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T I T L E  

S o l v e n t - B a s e d   F a b r i c   P r o t e c t o r  

5  BACKGROUND  OF  THE  INVENTION 

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  f  l u o r o p o l y m e r  

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

t e x t i l e s   by  s o l v e n t   a p p l i c a t i o n .  

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

10  f  l u o r o p o l y m e r   c o m p o s i t i o n s   h a v i n g   u t i l i t y   as  t e x t i l e  

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

p e n d e n t   p e r f   l u o r o a l k y l   g r o u p s   of  t h r e e   or  more   c a r b o n  

a t o m s ,   w h i c h   p r o v i d e   o i l -   and  w a t e r - r e p e l l e n c y   when  t h e  

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

15  f o r   p r o d u c i n g   s u c h   p o l y m e r s ,   e i t h e r   in  a q u e o u s   e m u l s i o n  

or  in  s o l v e n t   s y s t e m s ,   a r e   w e l l   k n o w n .  

G e n e r a l l y ,   o i l -   and  w a t e r - r e p e l l e n t  

f  l u o r o p o l y m e r s   a r e   a p p l i e d   to  t e x t i l e s   as  a  l a t e x  

e m u l s i o n   in  an  a q u e o u s   b a t h .   H o w e v e r ,   t h e r e   a r e   a  

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

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

m e d i a   is  d e s i r a b l e .   For   e x a m p l e ,   s o l v e n t - a p p l i e d  

f i n i s h e s   can   be  u s e d   on  p a r t i c u l a r   f a b r i c s ,   e . g . ,  

e x p e n s i v e   u p h o l s t e r y ,   w h e r e   u n i q u e   or  d e l i c a t e   f a b r i c  

25  c h a r a c t e r i s t i c s   p r e c l u d e   use   of  w a t e r - b a s e d   m a t e r i a l s .  

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

c o m m e r c i a l   d r y - c l e a n e r s ,   who  employ   c o n v e n t i o n a l   d r y  

c l e a n i n g   e q u i p m e n t   and  s o l v e n t s   fo r   b o t h   c l e a n i n g   a n d  

r e f u r b i s h i n g   of  r a i n w e a r .   In  a d d i t i o n ,   s o l v e n t   f i n i s h e s  

30  can   be  a p p l i e d   to  t e x t i l e s   f rom  a e r o s o l s ,   w h i c h   a r e  

c o n v e n i e n t   f o r   t he   home  c o n s u m e r .  

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

f i n i s h   f o r   s o l v e n t   a p p l i c a t i o n   is  to  d i s s o l v e   the   a c t i v e  

i n g r e d i e n t   in  a  s u i t a b l e   o r g a n i c   s o l v e n t .   In  t he   c a s e  

35  of  many  f l u o r o c h e m i c a l   t e x t i l e   f i n i s h e s ,   h o w e v e r ,   t h i s  

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

have   i n h e r e n t   i n s o l v e n c y   in  most   n o n - p o l a r   s o l v e n t s .  
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M o r e o v e r ,   d i f f i c u l t i e s   a r e   e n c o u n t e r e d   in  a c h i e v i n g  
u n i f o r m   a p p l i c a t i o n ,   or  s p r e a d i n g ,   of  the   f  l u o r o p o l y m e r  
on  the   t e x t i l e   s u r f a c e   p r i o r   to  e v a p o r a t i o n   of  s o l v e n t .  
T o o - r a p i d   s o l v e n t   e v a p o r a t i o n   r e s u l t s   in  " f r o s t i n g " ,  

5  p a r t i c u l a r l y   on  d a r k   f a b r i c s .  

F i n a l l y ,   many  o r g a n i c   s o l v e n t s   a r e   t o x i c   o r  
t  h i g h l y   f l a m m a b l e ,   n e c e s s i t a t i n g   s t r i n g e n t   e n v i r o n m e n t a l  

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

10  a r e   of  s i g n i f i c a n t   i n t e r e s t   to   t h e   a p p a r e l ,   f u r n i s h i n g s ,  
and  t e x t i l e   i n d u s t r i e s ,   as  w e l l   as  to   home  u s e r s   o f  
a e r o s o l   f a b r i c   t r e a t m e n t   a g e n t s .  

SUMMARY  OF  THE  INVENTION 
15  The  p r e s e n t   i n v e n t i o n   p r o v i d e s   s o l v e n t - b a s e d  

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

(a)   0 . 1 - 5 %   f  l u o r o p o l y m e r   c o m p r i s i n g  
(1)  40-90%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  

20  f rom  a  p e r f l u o r o a l k y l   ( m e t h ) a c r y l a t e   m o n o m e r  
of  f o r m u l a   CF3CF2  (CF2  >kC2H4OC<O)CR=CH2,  w h e r e  
R  is  -H  or   -CH3  and  k  is   an  e v e n   i n t e g e r   f r o m  
2  to  12;  a n d  

(2)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  
25  f rom  2 - c h l o r o h y d r o x y p r o p y l   m e t h a c r y l a t e ;   o r  

(3)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  
f rom  an  a l k y l   ( m e t h ) a c r y l a t e   h a v i n g   an  a l k y l  
c h a i n   l e n g t h   of  2 -18   c a r b o n s ;   and  o p t i o n a l l y ,  

(4)  up  to  1%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  
30  f rom  N - m e t h y l o l   ( m e t h )   a c r y l a m i d e   a n d / o r  

h y d r o x y e t h y l   (me th   )  a e r y   l a t e   ;  a n d  
(b)  0 . 1 - 1 0 %   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r ;  

in  a  s o l v e n t   base   c o n s i s t i n g   e s s e n t i a l l y   of  at  l e a s t   80% 
by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e   .  In  a  r e l a t e d  

35  a s p e c t ,   the   p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a e r o s o l  
s p r a y   f o r m u l a t i o n s   c o m p r i s i n g   t h e   a b o v e - d e s c r i b e d  
c o m p o s i t i o n s   in  a d m i x t u r e   w i t h   s u i t a b l e   p r o p e l l a n t s .  
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DETAILS  OF  THE  INVENTION 

In  i t s   b r o a d e s t   a s p e c t ,   the   p r e s e n t   i n v e n t i o n  

p r o v i d e s   t e x t i l e   t r e a t m e n t   c o m p o s i t i o n s   c o n t a i n i n g  
5  p o l y m e r s   of  p e r f   l u o r o a l k y l   ( m e t h )   a c r y l a t e   and  o t h e r  

monomer s   s u c h   as  2 - c h l o r o h y d r o x y p r o p y l   m e t h a c r y l a t e   a n d  
o t h e r   a l k y l   ( m e t h )   a c r y l a t e s ;   p r o p y l e n e   g l y c o l   m o n o m e t h y l  
e t h e r ;   and  t r i c h l o r o t r i f   l u o r o e t h a n e   .  T h e s e   c o m p o s i t i o n s  

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

f a b r i c s .  

