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@  Textile  finishing. 

A  method  finishing  keratinous  textile  articles,  for  ex- 
ample  wool  fabrics,  which  comprises  treating  the  articles 
with  an  anti-felt  polymer  for  example  isocyanate  functional 
or  bunte  salt  functional  polymers,  and  a  polymer  of  chlor- 
inated  ethylenically  unsaturated  monomer,  for  example 
polyvinyl  chloride,  polyvinylidene  chloride,  polypropylene, 
and  dichlorobutadiene.  Thereafter,  the  articles  are  treated 
with  an  anionic  titanium  or  zirconium  complex  at  low  pH. 
Textiles  so  treated  exhibit  both  shrink-resistant  and  flame- 
retardant  properties. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  m e t h o d   of   f i n i s h i n g  

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

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

s h r i n k a g e   and  f l a m e - r e t a r d a n t .  

K e r a t i n o u s   f i b r e s ,   e . g .   w o o l ,   a r e   n a t u r a l l y  

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

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

c e r t a i n   c o n s t r u c t i o n s   of   w o o l   f a b r i c s ,   or   f a b r i c s  

f o r   c e r t a i n   end   u s e s ,   e . g .   in  a e r o p l a n e s ,   a n d  

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

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

t r e a t m e n t .   The  t i t a n i u m   and  z i r c o n i u m   f l a m e  

r e t a r d a n c y   t r e a t m e n t s   d e s c r i b e d   in  o u r   U.K.  P a t e n t  

Nos .   1 , 3 7 2 , 6 9 4   and   1 , 3 7 9 , 7 5 2   h a v e   p r o v e d   e m i n e n t l y  

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

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

l e g i s l a t i v e   b o d i e s .  

The  a b o v e   t r e a t m e n t s   a r e  f a s t   t o   m a c h i n e  

w a s h i n g   b u t ,   as  i s   w e l l - k n o w n ,  w o o l   t e x t i l e s   t e n d ,  

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

a  m a c h i n e   and  h e n c e   s h r i n k .   Many  m e t h o d s   f o r  

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



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

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

d i f f i c u l t i e s   a t   low  pH  v a l u e s ,   o r   t h e   s h r i n k -  

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

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

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

t r e a t m e n t .   C e r t a i n   s h r i n k - r e s i s t   p r o c e s s e s  

i n v o l v i n g   c h l o r i n a t i o n   a r e   n o t   i n c o m p a t i b l e  

w i t h   t h e   a b o v e   t r e a t m e n t s ,   n o r   do  t h e y   a d d  

s i g n i f i c a n t l y   t o   t h e   f u e l   v a l u e   o f   t h e   t e x t i l e b u t  

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

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

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

an  e x t r a   p r o c e s s i n g   s t e p   i n v o l v i n g   n o x i o u s   c h e m i c a l 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   t h e r e   i s  

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

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

w i t h   an  a n t i - f e l t   p o l y m e r   and   a  p o l y m e r   o f   a  

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

a n i o n i c   t i t a n i u m   or   z i r c o n i u m   c o m p l e x   a t   low  p H .  

The  p r o c e s s   i s   g e n e r a l l y   a p p l i c a b l e   t o   w a t e r -  

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

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

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

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

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

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

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

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

p o l y m e r s   o f   o u r   B r i t i s h   P a t e n t   N O .  1 , 5 4 7 , 9 5 8 ,  a n d  

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

as  a  p o l y a m i d e e p h i c h l o r h y d r i n   p o l y m e r ,   o r  

a z e t i d i n i u m   p o l y m e r s ,   may  a l s o   be  u s e d  p r o v i d e d   t h e y  

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



u s e d ,   i f   a  c a t i o n i c   e m u l s i o n   i s   e m p l o y e d .   When 

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

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

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

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

U.K.  P a t e n t   No.  1 , 4 1 9 , 3 0 6 .   T h e s e   may  c o n v e n i e n t l y  
be  p r e p a r e d   f r o m   p o l y m e r i c   d i -   o r   p o l y - i s o c y a n a t e s  

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

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

p o l y o x y a l k y l e n e ,   e . g .   p o l y p r o p y l e n e   o x i d e ,  

b a c k b o n e s   and   t h r e e   c a r b o m o y l   s u l p h o n a t e   g r o u p s .  

