  a  

s u c t i o n   drum  c h a r g e d   w i t h   w a t e r   so  t h a t  



t h e  c o n c e n t r a t i o n   of  t he   s o l u t i o n   in  t h e .  

drum  w i t h   r e s  p e c t  t o  t h e  A l c o p o l   is   0 , 1 %  

( m / v ) .  

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

t h e n   pumped  i n t o   t h e   bowl  of  t h e  d r u m   u n t i l  

t h e  a c t i v e   c h l o r i n e   c o n t e n t   of  the   s o l u t i o n  

is  0 , 3   g / l   and  t he   pH  1 , 5 .  

T w e l v e   wool   t o p s   a r e   t h e n   c o n t i n u o u s l y  

p a s s e d   t h r o u g h   t he   bowl  of  t he   s u c t i o n   d r u m  

at  a  s p e e d   of   3  m e t r e / m i n u t e   and  s o d i u m  

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

t he   drum  at  a  r a t e   w h i c h   e f f e c t i v e l y   g i v e s  

3%  a c t i v e   c h l o r i n e  o n   t h e   mass   of  t he   w o o l  

b e i n g   t r e a t e d   and  at  t he   same  t i m e   s u l p h u r i c  

a c i d   is  pumped  i n t o   t he   bowl  of  t h e   drum  t o  

m a i n t a i n   t h e   pH  of  the   s o l u t i o n   at  a p p r o x i -  



m a t e l y   1 , 5 .   The  wool   is  t h e n   p a s s e d   t h r o u g h  

s q u e e z e   r o l l e r s   to  r e m o v e   the   e x c e s s   l i q u o r ,  

o p t i o n a l l y   r i n s e d   in  w a t e r ,   and  t h e n   e n t e r s  

the   d e c h l o r i n a t i o n   bowl  w h e r e   i t   is  i m m e r -  

sed  in  t he   ( 0 , 1   to  3,0%  ( m / v ) )   s o d i u m   b i s u l -  

p h i t e /   ( 0 , 1   to  3,0%  ( m / v ) )   s o d i u m   c a r b o n a t e  

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

t he   wool   p a s s e s   t h r o u g h   s q u e e z e   r o l l e r s   a n d  

i n t o   the   r i n s e   bowl  w h e r e   i t   is  r i n s e d ,  

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

e n t e r s   the   a c i d   bowl  c o n t a i n i n g   2%  ( v / v )  

a c e t i c   a c i d .   The  wool   t h e n   p a s s e s   t h r o u g h  

a  f u r t h e r   s e t   of  s q u e e z e   r o l l e r s   i n t o   t h e  

r e s i n   bowl  c o n t a i n i n g  a n   a q u e o u s   s o l u t i o n  

of  2,0%  ( m / v )   a c i d   c o l l o i d   p r e p a r e d   f r o m  

C a s s u r i t   HML  ( H o e c h s t   L t d )   and  1,0%  ( m / v )  

P o l y t h e m   N-40  ( T e x t i l e   C h e m i c a l s   L t d )   a s  

s o f t e n i n g   a g e n t .   The  wool   t h e n   p a s s e s  



t h r o u g h   s q u e e z e   r o l l e r s   w h e r e a f t e r   i t   i s  

d r i e d   and  the   r e s i n   c u r e d   at  1 1 8 ° C .   A f t e r  

c o n d i t i o n i n g ,   t h e   t o p s   can  be  p r o c e s s e d  

f u r t h e r   i n t o   y a r n .  

In  t a b l e   I  some  t y p i c a l   r e s u l t s   o b t a i n e d  _  

w i t h   the   s h r i n k r e s i s t   t r e a t m e n t   of  t h e  

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

o b t a i n e d   w i t h   t he   c o n v e n t i o n a l   SAWTRI  p r o -  

c e s s .  

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

m e n t   p o s s i b l e   w i t h   t he   m e t h o d   of  the   p r e s e n t  

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

o b t a i n e d  w i t h   t he   c o n v e n t i o n a l   SAWTRI 

p r o c e s s .  