The  p o l y m e r s   e m p l o y e d   in  the   c o m p o s i t i o n s   o f  

the   i n v e n t i o n   a r e   o b t a i n e d   by  p o l y m e r i z i n g  

p e r f   l u o r o a l k y l   ( m e t h )   a c r y l a t e   and  o t h e r   m o n o m e r s   b y  
15  c o n v e n t i o n a l   s o l v e n t   p o l y m e r i z a t i o n   t e c h n i q u e s .   Any  o f  

the   c o n v e n t i o n a l   n e u t r a l   s o l v e n t s   such   as  e t h y l   a c e t a t e ,  

a c e t o n e ,   m e t h y l   i s o b u t y l   k e t o n e ,   1,  1  , 1 - t r i c h l o r o e t h a n e   , 
1  ,  2 - d i c h l o r o t e t r a f   l u o r o e t h a n e   ,  1 , 1 ,   2 - t r i c h l o r o - l   ,2  ,  2 -  

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

20  t h e r e o f   can   be  u s e d .   The  r e s u l t i n g   p o l y m e r   s o l u t i o n s  

can  be  d i l u t e d ,   i f   d e s i r e d ,   w i t h   a d d i t i o n a l  

p o l y m e r i z a t i o n   s o l v e n t .   A l t e r n a t i v e l y ,   t he   p o l y m e r s   c a n  
be  i s o l a t e d   by  r e m o v a l   of  s o l v e n t .  

C o n v e n t i o n a l   f r e e - r a d i c a l   c a t a l y s t s   w h i c h   a r e  
25  s o l u b l e   in  t h e   s o l v e n t   s y s t e m   can  be  u s e d .   A  s u i t a b l e  

c a t a l y s t   can  be  any  of  t h e   commonly   known  a g e n t s   f o r  

i n i t i a t i n g   t h e   p o l y m e r i z a t i o n   of  an  e t h y l e n i c a l l y  

u n s a t u r a t e d   c o m p o u n d .   Such   commonly   e m p l o y e d   i n i t i a t o r s  

i n c l u d e   2,  2  ' - a z o d i i s o b u t y r a m i d i n e   d i h y d r o c h l o r i d e   , 
30  2 , 2 ' - a z o d i i s o b u t y r o n i t r i l e ,   and  2 ,2   ' - a z o b i s (   2  , 4 -  

d i m e t h y l - 4 - m e t h o x y v a l e r o n i t r i l e )   .  C a t a l y s t  

c o n c e n t r a t i o n   can  be  a b o u t   0 .1   to  12  p e r c e n t   b a s e d   o n  
the   w e i g h t   of  t o t a l   m o n o m e r s .  

C o n v e n t i o n a l   c h a i n   t r a n s f e r   a g e n t s ,   s u c h   a s  

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

l i n k i n g   a g e n t s ,   s u c h   as  e t h y l e n e   d i m e t h a c r y l a t e   ,  can  b e  

used   in  a m o u n t s   of  0 .1   to  12  p e r c e n t   by  w e i g h t   of  t h e  
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m o n o m e r s   to  c o n t r o l   the   m o l e c u l a r   w e i g h t   of  t he   p o l y m e r .  
Two  c l a s s e s   of  f  l u o r o p o l y m e r s   can  be  e m p l o y e d  

in  t h e   f a b r i c   t r e a t m e n t   a g e n t s   of  t h e   p r e s e n t  
i n v e n t i o n s .   T h e s e   c l a s s e s ,   h e r e i n   d e s i g n a t e d   "A"  a n d  

5  " B " ,   a r e   d e s c r i b e d   b e l o w   by  r e f e r e n c e   to  m o n o m e r  

c o m p o s i t i o n :  

F l u o r o p o l y m e r   C l a s s   A 

(1)  40-90%  p o l y m e r   c h a i n   u n i t s   d e r i v e d   f r o m  
10  p e r f   l u o r o a l k y l   m o n o m e r s   of  the   f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( Q ) C R = C H 2 ,   w h e r e   R  is   -H  or   -CH3  and  k 
i s   an  e v e n   i n t e g e r   f rom  2  to  12;  a n d  

(2)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d   f r o m  

2 - c h l o r o h y d r o x y p r o p y l   m e t h a c r y l a t e   . 
15  

F l u o r o p o l y m e r   C l a s s   B 

(1)  40-90%  p o l y m e r   c h a i n   u n i t s   d e r i v e d   f r o m  

p e r f   l u o r o a l k y l   m o n o m e r s   of  the   f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   w h e r e   R  i s   -H  or   -CH3  and  k 

20  i s   an  e v e n   i n t e g e r   f rom  2  to  12;  a n d  

(2)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d   f rom  a n  

a l k y l   ( m e t h ) a c r y l a t e   h a v i n g   an  a l k y l   c h a i n   l e n g t h   o f  

2 - 1 8   c a r b o n s ;   and  o p t i o n a l l y ,  

(3)  up  to  1%  p o l y m e r   c h a i n   u n i t s   d e r i v e d   f r o m  

25  N - m e t h y l o l   ( m e t h )   a c r y l a m i d e   a n d / o r   h y d r o x y e t h y l  

( m e t h )   a e r y   l a t e   . 

In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,  

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

30  e x c l u s i v e l y ,   or   m i x t u r e s   of  the   two ,   can   be  f o r m u l a t e d .  

P r e f e r a b l y ,   h o w e v e r ,   m i x t u r e s   a r e   e m p l o y e d .   The  m o s t  

p r e f e r r e d   c o m p o s i t i o n s   of  the   i n v e n t i o n   c o m p r i s e   ( b y  

w e i g h t   of  f l u o r o p o l y m e r )   60-80%  f l u o r o p o l y m e r   c l a s s   A, 

and   2 0 - 4 0 %   f l u o r o p o l y m e r   c l a s s   B .  