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

s t r u c t u r e :  

w h e r e i n   n  i s   a b o u t   13.  Such  a  c o m p o u n d   i s   a v a i l a b l e  

c o m m e r c i a l l y   u n d e r   t h e   name  " S y n t h a p r e t t   BAP"  ( B a y e r ) .  

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

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

g r o u p s   p e r   m o l e c u l e .   The  c h a i n   may  a d v a n t a g e o u s l y  

be  a  p o l y o x y a l k y l e n e ,   e . g .   p o l y o x y p r o p y l e n e ,   c h a i n .  

P a r t i c u l a r l y   p r e f e r r e d   m a t e r i a l s   of  t h i s   t y p e   h a v e  

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



w h e r e   n  i s   a b o u t   1 3 .  

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

o u r   B r i t i s h   P a t e n t   No.  1 , 4 2 3 , 3 4 2 .   A  s u i t a b l e  

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

" L e n k r o l a n   SHR3".   I t   ha s   b e e n   f o u n d   t h a t   t h i s  

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

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

" N e o p r e n e "   p o l y m e r   m e n t i o n e d   h e r e i n a f t e r .  

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

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

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

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

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

c h l o r i n a t e d   p o l y m e r s   in   g e n e r a l   do  n o t   add   t o   t h e  

f u e l   v a l u e   o f   t h e   t e x t i l e   and   may  e v e n   i m p a r t   a  

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

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

can   be  o b t a i n e d .   The  s u r p r i s i n g   p r o p e r t i e s   o f   t h e s e  

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

s h r i n k - r e s i s t   q u a l i t i e s   of   o t h e r   p o l y m e r s ,  

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

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

o f   t h e   t i t a n i u m   and   z i r c o n i u m   c o m p l e x e s .  

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

i n c l u d e   in   g e n e r a l ,   p o l y v i n y l   c h l o r i d e ,   p o l y v i n y l i d e n e  

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



In   g e n e r a l   t h e   h i g h e r   t h e   c h l o r i n e   c o n t e n t   o f   t h e  

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

b u t   t h i s   c r i t e r i o n   i s   a f f e c t e d   by  o t h e r   f a c t o r s .  

M o s t   o f   t h e s e   p o l y m e r s   a r e   t o o   h a r d   a l o n e   a n d  

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

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

The  l a t t e r   add   t o   t h e   f u e l   v a l u e o Γ   t h e   c o p o l y m e r  

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

In   g e n e r a l   m o s t   c o m m e r c i a l l y   a v a i l a b l e   p o l y v i n y l -  

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

We  h a v e   f o u n d   t h a t   f o r   a u g m e n t i n g   t h e   s h r i n k - r e s i s t  

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

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

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

a r e   P o l i d e n e   3 3 - 0 4 1   (a  p o l y v i n y l i d e n e   c h l o r i d e  

c o p o l y m e r  -   S c o t t   B a d e r   Co.  L t d . )   and   N e o p r e n e   4 0 0  

(a  c o p o l y m e r   of   p o l y c h l o r o p r e n e   a n d   2 , 3 - d i c h l o r o - 1 , 3 -  

b u t a d i e n e  -   Du  P o n t ) ,   e s p e c i a l l y   t h e   l a t t e r .  

The  t r e a t m e n t   w i t h   t i t a n i u m   o r   z i r c o n i u m   m a y  

be  c a r r i e d   as  d e s c r i b e d   i n   o u r   a b o v e   U.K.   P a t e n t s .  

In   b r i e f   t h e   m e t a l s   a r e   a p p l i e d ,   p r e f e r a b l y   b y  

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

c i t r a t o ,   o r   t a r t r a t o   i o n s   a t   a  PH  in   t h e   r a n g e   1  t o   4 .  

The  t i t a n i u m   t r e a t m e n t   i s   m o r e   e f f e c t i v e ,   w e i g h t  

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

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

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

i s   i m m a t e r i a l .  

The  q u a n t i t i e s   o f   a g e n t s   may  v a r y   w i t h i n  

w i d e   l i m i t s   s u b j e c t   t o   t h e   d e s i r e d   d e g r e e   o f   s h r i n k -  

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

f a c t o r s   as  t h e   s u b s t r a t e ,   c o r e a c t a n t s ,   and   so  o n .  