As  can  be  n o t e d ,   in  t he   c a s e   of  wool  Lot  HT 

i t   was  n e c e s s a r y   to  i n c r e a s e   t he   a c t i v e  



c h l o r i n e   c o n c e n t r a t i o n   to  at  l e a s t   3 , 5 %  

b e f o r e   the   t r e a t e d   p r o d u c t   was  a b l e   to  p a s s  

the   IWS  TM  185  t e s t .   T h i s   c o n c e n t r a t i o n  

is  s i g n i f i c a n t l y   h i g h e r   t h a n   the   l e v e l s  

n o r m a l l y   r e q u i r e d   f o r   a  wool  of  t h i s  

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

c a r r i e d   out   on  t h i s   p a r t i c u l a r   w o o l ,  

v a r y i n g   the   l e v e l   of  c h l o r i n a t i o n   as  w e l l  

as  t he   r e s i n   a d d o n   l e v e l .   The  r e s u l t s ,  

g i v e n   in  T a b l e   I I ,   show  t h a t   f o r   t h i s  

p a r t i c u l a r   wool  the   e f f e c t   of  c h l o r i n e  

c o n c e n t r a t i o n   was  much  more  p r o n o u n c e d   t h a n  

t h a t   of  r e s i n   c o n c e n t r a t i o n .   I t   is  a l s o  

c l e a r   t h a t   at  l e a s t   3 ,5%  c h l o r i n e   and  1 , 2 %  

r e s i n   were   r e q u i r e d  f o r  a n   a c c e p t a b l e  

d e g r e e   of  s h r i n k r e s i s t a n c e .   T h i s   is  a  

v e r y   h i g h   l e v e l   of  t r e a t m e n t   and  i t   w a s  



t h o u g h t   t h a t   i t   c o u l d   have   had  an  a d v e r s e  

e f f e c t   on  t he   s t r e n g t h   of  the   w o o l .  

B u n d l e   b r e a k i n g   s t r e n g t h   t e s t s   w e r e  

t h e r e f o r e   c a r r i e d   ou t   on  some  of  t h e  

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

p r a c t i c a l l y   no  d i f f e r e n c e   b e t w e e n   the  u n -  

t r e a t e d   and  s h r i n k r e s i s t   t r e a t e d   w o o l s  

( T a b l e   I I I ) .   In  some  f u r t h e r   s t u d i e s   t h e  

wool   s a m p l e s   were   dyed  and  the   mass   l o s s  

a f t e r   d y e i n g   was  d e t e r m i n e d .   The  r e s u l t s ,  

g i v e n   in  T a b l e   IV,  show  an  i n c r e a s e   in   m a s s  

l o s s   when  the   l e v e l   of  c h l o r i n a t i o n   was  i n -  

c r e a s e d .   The  r e s u l t s   a l s o   show  t h a t   t h e  

r e s i n   o f f e r e d   some  p r o t e c t i o n  t o   the   f i b r e  

d u r i n g   d y e i n g ,   and  t h a t   t he   mass   l o s s   d e -  

c r e a s e d   when  the   r e s i n   a d d - o n   l e v e l   w a s  

i n c r e a s e d .  



As  w i l l   be  n o t e d   f r o m   T a b l e   V,  i t   was  f o u n d  

t h a t   the   f o r m a l d e h y d e   r e l e a s e   of  wool  t r e a -  

t ed   w i t h   the   m e t h o d   a c c o r d i n g   to  t he   i n v e n -  

t i o n   was  w e l l   w i t h i n   t he   i n t e r n a t i o n a l l y   a c -  

c e p t a b l e   l i m i t s   and  t h a t   t he   r e l e a s e d  

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

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

the   t r e a t e d   wool   r e d u c e d   the   l e v e l   to  b e l o w  

1 0 0  µ g / g   of  wool  in  e a c h   i n s t a n c e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   the   s c o p e   o f  

the   i n v e n t i o n  a l s o   e x t e n d s   to  wool  w h i c h  

has  been   s h r i n k r e s i s t   t r e a t e d   by  the   m e t h o d  

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

y a r n s ,   a n d / o r   r o v i n g s   a n d / o r   f a b r i c s   i n -  

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



I t   w i l l  b e   a p p r e c i a t e d   f u r t h e r   t h a t   t h e r e  

a r e   many  v a r i a t i o n s   in  d e t a i l   p o s s i b l e   w i t h  

a  m e t h o d   f o r   t he   s h r i n k r e s i s t   t r e a t m e n t   o f  

wool   a c c o r d i n g   to  t he   i n v e n t i o n ,   and  t h e  

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

s c o p e   of  t he   a p p e n d e d   c l a i m s .  













1.  A  m e t h o d   f o r   the   s h r i n k r e s i s t  

t r e a t m e n t   of  wool   i n c l u d i n g   t h e  

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

w i t h   an  a c i d i f i e d   h y p o c h l o r i t e ;  

d e c h l o r i n a t i n g   the   p r o d u c t ;  

a c i d i f y i n g   the   p r o d u c t ;   a n d  

a p p l y i n g   an  a c i d   c o l l o i d   s o l u t i o n  

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

r e s i n   to  t he   p r o d u c t .  