35  P e r f   l u o r o a l k y l   m o n o m e r s   of  t h e   f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   w h e r e   R  is  -H  or   -CH3  and  k 

is   an  e v e n   i n t e g e r   f rom  2  to  12,  a r e   c o n v e n t i o n a l   a n d  

4 
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c o m m e r c i a l l y   a v a i l a b l e .   They  can  be  p r e p a r e d   b y  

e s t e r i f   i c a t i o n   of  an  a p p r o p r i a t e   p e r f   l u o r o a l c o h o l  

CF  C F : ) ( C F 2 ) k C 2 H 4 O H   w i t h   (meth   )  a c r y l   ic  a c i d ,   f o r   e x a m p l e ,  

as  d e s c r i b e d   in  U.  S.  P a t e n t   3 , 2 8 2 , 9 0 5 .   P r e f e r a b l y ,   t h e  

5  p e r f   l u o r o a l k y l   g r o u p   is  l i n e a r ,   a l t h o u g h   c o m p o s i t i o n s  

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

s u i t a b l e   . 
G e n e r a l l y ,   such   p e r f   l u o r o a l k y l   m o n o m e r s   a r e  

s u p p l i e d   as  a  m i x t u r e   of  monomers   of  v a r y i n g  

10  p e r f   l u o r o a l k y l   c h a i n   l e n g t h ,   t y p i c a l l y   f rom  4 - 1 4  

c a r b o n s .   A  r e p r e s e n t a t i v e   m a t e r i a l   c o n t a i n s   monomer s   o f  

t h e   f o r e g o i n g   f o r m u l a   h a v i n g   k  e q u a l   to  2,  4,  6,  8,  10 

and  12  in  an  a p p r o x i m a t e   w e i g h t   r a t i o   of  2 : 3 5 : 3 0 : 1 8 : 8 : 3 .  

In  p r e p a r i n g   f  l u o r o p o l y m e r s   of  c l a s s   A ,  

15  2 - c h l o r o h y d r o x y p r o p y l   m e t h a c r y l a t e   is   e m p l o y e d   as  t h e  

s e c o n d   m o n o m e r   c o n s t i t u e n t .  

In  p r e p a r i n g   f  l u o r o p o l y m e r s   of  c l a s s   B,  t h e  

s e c o n d   m o n o m e r   c o n s t i t u e n t   is  s e l e c t e d   f rom  t he   g r o u p  

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

20  l e n g t h s   of  2  to   18  c a r b o n s .   As  u s e d   h e r e i n ,   " a l k y l "  

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

E x a m p l e s   of  s u c h   m o n o m e r s   i n c l u d e   m e t h y l   ( m e t h )   a c r y l a t e   , 

e t h y l   ( m e t h ) a c r y l a t e ,   p r o p y l   ( m e t h )   a c r y l a t e   ,  b u t y l  

( m e t h ) a c r y l a t e ,   i s o a m y l   ( m e t h ) a c r y l a t e   ,  2 - e t h y l h e x y l  

25  ( m e t h ) a c r y l a t e ,   o c t y l   ( m e t h ) a c r y l a t e ,   i s o d e c y l  

( m e t h ) a c r y l a t e ,   l a u r y l   ( m e t h ) a c r y l a t e   ,  c e t y l  

( m e t h ) a c r y l a t e ,   and  s t e a r y l   (me th )   a c r y l a t e   .  Of  t h e  

f o r e g o i n g ,   2 - e t h y l h e x y l   m e t h a c r y l a t e   is  p r e f e r r e d .  

In  a d d i t i o n ,   one  or  more  s p e c i a l i z e d   m o n o m e r s  

30  can   be  i n c o r p o r a t e d   i n t o   the   f  l u o r o p o l y m e r s   of  c l a s s   B 

in  l e s s e r   a m o u n t s ,   e . g . ,   0 . 1 - 1   p e r c e n t   by  w e i g h t ,   t o  

i m p a r t   i m p r o v e d   c r o s s - l i n k i n g   and  s u b s t a n t   i v i t y   .  T h e s e  

m o n o m e r   i n c l u d e   N - m e t h y l o l   (me th )   a c r y l a m i d e   a n d  

h y d r o x y e t h y l   ( m e t h )   a c r y l a t e   . 

31j  In  a d d i t i o n   to  f  l u o r o p o l y m e r   ,  the   c o m p o s i t i o n s  

\\  of  t h e   i n v e n t i o n   i n c l u d e   p r o p y l e n e   g l y c o l   m o n o m e t h y l  

M  e t h e r   (PGME),   in  the   r a n g e   of  0 . 1 - 1 0 %   by  w e i g h t .   T h e  

'l  1  5 
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f u n c t i o n   of  PGME  is  t w o f o l d :   i t   r e d u c e s   s o l v e n t  
e v a p o r a t i o n   r a t e   and  e n h a n c e s   s p r e a d i n g   of  t h e  
f  l u o r o p o l y m e r   o v e r   t h e   f a b r i c   s u r f a c e   to  p r o v i d e   a  
u n i f o r m   d i s t r i b u t i o n .  

5  F i n a l l y ,   t h e   s o l v e n t   base   of  t he   c o m p o s i t i o n s  
of  t h e   p r e s e n t   i n v e n t i o n   c o n s i s t s   e s s e n t i a l l y   of  a t  
l e a s t   80%  by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e   .  M i n o r  
a m o u n t s   of   o t h e r   m i s c i b l e   s o l v e n t s ,   such   as  m e t h y l  
i s o b u t y l   k e t o n e   or  1  ,  1  ,  1 - t r i c h l o r o e t h a n e ,   w h i c h   m a y  

10  r e m a i n   as  r e s i d u e s   f rom  s o l v e n t   p o l y m e r i z a t i o n   s t e p s ,  
w i l l   n o t   a d v e r s e l y   a f f e c t   c o m p o s i t i o n   p e r f o r m a n c e .  