Thus   in   g e n e r a l   t h e   a n t i - f e l t   p r e p o l y m e r   may  b e  

a p p l i e d   in   t h e   r a n g e   0 . 1   t o   10%  oww,  p r e f e r a b l y  



0 . 2   t o   2%,  t h e   l o w e s t   a m o u n t   c o m p a t i b l e   w i t h  

a d e q u a t e   s h r i n k - r e s i s t a n c e   b e i n g   c h o s e n .   T h e  

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

1%  t o   10%  w i t h   1.  t o . 4 %   b e i n g   p r e f e r r e d .   T h e  

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

i n   t h e   r a n g e s   o f   0.5%  t o   2 . 5 %  o r   1%  t o   5% 

r e s p e c t i v e l y   ( c a l c u l a t e d   as  o x i d e )   a g a i n   d e p e n d i n g  

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

r e q u i r e d .  

The  k e r a t i n o u s   f i b r e s   may  be  f o r   e x a m p l e  

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

w o o l ,   a n d   t h e   t e x t i l e   a r t i c l e   may  be  i n   t h e   f o r m  

o f   l o o s e   s t o c k ,   s l i v e r s ,   s l u b b i n g s ,   r o v i n g s ,  

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

p r e f e r a b l y   f a b r i c s .  

The   s h r i n k - r e s i s t   t r e a t m e n t   may  be   c a r r i e d  

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

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

f l a m e   r e t a r d a n c y   t r e a t m e n t   i s   p r e f e r a b l y   c a r r i e d  

o u t   by  e x h a u s t i o n   f r o m   l o n g   l i q u o r .  

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

w e r e   as   f o l l o w s : -  

F e l t i n g   S h r i n k a g e  

T h i s   was   d e t e r m i n e d   a f t e r   1  h o u r   a n d   3  h o u r s  

i n   an  I n t e r n a t i o n a l   C u b e x   W a s h i n g   M a c h i n e ,   u s i n g  

a  p h o s p h a t e   b u f f e r   a t   PH7  a n d   40°C  w i t h   l i q u o r   r a t i o  

1 5 : 1 ,   a n d   t o t a l   l o a d   1  kg  made   up  w i t h   p o l y e s t e r  

m a k e w e i g h t s .   T h e  r e s u l t s   a r e   e x p r e s s e d   as  p e r c e n t a g e  

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

F l a m e - R e s i s t a n c e   T e s t  

T h i s   was  e v a l u a t e d   a c c o r d i n g   t o   F e d e r a l  

A v i a t i o n   R e g u l a t i o n s   2 5 . 8 5 3 b ,   a  v e r t i c a l   f l a m e  

t e s t   w i t h   a  12  s e c o n d   i g n i t i o n   t i m e .   To  m e e t   t h i s  



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

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

t h a n   8  i n c h e s ,   t e s t e d   in   b o t h   t h e   w a r p   and   w e f t  

d i r e c t i o n s .   Wash  f a s t n e s s   o f   t h e   f l a m e   r e t a r d a n c y  

e f f e c t   i s   d e t e r m i n e d   a f t e r   10  and   20  w a s h e s   in   a  

K e n m o r e   M o d e l   2 1 9 0 0   w a s h i n g   m a c h i n e   a t   4 0 ° C ,   l i q u o r  

r a t i o   1 : 3 6 ,   l o a d   1 . 8   kg  u s i n g   90g  " B o l d "   w a s h i n g  

p o w e r   p e r   65  l i t r e s .  

E x a m p l e s   1  t o   10  

L a n k r o l a n   SHR3  and   N e o p r e n e   400  w e r e   p a d d e d  

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

a n d   t h e n   c u r e d   a t   150°C   f o r   5  m i n u t e s .   Z i r c o n i u m  

f l a m e   r e t a r d a n t   t r e a t m e n t   was  a p p l i e d   by  i m m e r s i n g  

t h e   f a b r i c   a t   1 : 2 0   l i q u o r   r a t i o   i n ' a   b a t h   c o n t a i n i n g  

10%  oww  HC1  (37%)  4%  oww  c i t r i c   a c i d   and   6%  oww 

K 2 T i F 6   f o r   30  m i n u t e s   a t   6 0 ° C ,   l i q u o r   r a t i o  

1 : 3 0 ,   by  r i n s i n g   a n d   d r y i n g .  