2.  The  m e t h o d   of  c l a i m   1  w h e r e i n  

the   d e c h l o r i n a t e d   p r o d u c t   is  r i n s e d  

b e f o r e   i t   is  a c i d i f i e d .  



3.  The  m e t h o d   of  c l a i m   1  w h e r e i n   t h e  

a c i d i f i c a t i o n   s t e p   is  c o m b i n e d   w i t h  

a  r i n s i n g   s t e p .  

4.  The  m e t h o d   of  a n y  o n e   of  c l a i m s   1  t o  

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

r i n s e d   b e f o r e   the  d e c h l o r i n a t i o n  

s t e p .  

5.  The  m e t h o d   of  a n y  o n e   of  the   p r e c e -  

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

c o n v e n t i o n a l   SAWTRI  p r o c e s s   in  t h a t  

the  c h l o r i n a t i n g   a g e n t ,   i . e .   DCCA 

and  a c e t i c   a c i d ,   is  r e p l a c e d   by  

a c i d i f i e d   h y p o c h l o r i t e .  

6.  The  m e t h o d   of  a n y o n e   of  the  p r e c e -  

d i n g   c l a i m s   w h e r e i n   the   c h l o r i n a -  

t i o n   of  the  wool  is  c a r r i e d   out   i n  



a  m a n n e r   to  g i v e   an  a c t i v e   c h l o r i n e  

t r e a t m e n t   l e v e l   in  e x c e s s   of  2 , 0 %  

(m/m)  of  w o o l .  

7.  The  m e t h o d   of  a n y  o n e   of  the  p r e c e -  

d i n g   c l a i m s   w h e r e i n   the   c h l o r i n a t i o n  

of  the  wool   is  c a r r i e d   ou t   in  a - s u c -  

t i o n   d r u m .  

8.  A  m e t h o d   f o r   t he   s h r i n k r e s i s t  

t r e a t m e n t  o f   wool  i n c l u d i n g   t h e  

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

a  s u c t i o n   drum  u s i n g   an  a q u e o u s  

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

w h i c h   has  been   a c i d i f i e d   to  a  pH  o f  

1,2  to  2 , 2 ;   d e c h l o r i n a t i o n   of  t h e  

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

s o d i u m   c a r b o n a t e   a n d / o r  b i c a r b o n a t e  



s o l u t i o n ;   a c i d i f y i n g   the   p r o d u c t  

w i t h   d i l u t e   a c e t i c   a c i d ;   a p p l y i n g  

an  a c i d   c o l l o i d   s o l u t i o n   of  a 

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

c o n t a i n i n g   a  s u i t a b l e   s o f t e n i n g  

a g e n t   to  the   p r o d u c t ;   d r y i n g   t h e  

p r o d u c t ;   and  c u r i n g   the   r e s i n   at  a 

t e m p e r a t u r e   in  the   o r d e r   of  8 0 u C  

to  1 2 0 ° C .  

9.  The  m e t h o d   of  c l a i m   8  w h e r e i n   t h e  

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

f o r e   i t   is  a c i d i f i e d .  

10.  The  m e t h o d   of  c l a i m   8  w h e r e i n   t h e  

a c i d i f i c a t i o n   s t e p   is  c o m b i n e d   w i t h  

a  r i n s i n g   s t e p .  

11.  The  m e t h o d   of  a n y o n e   of  c l a i m s   8 - 1 0  

w h e r e i n   the  c h l o r i n a t e d   wool  is  r i n -  



sed  w i t h   w a t e r   p r i o r   to  t he   d e c h l o -  

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

12.  The  m e t h o d   of  a n y  o n e   of  the   p r e c e -  

d i n g   c l a i m s   w h e r e   the   c h l o r i n a t i n g  

a g e n t   is  a  s o l u t i o n   of  s o d i u m  

h y p o c h l o r i t e   w h i c h   has  been   a c i d i -  

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

13.  The  m e t h o d   of  a n y  o n e   of  the   p r e c e -  

d i n g   c l a i m s   w h e r e i n   the   a c i d   c o l l o i d  

c o m p r i s e s   an  a q u e o u s   s o l u t i o n   of  b e -  

t w e e n  0 , 5   and  2,0%  ( m / v )   of  a  s u i t -  

a b l e   r e s i n   s u c h   as  C a s s u r i t   HML  o r  

C a s s u r i t   MLP  or  A e r o t e x   M3 

t o g e t h e r   w i t h   b e t w e e n   0 , 2 5   a n d  

1%  ( m / v )   of  a  s u i t a b l e   s o f t e n i n g  

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

N40,  C r o s o f t   SW  e t c . .  