The  c o m p o s i t i o n s   d i s c l o s e d   h e r e i n   a r e   u s e f u l  
to   i m p a r t   o i l ,   w a t e r ,   and  s o i l   r e p e l l e n c y   to   a  w i d e  
r a n g e   of   s u b s t r a t e s .   Due  to  t h e i r   o r g a n i c   s o l u b i l i t y  

15  and  r e p e l l e n c y   p r o p e r t i e s ,   t he   c o p o l y m e r s   a r e   e a s y   t o  
a p p l y   and  r e q u i r e   l i t t l e   i f   any  c u r i n g ;   t h u s ,   t h e y   a r e  
p a r t i c u l a r l y   s u i t a b l e   f o r   t r e a t i n g   s u b s t r a t e s   s u c h   a s  
a p p a r e l ,   u p h o l s t e r e d   f u r n i t u r e ,   d e l i c a t e   f a b r i c s ,   a n d  
l e a t h e r ,   w h e r e   m i l d   d r y i n g   c o n d i t i o n s   a r e   d e s i r a b l e .  

20  The  c o m p o s i t i o n s   of  t h i s   i n v e n t i o n   a re   a d a p t e d   to  b e  
m a r k e t e d   c o m m e r c i a l l y   in  t he   form  of  s t a b l e   c o n c e n t r a t e s  
t h a t   can   be  d i l u t e d   r e a d i l y   u s i n g   a d d i t i o n a l  
t r i c h l o r o t r i f l u o r o e t h a n e   s o l v e n t ,   or  f o r m u l a t e d   i n t o  
i n t o   a e r o s o l   s p r a y s   u s i n g   s u i t a b l e   p r o p e l l a n t s .  

25  S u i t a b l e   p r o p e l l a n t s   i n c l u d e   d i c h l o r o f   l u o r o m e t h a n e   , 
c a r b o n   d i o x i d e ,   m i x t u r e s   of  p r o p a n e   and  i s o b u t a n e ,  
d i c h l o r o d i f   l u o r o m e t h a n e ,   1  ,  1  ,  1 - c h l o r o d i f   l u o r o e t h a n e   ,  a n d  
1 , 1 - d i f   l u o r o e t h a n e .   Of  t he   f o r e g o i n g ,  
d i c h l o r o f   l u o r o m e t h a n e   is  p r e f e r r e d .  

30  The  f o l l o w i n g   E x a m p l e   i l l u s t r a t e s   t h e  
i n v e n t i o n .   U n l e s s   o t h e r w i s e   i n d i c a t e d ,   a l l   p a r t s   a n d  
p e r c e n t a g e s   a r e   by  w e i g h t .   The  p e r c e n t   by  w e i g h t   o f  
m o n o m e r   u n i t s   in  p o l y m e r s   is  b a s e d   on  the   w e i g h t s   o f  
m o n o m e r s   c h a r g e d .  

35 



0 2 5 2 5 7 6  

E x a m p l e  

75  p a r t s   p e r f   l u o r o a l k y l   monomer   of  the  f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C ( C H 3 ) = C H 2 ,   h a v i n g   k  is  e q u a l   to  2 ,  

4,  6,  8,  10  and  12  in  an  a p p r o x i m a t e   w e i g h t   r a t i o   o f  

5  2 : 3 5 : 3 0 : 1 8 : 8 : 3 ,   25  p a r t s   2 - c h l o r o h y d r o x y p r o p y l  

m e t h a c r y l a t e ,   and  100  p a r t s   m e t h y l   i s o b u t y l   k e t o n e   w e r e  

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

n i t r o g e n ,   t he   r e s u l t i n g   s o l u t i o n   was  h e a t e d   to  70  C  f o r  

one  h o u r ,   and  t h e n   one  p a r t   2  ,  2  ' - a z o d i   i s o b u t y r o n i t r i l e  

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

a d d e d .   The  r e s u l t i n g   s o l u t i o n   was  h e l d   at   80°C  fo r   12 

h o u r s .   P o l y m e r   c o n v e r s i o n   was  98%  was  d e t e r m i n e d   b y  

m e a s u r e m e n t   of  n o n v o l a t i l e   s o l i d s .   The  p o l y m e r   s o l u t i o n  

was  t h e n   d i l u t e d   w i t h   t r i c h l o r o t r i f   l u o r o e t h a n e   t o  

15  p r o v i d e   a  s o l u t i o n   c o n t a i n i n g   1%  n o n v o l a t i l e   s o l i d s ,   a n d  

a p p l i e d   to  f a b r i c   s a m p l e s   a t   t h e   r a t e   of  25  p a r t s  

p o l y m e r   s o l u t i o n   to  100  p a r t s   f a b r i c .  

W a t e r ,   o i l ,   and  s p r a y   r e p e l l e n c i e s   of  t r e a t e d  

f a b r i c   s a m p l e s   were   d e t e r m i n e d   as  f o l l o w s :  

20  1.  O i l   R e p e l l e n c y  

T r e a t e d   f a b r i c   s a m p l e s   were   t e s t e d   fo r   o i l  

r e p e l l e n c y   by  a  m o d i f i c a t i o n   of  AATCC  S t a n d a r d   T e s t  

M e t h o d   No.  118,  c o n d u c t e d   as  f o l l o w s .   A  s e r i e s   o f  

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

25  to   f a b r i c   s a m p l e s   on  a  f l a t   h o r i z o n t a l   s u r f a c e .  

B e g i n n i n g   w i t h   the   l o w e s t   n u m b e r e d   t e s t   l i q u i d ,   ( R a t i n g  

No.  1)  one  d rop   ( a p p r o x i m a t e l y   5  mm  in  d i a m e t e r   or  0 . 0 5  

mL  v o l u m e )   was  p l a c e d   on  e a c h   of  t h r e e   l o c a t i o n s   a t  

l e a s t   5  mm  a p a r t .   The  d r o p s   w e r e   o b s e r v e d   fo r   30 

30  s e c o n d s .   I f ,   at  the   end  of  t h i s   p e r i o d ,   two  of  t h e  

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

s h a p e   w i t h   no  w i c k i n g   a r o u n d   t h e   d r o p s ,   t h r e e   d r o p s   o f  

t h e   n e x t   n u m b e r e d   l i q u i d   we re   p l a c e d   on  a d j a c e n t   s i t e s  

and  s i m i l a r l y   o b s e r v e d   f o r   30  s e c o n d s .   The  p r o c e d u r e  

35  was  c o n t i n u e d   u n t i l   one  of  t h e   t e s t   l i q u i d s   r e s u l t e d   i n  