The  a r e a   f e l t i n g   s h r i n k a g e   o f   t h e   f a b r i c  

a f t e r   3  h o u r s   t e s t ;   and   t h e   FAR  2 5 . 8 5 3 B   t e s t  

r e s u l t s   a r e   g i v e n   in   T a b l e   1  b e l o w   f o r   a  v a r i e t y  

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





The  L a n k r o l a n   SHR3  t r e a t m e n t   is  not   c o m p a t i b l e  
wi th   the  t i t a n i u m   f l a m e - r e t a r d a n t   t r e a t m e n t s  
(Examples  Nos.  1  -   3).  The  a d d i t i o n   of  N e o p r e n e  
400  to  the  L a n k r o l a n   SHR3  not  only  makes  the  s h r i n k -  
r e s i s t   t r e a t m e n t   c o m p a t i b l e   with  the  flame  r e t a r d a n t  
t r e a t m e n t   but   i t   a l so   a l lows   the  lower  c o n c e n t r a t i o n  
of  L a n d r o l a n   SHR3  to  be  used  to  a c h i e v e   a d e q u a t e  
s h r i n k - r e s i s t a n c e   (Examples  Nos.  4  -   10).  I n  
o t h e r   words  the  i n c o r p o r a t i o n   of  Neoprene  400 

i m p a r t s   f l a m e - r e s i s t a n c e   to  L a n k r o l a n   SHR3  and  i t  
a l s o   a c t s   as  a  s h r i n k - r e s i s t   a g e n t .  

Example  11 

S y n t h a p p r e t   BAP(0.4%  oww)  NaHC03(1%  oww)  and  N e o p r e n e  
400  (3%)  were  padded  onto  a  wool  se rge   f a b r i c .   T h e  
f a b r i c   was  d r i e d   and  then  cured   at  140°C  fo r   5  m i n u t e s .  
Z i r con ium  f lame  r e t a r d a n t   t r e a t m e n t   was  a p p l i e d   by  i m m e r s i n g  
the  f a b r i c   at  1:20  l i q u o r   r a t i o   in  a  ba th   c o n t a i n i n g   10% 

oww  HCl  (37%),  4%  oww  c i t r i c   a c i d  a n d   8%  oww  K 2 Z r F 6  f o r  
30  m i n u t e s   at   70°C,  f o l l o w e d .   by  r i n s i n g   and  d r y i n g .  

The  a rea   f e l t i n g   s h r i n k a g e   of  the  f a b r i c   was  z e r o  
a f t e r   1  hour   and 2%  a f t e r   3  hours   t e s t ;   and  the   f a b r i c  

p a s s e d   the  FAR  25 .853b  t e s t   in  both   the   warp  and  w e f t  

d i r e c t i o n s .   I t   was  a l so   o b s e r v e d   t h a t   the  smooth  d r y i n g  

p r o p e r t i e s   of  the   f a b r i c   g iven   t h i s   t r e a t m e n t   w e r e  
e x c e p t i o n a l l y   good,  and  t h a t   t h e  s p r a y   r a t i n g ,   a c c o r d i n g  
to  B.S.  3 7 0 2 ,  w a s   unchanged   by  the  t r e a t m e n t .   A  s i m i l a r  
f a b r i c   g iven   a  c h l o r i n a t i o n   t r e a t m e n t   showed  a  m a r k e d  

d e t e r i o r a t i o n   in  sp ray   r a t i n g .  
Examples 12  t o / 9  

In  t h e s e   examples   the  S y n t h a p p r e t   and  P o l i d e n e   w e r e  
a p p l i e d   to  v a r i o u s   f a b r i c s   by  a  p a d - d r y - c u r e   r o u t e   a n d  

the  " Z i r p r o "   z i r c o n i u m   flame  r e t a r d a n t   t r e a t m e n t   w a s  

a p p l i e d   as  in  Example  11.  The  r e s u l t s   are  given  i n  

the  Table  2  b e l o w .  





E x a m p l e   2 0  

An  a l l - w o o l   g a b e r d i n e   f a b r i c ,   270  g / m 2 ,  

was  t r e a t e d   w i t h   1.25%  S y n t h a p p r e t   BAP,  1 . 2 5 %  

N e o p r e n e   400  and  1%  NaHCO3  by  t h e   p a d - d r y - c u r e  

t e c h n i q u e ,   c u r i n g   b e i n g   a c h i e v e d   by  h e a t i n g   t o  

150°C  f o r   5  m i n u t e s .   T h e r e a f t e r ,   in  a  s e p a r a t e  

b a t h ,   t h e   f a b r i c   was  g i v e n   a  Z i r p r o   t r e a t m e n t  

w i t h   10%  Hcl   ( 3 7 % ) ,  4 %   c i t r i c   a c i d ,   and  6%  K 2  T i   F 6  
f o r   30  m i n u t e s   a t   70°C  a t   a  f a b r i c - t o - l i q u o r  

r a t i o   of   1 : 2 5 .  