14.  A  m e t h o d   f o r   the   s h r i n k r e s i s t   t r e a t -  

ment   of  wool  on  a  c o n t i n u o u s   b a s i s  

e m p l o y i n g   a  s u c t i o n   drum  a n d  a  

s e r i e s   of  c o n v e n t i o n a l   b a c k   w a s h i n g  

bowl s   a n d / o r  s u c t i o n   drums  i n c l u -  

d i n g   the  s t e p s   o f :  

( i )   S u p p l y i n g   s o d i u m   h y p o c h l o -  

r i t e   and  s u l p h u r i c   a c i d  

f rom  s t o r a g e   t a n k s   to  t h e  

s u c t i o n   drum  v i a   m e t e r i n g  

pumps;   the  r a t e   of  a d d i t i o n  

b e i n g   d e t e r m i n e d   by  t h e  

l e v e l   of  c h l o r i n a t i o n   r e -  

q u i r e d   and  the   q u a n t i t y   o f  

wool  to  be  t r e a t e d   in  a 

g i v e n   t i m e ;  

( i i )   O p t i o n a l l y   r i n s i n g   t h e  

p r o d u c t   w i t h   w a t e r ;  



( i i i )   P a s s i n g   the   p r o d u c t   to  a  

d e c h l o r i n a t i o n   bowl  c o n -  

t a i n i n g   an  a q u e o u s   s o l u -  

t i o n   of  b e t w e e n   0 ,1   and  3 , 0 %  

( m / v )   s o d i u m   b i s u l p h i t e  

and  b e t w e e n   0 ,1   and  3 , 0 %  

( m / v )   s o d i u m   b i c a r b o n a t e  

a n d / o r   c a r b o n a t e   to  r e m o v e  

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

on  the   w o o l ;  

( i v )   P a s s i n g   t h e  p r o d u c t   i n t o   a 

r i n s e   bowl  and  r i n s i n g   i t  

w i t h   w a t e r   to  r emove   a n y  

s a l t s   and  o t h e r   p r o d u c t s  

c a r r i e d   o v e r   f rom  t h e  

p r e c e d i n g   b o w l s ;  

(v)   P a s s i n g   the   p r o d u c t   t h r o u g h  



a  bowl  c o n t a i n i n g   a  d i l u t e  

a c i d   s o l u t i o n   ( e . g .   2%  C H 3 -  

COOH)  to  a d j u s t   i t s   pH  to  a 

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

p r e c i p i t a t i o n   of  the   a c i d  

c o l l o i d   r e s i n ;  

( v i )   P a s s i n g   the   p r o d u c t   t h r o u g h  

a  bowl  c o n t a i n i n g   t h e  

a c i d   c o l l o i d   r e s i n   and  a  

s u i t a b l e   s o f t e n i n g  

a g e n t   in  c o n c e n t r a t i o n s  

w h i c h   wou ld   g i v e   a  f i n a l  

a d d - o n   of  r e s i n   s o l i d s   o n t o  

the   wool  v a r y i n g   b e t w e e n  

0,5%  and  3,0%  r e s i n ;   a n d  



( v i i )   D r y i n g   the   t r e a t e d   w o o l  

and  c u r i n g   the   r e s i n   a t  

a  t e m p e r a t u r e   w h i c h   d e p e n d s  

on  the   t r e a t m e n t   s p e e d ,   a n d  

the   s p e c i f i c   d r i e r   b e i n g  

u s e d   ( t y p i c a l l y   a  t e m p e r a -  

t u r e   in  the   o r d e r   of  80 °C 

to  120°C  when  the   s p e e d  

v a r i e s   b e t w e e n   I m / m i n   a n d  

1 5 m / m i n ) ;  

15.  A  m e t h o d   of  s h r i n k r e s i s t   t r e a t i n g  

wool  s u b s t a n t i a l l y   as  h e r e i n   d e s -  

c r i b e d   w i t h   r e f e r e n c e   to  t he   e x a m -  

p l e .  

16.  The  p r o d u c t   of  the   m e t h o d   of  a n y  

one  of  the   p r e c e d i n g   c l a i m s .  

17.  Yarns   a n d / o r   r o v i n g   a n d / o r   f a b r i c s  

c o n t a i n i n g   the   p r o d u c t   of  c l a i m   1 6 .  
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