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

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

7 
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The  o i l   r e p e l l e n c y   r a t i n g   of  a  t e s t e d   f a b r i c  
is   t h e   h i g h e s t   n u m b e r e d   t e s t   l i q u i d   f o r   w h i c h   two  o f  
t h r e e   d r o p s   r e m a i n e d   s p h e r i c a l   to  h e m i s p h e r i c a l   w i t h   no  
w i c k i n g   f o r   30  s e c o n d s .   In  g e n e r a l ,   t r e a t e d   t e x t i l e s  
w i t h   a  r a t i n g   of  5  or  g r e a t e r   a r e   good   or   e x c e l l e n t ;  
t e x t i l e s   h a v i n g   a  r a t i n g   of  one  or   g r e a t e r   can  be  u s e d  
f o r   c e r t a i n   a p p l i c a t i o n s .   The  f o l l o w i n g   t e s t   l i q u i d s  

w e r e   e m p l o y e d :  

O i l   R e p e l l e n c y  
R a t i n g  

8 

7 

6 

5 

4 

3 

2 

10 S u r f a c e   T e n s i o n  
d y n e s / c m   at   2 5 °  

2 0 . 0  

2 1 . 8  

2 3 . 5  

2 5 . 0  

2 6 . 7  

2 7 . 3  

T e s t   S o l u t i o n  

n - H e p t a n e  

n - O c t a n e  

n - D e c a n e  

n - D o d e c a n e  

n - T e t r a d e c a n e  

n - H e x a d e c a n e  

6 5 / 3 5   H e x a d e c a n e -  

" N u j o l "  

" N u j o l "   ( p u r i f i e d  

p e t r o l e u m   o i l )  

15  

2 9 . 6  
20  

3 1 . 2  

N o t e :   N u j o l   is  a  t r a d e m a r k   of  P l o u g h ,   I n c . ,   f o r  
a  m i n e r a l   o i l   h a v i n g   a  S a y b o l t   v i s c o s i t y   of  3 6 0 / 3 9 0   a t  
38  and  a  s p e c i f i c   g r a v i t y   of   0 . 8 8 0 / 0 . 9 0 0   a t   15  C .  

2.  W a t e r   R e p e l l e n c y  

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

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

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

a t   l e a s t   two  i n c h e s   a p a r t .   The  t e s t   s o l u t i o n s   u sed   i n  

w a t e r   r e p e l l e n c y   t e s t i n g   we re   as  f o l l o w s :  

25  

30  

35 
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W a t e r   R e p e l l e n c y  
R a t i n g   T e s t   S o l u t i o n  

7  100%  i s o p r o p a n o l  

5  6  5 0 / 5 0   i s o p r o p a n o l - w a t e r  

5  3 0 / 7 0   i s o p r o p a n o l - w a t e r  

4  2 0 / 8 0   i s o p r o p a n o l - w a t e r  

3  1 0 / 9 0   i s o p r o p a n o l - w a t e r  

2  5 /95   i s o p r o p a n o l - w a t e r  

10  1  2 / 9 8   i s o p r o p a n o l - w a t e r  

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

the   h i g h e s t   n u m b e r e d   t e s t   s o l u t i o n   fo r   w h i c h   two  of  t h e  

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

15  no t   w ick   i n t o   the   f a b r i c   f o r   a t   l e a s t   two  m i n u t e s .   T h e  

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

r e s i s t a n c e   to  s t a i n i n g   by  w a t e r - b a s e d   s u b s t a n c e s .  

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

f i v e   or  g r e a t e r   a r e   e x c e l l e n t ;   t h r e e   or  f o u r   a r e   g o o d ;  

20  and  a n y t h i n g   w i t h   a  r a t i n g   of  one  or  g r e a t e r   can  be  u s e d  

f o r   c e r t a i n   p u r p o s e s .  
3.  W a t e r   R e p e l l e n c y   ( S p r a y )  

S p r a y   w a t e r   r e p e l l e n c y   was  d e t e r m i n e d   f o r  

t r e a t e d   f a b r i c   s a m p l e s   u s i n g   s t a n d a r d   T e s t   Method  No.  22 

25  of  the   A m e r i c a n   A s s o c i a t i o n   of  T e x t i l e   C h e m i s t s   a n d  

C o l o r i s t s .   In  t h i s   t e s t ,   250  mL  of  w a t e r   at   27°C  i s  

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

on  a  6 - i n c h   ( 1 5 . 2   cm)  d i a m e t e r   m e t a l   hoop .   The  w a t e r   i s  

d i s c h a r g e d   from  a  f u n n e l   s u s p e n d e d   s i x   i n c h e s   ( 1 5 . 2   cm) 

30  above   the   f a b r i c   s a m p l e .   A f t e r   r e m o v a l   of  e x c e s s   w a t e r ,  

the   f a b r i c   is  v i s u a l l y   s c o r e d   by  r e f e r e n c e   to  p u b l i s h e d  

s t a n d a r d s .   A  r a t i n g   of  100  d e n o t e s   no  w a t e r   p e n e t r a t i o n  

or  s u r f a c e   a d h e s i o n ;   a  r a t i n g   of  90  d e n o t e s   s l i g h t  

r andom  s t i c k i n g   or  w e t t i n g ;   l o w e r   v a l u e s   i n d i c a t e  

35  g r e a t e r   w e t t i n g .   In  t he   f o l l o w i n g   t a b l e s ,   r e s u l t s   o f  

r e p e l l e n c y   t e s t i n g   of  v a r i o u s   c o m p o s i t i o n / p r o p e l l a n t  
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f o r m u l a t i o n s   of  d i f f e r e n t   f a b r i c   s a m p l e s   a r e   r e p o r t e d .  
Each  f o r m u l a t i o n   c o n t a i n e d   two  f  l u o r o p o l y m e r s   .  T h e  
f i r s t   f  l u o r o p o l y m e r ,   p r e s e n t   at  0.6%  by  w e i g h t ,  

c o r r e s p o n d e d   to  c l a s s   "A",  a b o v e ,   and  was  p r e p a r e d   a s  
j u s t   d e s c r i b e d .   The  s e c o n d   f  l u o r o p o l y m e r   ,  c o r r e s p o n d i n g  
to  c l a s s   "B"  a b o v e ,   was  p r e s e n t   at  0.3%  by  w e i g h t .   T h i s  
m a t e r i a l   was  p r e p a r e d   s u b s t a n t i a l l y   as  d e s c r i b e d   a b o v e ,  
b u t   c o n s i s t e d   o£  69%  p o l y m e r   u n i t s   d e r i v e d   f r o m  