The  r e s u l t s   a r e   g i v e n   in   T a b l e   3  b e l o w .  

E x a m p l e   2 1  

E x a m p l e   20  was  r e p e a t e d   w i t h   t h e   i n c l u s i o n   o f  

3%  FC214  (a  f l u o r o c a r b o n   s u p p l i e d   by  t h e   3M  C o m p a n y )  

in  t h e   Z i r p r o   t r e a t m e n t .  

As  can   be  s e e n   f rom  T a b l e   3  b e l o w ,   t h i s   r e s u l t e d  

in  a  f a b r i c   w h i c h   was  s h r i n k - r e s i s t a n t ,   f l a m e  

r e t a r d a n t ,   and  o i l - a n d   w a t e r - r e p e l l a n t ,   t h e   f i r s t  

t h r e e   p r o p e r t i e s   b e i n g   f a s t   to   s e v e r e   w a s h i n g   a t   6 0 ° C  

and  t h e   l a s t   f a s t   t o   a t   l e a s t   20  w a s h e s   a t   4 0 ° C .  





T h u s   i t   c a n   be  s e e n   t h a t   t h e   p r o c e s s   o f   t h e  

i n v e n t i o n   e n a b l e s   a  s h r i n k - r e s i s t a n t   and   f l a m e   r e t a r d a n t  

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

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

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



1.  A  m e t h o d   f i n i s h i n g   k e r a t i n o u s   t e x t i l e  

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

w i t h   an  a n t i - f e l t   p o l y m e r   and   a  p o l y m e r   of   a  

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

a n i o n i c   t i t a n i u m   or   z i r c o n i u m   c o m p l e x   a t   low  p H .  

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  in   w h i c h  

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

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

3.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   2  in   w h i c h  

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

4.  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 h e   p o l y m e r   has   t h e   f o l l o w i n g   s t r u c t u r e :  

OR 

W h e r e i n   N  i s   a b o u t   1 3 .  



5.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of   c l a i m s  

1  t o   4  in  w h i c h   t h e   c h l o r i n a t e d   p o l y m e r   i s  

p o l y v i n y l c h l o r i d e ,   p o l y v i n y l i d e n e   c h l o r i d e ,  

p o l y c h l o r o p r e n e ,   or   d i c h l o r o b u t a d i e n e .  

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

p o l y c h l o r o p r e n e   and  2 , 3 - d i c h l o r o - 1 , 3 - b u t a d i e n e .  

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

1  t o   6  in  w h i c h   t h e   t i t a n i u m   or   z i r c o n i u m   i s  

a p p l i e d   by  e x h a u s t i o n   as  an  a n i o n i c   c o m p l e x   w i t h  

f l o u r i d e ,   c i t r a t o ,   or   t a r t r a t o   i o n s   a t   a  pH  i n  

t h e   r a n g e   of   1  t o   4 .  

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

1  t o   7  in  w h i c h   t h e   a n t i - f e l t   p o l y m e r   i s  p r e s e n t  

on  t h e   a r t i c l e s   in  t h e   r a n g e   0 .2   t o   2%,  t h e  

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

t h e   r a n g e   1  to   4%  and  t h e   t i t a n i u m   or   z i r c o n i u m  

i s   p r e s e n t   in  t h e   r a n g e   0 .5   t o   2.5%  or   1%  t o   5% 

r e s p e c t i v e l y   ( c a l c u l a t e d   as  o x i d e ) .  

9.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   o f   c l a i m s  

1  t o   8  in  w h i c h   t h e   k e r a t i n o u s   f i b r e s   a r e   w o o l  

f i b r e s .  

10.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of   c l a i m s  

1  t o   9  in  w h i c h   t h e   t e x t i l e   a r t i c l e   i s   a  f a b r i c .  

11.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   o f   c l a i m s  

1  t o   10  in  w h i c h   t h e   p o l y m e r s   a r e   a p p l i e d   b y  

e x h a u s t i o n ,   d i p p i n g ,   s p r a y i n g   or   p a d d i n g .  
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