p e r f   l u o r o a l k y l   m e t h a c r y l a t e   monomer ,   30%  p o l y m e r   u n i t s  
d e r i v e d   f r o m   2 - e t h y l h e x y l   m e t h a c r y l a t e ,   0 .1%  p o l y m e r  
u n i t s   d e r i v e d   f rom  N - m e t h y l o l   m e t h a c r y l a m i d e   and  0 . 1 %  

p o l y m e r   u n i t s   d e r i v e d   f rom  h y d r o x y e t h y l   m e t h a c r y l a t e .   I n  
a d d i t i o n   to   f  l u o r o p o l y m e r s ,   the   c o m p o s i t i o n s   c o n t a i n e d  
1.5%  PGME  and   t r i c h l o r o t r i f   l u o r o e t h a n e   to   make  1 0 0 % .  
The  v a r i o u s   f o r m u l a t i o n s   a re   d e s c r i b e d   in  T a b l e   1 ,  
b e l o w :  

10 

15 

T a b l e   1;  C o m p o s i t i o n   of  S p r a y   F o r m u l a t i o n s  

Wt%  P r o t e c t a n t /  
Wt%  P r o p e l l a n t  F o r m u l a t i o n   P r o p e l l a n t  20 

D i c h l o r o f   l u o r o m e t h a n e   8 0 / 2 0  
Mixed  p r o p a n e / i s o b u t a n e   8 0 / 2 0  

Mixed  p r o p a n e / i s o b u t a n e   7 3 / 2 7  

D i c h l o r o d i f   l u o r o m e t h a n e   7 0 / 3 0  

1,  1 , 1 - t r i c h l o r o d i f   l u o r o e t h a n e   6 0 / 4 0  

1,  1 - d i f   l u o r o e t h a n e   8 0 / 2 0  

D i m e t h y l   e t h e r   8 0 / 2 0  

C a r b o n   d i o x i d e   ( p r e s s u r i z e d   to  1 0 0  

90  p s i )  

D i c h l o r o f   l u o r o m e t h a n e   8 5 / 1 5  

1,  1 - d i f   l u o r o e t h a n e   7 3 / 2 7  

D i m e t h y l   e t h e r   7 3 / 2 7  

A 

B 

C 

D 

E 

F 

G 

H 

I 

J  

K 

25 

30 

35 
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l i  

T a b l e s   2 -7 ,   b e l o w ,   i n d i c a t e   t h e   r e s u l t s   o f  

o i l ,   w a t e r ,   and  w a t e r - s p r a y   r e p e l l e n c y   t e s t i n g   o n  

v a r i o u s   f a b r i c   t y p e s .  

T a b l e   2  R e p e l l e n c y   R a t i n g s  
F o r m u l a t i o n   A  F o r m u l a t i o n   B 

F a b r i c   t y p e   O i l   W a t e r   S p r a y   O i l   W a t e r   S p r a y  

n y l o n   4  6  100  4  5  90 

n y l o n   4  6  100  3  6  90 

p o l y e s t e r / c o t t o n   4  4  70  5  4  70 

p o l y e s t e r / c o t t o n   4  4  70  4  4  70 

n y l o n   f a c e / r a y o n   back  5  5  50  5  4  50 

p o l y e s t e r   6  8  70  5  7  70 

n y l o n / p o l y e s t e r / r a y o n   5  6  70  5  7  70 

p o l y p r o p y l e n e / p o l y e s t e r   2  4  50  3  4  50 

p o l y e s t e r   3  6  0  4  6  0 

p o l y e s t e r   1 4   0  1 4   0 

T a b l e   3  R e p e l l e n c y   R a t i n g s  
F o r m u l a t i o n   C  F o r m u l a t i o n   D 

F a b r i c   t y p e   O i l   W a t e r   S p r a y   O i l   W a t e r   S p r a y  

n y l o n   4  6  90  4  6  90 

n y l o n   4  6  90  4  6  90  

p o l y e s t e r / c o t t o n   5  4  70  4  4  70 

p o l y e s t e r / c o t t o n   3  4  70  3  4  70 

n y l o n   f a c e / r a y o n   back   4  5  50  4  5  70 

p o l y e s t e r   5  8  70  5  7  70 

n y l o n / p o l y e s t e r / r a y o n   5  7  70  4  6  70 

p o l y p r o p y l e n e / p o l y e s t e r   3  4  50  2  3  50 

p o l y e s t e r   2  5  0  3  6  0 

p o l y e s t e r   1 5   0  1 4   0 

10 

15 

20 

25 

30 

35 
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R e p e l l e n c y   R a t i n g s  T a b l e   4 
F o r m u l a t i o n   E  F o r m u l a t i o n   F 

F a b r i c   t y p e   O i l   W a t e r   S p r a y   Oi l   W a t e r   S p r a y  

n y l o n   2  4  80  2  4  9 0  

n y l o n   2  4  80  2  4  9 0  

p o l y e s t e r / c o t t o n   1 3   50  4  4  70  

p o l y e s t e r / c o t t o n   1 3   50  4  4  7 0  

n y l o n   f a c e / r a y o n   b a c k   0  3  50  5  5  50  

p o l y e s t e r   4  5  70  5  5  7 0  

n y l o n / p o l y e s t e r / r a y o n   2  4  70  5  6  70  

p o l y p r o p y l e n e / p o l y e s t e r   0  2  50  2  3  5 0  

p o l y e s t e r   0  3  0  4  6  7 0  

p o l y e s t e r   0  0  0  0  3  0 

1 0  

1 5  

R e p e l l e n c y   R a t i n g s  T a b l e   5 
F o r m u l a t i o n   G  F o r m u l a t i o n   H 

F a b r i c   t y p e   O i l   W a t e r   S p r a y   O i l   W a t e r   S p r a y  

n y l o n   3  5  90  4  6  1 0 0  

n y l o n   2  4  90  4  6  9 0  

p o l y e s t e r / c o t t o n   2  2  50  5  4  70  

p o l y e s t e r / c o t t o n   0  2  0  5  4  5 0  

n y l o n   f a c e / r a y o n   b a c k   2  4  50  3  4  5 0  

p o l y e s t e r   4  5  70  6  6  7 0  

n y l o n / p o l y e s t e r / r a y o n   2  5  70  4  5  7 0  

p o l y p r o p y l e n e / p o l y e s t e r   0  2  0  2  4  5 0  

p o l y e s t e r   1 4   70  3  5  70  

p o l y e s t e r   0  4  0  0  3  50  

2 0  

2 5  

30  

35  

12 
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Repe l   l e n c y   R a t i n g s  T a b l e   6 
F o r m u l a t i o n   I  F o r m u l a t i o n   J  

F a b r i c   t y p e   O i l   W a t e r   S p r a y   Oi l   W a t e r   S p r a y  

n y l o n   5  6  100  4  6  9 0  

n y l o n   4  6  100  3  6  9 0  

p o l y e s t e r / c o t t o n   5  3  50  2  3  50  

p o l y e s t e r / c o t t o n   5  4  70  2  3  50  

n y l o n   f a c e / r a y o n   back   5  4  70  4  6  50  

p o l y e s t e r   5  6  70  6  6  70  

n y l o n / p o l y e s t e r / r a y o n   4  6  70  3  6  70  

p o l y p r o p y l e n e / p o l y e s t e r   2  4  50  3  4  5 0  

p o l y e s t e r   3  5  50  3  5  70  

p o l y e s t e r   0  4  0  0  4  0 

10  

1 5  
R e p e l l e n c y   R a t i n g s  

F o r m u l a t i o n   K 
O i l   W a t e r   S p r a y  

T a b l e   7 

F a b r i c   t y p e  

n y l o n   4  6  90 

n y l o n   3  6  90  

p o l y e s t e r / c o t t o n   5  4  70 

p o l y e s t e r / c o t t o n   3  3  70 

n y l o n   f a c e / r a y o n   back   4  4  50 

p o l y e s t e r   5  5  70  

n y l o n / p o l y e s t e r / r a y o n   4  5  70 

p o l y p r o p y l e n e / p o l y e s t e r   2  3  50 

p o l y e s t e r   2  5  50 

p o l y e s t e r   0  4  0 

2 0  

2 5  

3 0  

3 5  
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CLAIMS 

1.  A  s o l v e n t - b a s e d   f a b r i c   t r e a t m e n t  

5  c o m p o s i t i o n   f o r   i m p a r t i n g   o i l -   and  w a t e r -   r e p e l l e n c y   t o  

t e x t i l e s ,   c o m p r i s i n g   by  w e i g h t :  

(a )   0 . 1 - 5 %   f  l u o r o p o l y m e r   c o m p r i s i n g  

(1)  40-90%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  

f rom  a  p e r f   l u o r o a l k y l   ( m e t h ) a c r y l a t e   m o n o m e r  

10  of  f o r m u l a   C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   w h e r e  

R  is  -H  or  -CH^  and  k  is   an  e v e n   i n t e g e r   f r o m  

2  to   12;  a n d  

(2)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  

f rom  2 - c h l o r o h y d r o x y p r o p y l   r a e t h a c r y l a t e ;   o r  

15  (3)  10-60%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  

f rom  an  a l k y l   ( m e t h ) a c r y l a t e   h a v i n g   an  a l k y l  

c h a i n   l e n g t h   of  2 -18   c a r b o n s ;   and  o p t i o n a l l y ,  

(4)  up  to  1%  p o l y m e r   c h a i n   u n i t s   d e r i v e d  

f rom  N - m e t h y l o l   ( m e t h ) a c r y l a m i d e   a n d / o r  

20  h y d r o x y e t h y l   ( r a e t h ) a c r y l a t e ;   a n d  

(b)   0 . 1 - 1 0 %   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r ;  

in   a  s o l v e n t   ba se   c o n s i s t i n g   e s s e n t i a l l y   of  a t   l e a s t   80% 

by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e   . 

25  2.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1 ,  

c o n s i s t i n g   e s s e n t i a l l y   o f :  

(a )   0 . 1 - 5 %   mixed   f  l u o r o p o l y m e r   c o m p r i s i n g :  

(1)  6 0 - 8 0 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 

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

30  e s s e n t i a l l y   o f :  

( i )   40-90%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   from  a  p e r f   l u o r o a l k y l  

(  meth  )  a e r y   l a t e   monomer   of  f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 » 4 O C ( O ) C R = C H 2 ,   w h e r e   R  i s  

35  -H  or  -CH,  and  k  is  an  e v e n   i n t e g e r   f r o m  

2  to  12;  a n d  

14 
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( i i )   10-60%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  2 - c h l o r o h y d r q x y p r o p y l  

m e t h a c r y l a t e   ;  a n d  

(2)  2 0 - 4 0 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 
5  of  a  s e c o n d   f  l u o r o p o l y m e r   c o m p o n e n t   c o n s i s t i n g  

e s s e n t i a l l y   o f :  

( i )   40-90%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  a  p e r f   l u o r o a l k y l  

( m e t h )   a c r y l a t e   monomer  of  f o r m u l a  

10  C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   w h e r e   R  i s  

-H  or   -CKU  and  k  is  an  even   i n t e g e r   f r o m  

2  to  12;  a n d  

( i i )   10-60%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  an  a l k y l   ( m e t h ) a c r y l a t e  
15  h a v i n g   an  a l k y l   c h a i n   l e n g t h   of  2 - 1 8  

c a r b o n s ;   and  o p t i o n a l l y ,  

( i i i )   up  to  1%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  N - m e t h y l o l   ( m e t h ) a c r y l a m i d e  

a n d / o r   h y d r o x y e t h y l   (me th )   a c r y l a t e ;   a n d  

20  (b)  0 . 1 - 1 0 %   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r ;  

in  a  s o l v e n t   b a s e   c o n s i s t i n g   e s s e n t i a l l y   of  a t   l e a s t   80% 

by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e .  

3.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   2 ,  

25  c o n s i s t i n g   e s s e n t i a l l y   o f :  

(a)  0 . 1 - 5 %   m i x e d   f  l u o r o p o l y m e r   c o m p r i s i n g :  

(1)  6 5 - 7 5 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 
of  a  f i r s t   f  l u o r o p o l y m e r   c o m p o n e n t   c o n s i s t i n g  

e s s e n t i a l l y   o f :  

30  ( i )   60-80%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  a  p e r f   l u o r o a l k y l  

( m e t h )   a c r y l a t e   monomer  of  f o r m u l a  

C F 2 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   where   R  i s  

-H  or   -CH3  and  k  is  an  even   i n t e g e r   f r o m  

35  2  to  12;  a n d  

15 



0 2 5 2 5 7 6  

16 

( i i )   20-40%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  2 - c h l o r o h y d r o x y p r o p y l  

m e t h a c r y l a t e ;   a n d  

(2)  2 0 - 4 0 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 

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

e s s e n t i a l l y   o f :  

( i )   60-80%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f r o m   a  p e r f   l u o r o a l k y l  

( m e t h ) a c r y l a t e   m o n o m e r   of  f o r m u l a  

L0  C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   where   R  i s  

-H  or  -CH3  and  k  is  an  e v e n   i n t e g e r   f r o m  

2  to  12;  a n d  

( i i )   20-40%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f r o m   an  a l k y l   ( m e t h ) a c r y l a t e  

L5  h a v i n g   an  a l k y l   c h a i n   l e n g t h   of  2 - 1 8  

c a r b o n s ;   and  o p t i o n a l l y ,  

( i i i )   up  to   1%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  N - m e t h y l o l   ( m e t h ) a c r y l a m i d e  

a n d / o r   h y d r o x y e t h y l   ( m e t h ) a c r y l a t e ;   a n d  

20  (b)   0 . 1 - 1 0 %   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r ;  

in   a  s o l v e n t   b a s e   c o n s i s t i n g   e s s e n t i a l l y   of  a t   l e a s t   80% 

by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e .  

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

25  c o n s i s t i n g   e s s e n t i a l l y   o f :  

(a)   0 . 1 - 5 %   m i x e d   f  l u o r o p o l y m e r   c o m p r i s i n g :  

(1)  6 5 - 7 5 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 

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

e s s e n t i a l l y   o f :  

30  ( i )   70-80%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f r o m   a  p e r f   l u o r o a l k y l  

( m e t h )   a c r y l a t e   monomer   of  f o r m u l a  

C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R ^ C H 2 ,   where   R  i s  

-H  or  -CH3  and  k  is  an  e v e n   i n t e g e r   f r o m  

35  2  to  12;  a n d  

16 
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( i i )   20-30%  p o l y m e r   c h a i n   u n i t s  
d e r i v e d   f rom  2 - c h l o r o h y d r o x y p r o p y l  

m e t h a c r y   l a t e   ;  a n d  

(2)  2 0 - 4 0 % ,   by  w e i g h t   of  f  l u o r o p o l y m e r   , 
5  of  a  s e c o n d   f  l u o r o p o l y m e r   c o m p o n e n t   c o n s i s t i n g  

e s s e n t i a l l y   o f :  

( i )   65 -75%  p o l y m e r   c h a i n   u n i t s  
d e r i v e d   f rom  a  p e r f   l u o r o a l k y l  

( m e t h ) a c r y l a t e   monomer   of  f o r m u l a  
10  C F 3 C F 2 ( C F 2 ) k C 2 H 4 O C ( O ) C R = C H 2 ,   whe re   .R  i s  

-H  or  -CH3  and  k  is   an  even   i n t e g e r   f r o m  
2  to  12;  a n d  

( i i )   25 -35%  p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f rom  an  a l k y l   ( m e t h ) a c r y l a t e  
15  h a v i n g   an  a l k y l   c h a i n   l e n g t h   of  2 - 1 8  

c a r b o n s ;   a n d  

( i i i )   0 . 0 5 - 1 %   p o l y m e r   c h a i n   u n i t s  

d e r i v e d   f r o m   N - m e t h y l o l   ( m e t h )   a e r y   l a r a i d e  

a n d / o r   h y d r o x y e t h y l   ( m e t h ) a c r y l a t e ;   a n d  
20  (b)   0 . 1 - 1 0 %   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r ;  

in  a  s o l v e n t   b a s e   c o n s i s t i n g   e s s e n t i a l l y   of  a t   l e a s t   80% 

by  w e i g h t   t r i c h l o r o t r i f   l u o r o e t h a n e .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to  C l a i m   1  or  2 
IS  w h e r e i n   t he   a l k y l   ( m e t h ) a c r y l a t e   is  s e l e c t e d   f rom  t h e  

g r o u p   c o n s i s t i n g   of  2 - e t h y l h e x y l   ( m e t h )   a c r y l a t e ,   o c t y l  
( m e t h ) a c r y l a t e ,   i s o d e c y l   ( m e t h ) a c r y l a t e   ,  l a u r y l  
( m e t h ) a c r y l a t e ,   and  s t e a r y l   ( m e t h )   a c r y l a t e .  

50 

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

t h e   a l k y l   ( m e t h )   a e r y   l a t e   i s   2 - e t h y l h e x y l   m e t h a c r y l a t e .  

7.  An  a e r o s o l   s p r a y   f o r m u l a t i o n   c o m p r i s i n g   a  
5  c o m p o s i t i o n   a c c o r d i n g   t o   c l a i m   1  in  a d m i x t u r e   w i t h   a  

s u i t a b l e   p r o p e l l a n t .  

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

c o m p o s i t i o n   a c c o r d i n g   t o   a n y   o n e   o f   c l a i m s   1  t o   4  i n  
10  a d m i x t u r e   w i t h   a  p r o p e l l a n t   s e l e c t e d   f r o m  

d i c h l o r o f   l u o r o m e t h a n e ,   c a r b o n   d i o x i d e ,   m i x t u r e s   of  p r o p a n e  
a n d   i s o b u t a n e ,   d i   c h l o r o d i   f  l u o r o m e   t h a n e   ,  1 , 1 , 1 -  
c h i o r o d i f   l u o r o e t h a n e ,   and  1,  1 - d i f   l u o r o e t h a n e .  

15  9.  An  a e r o s o l   s p r a y   f o r m u l a t i o n   c o m p r i s i n g  
f r o m   7 0 - 8 5 %   by  w e i g h t   o f   a  c o m p o s i t i o n   a c c o r d i n g   to   a n y  
o n e   o f   c l a i m s   1  to   4,  a n d   1 5 - 3 0 %   by  w e i g h t   o f   a  p r o p e l l a n t  
s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   o f  

d i c h l o r o f   l u o r o m e t h a n e ,   d i c h l o r o d i   f  l u o r o m e t h a n e ,   1 , 1 , 1 » -  
20  c h l o r o d i f   l u o r o e t h a n e ,   and  1,  1 - d i f   l u o r o e t h a n e .  
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