
J  
Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0  3 9 6   7 6 5  

Office  europeen  des  brevets  A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  
p u b l i s h e d   in  a c c o r d a n c e   with  Ar t .  

158(3)  E P C  

©  Application  number:  89910939.1  ©  Int.  CI.5:  D06M  11/00,  D06M  11 /12 ,  
D06M  15/00,  D06P  5 / 0 2  

©  Date  of  filing:  02.10.89 

©  International  application  number: 
PCT/JP89/01006 

©  International  publication  number: 
WO  90/04671  (03.05.90  90/10) 

©  Priority:  19.10.88  JP  263412/88 
16.03.89  JP  66851/89 

@  Date  of  publication  of  application: 
14.11.90  Bulletin  90/46 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

©  Applicant:  TORAY  INDUSTRIES,  INC. 
2-1,  Nihonbashi  Muromachi  2-chome 
Chuo-ku 
Tokyo  103(JP) 

©  Inventor:  TOHYAMA,  Syunroku 
1173-36,  Tobakou  Yasu-cho  Yasu-gun 
Shiga  520-23(JP) 
Inventor:  IKEYAMA,  Masami 
2030-34,  Kamihiraki-cho  Youkaichi-shi 
Shiga  527(JP) 
Inventor:  NAKABE,  Ikuko 
5-10,  Nakahozumi  1-chome  Ibaraki-shi 
Osaka  567(JP) 

©  Representative:  Brehm,  Hans-Peter,  Dr., 
Dipl.-Chem. 
Patentanwaite  Kern,  Brehm  &  Partner 
Albert-Rosshaupter-Strasse  73 
D-8000  Munchen  70(DE) 

^ _ ©   COATED  POLYESTER  FIBER  FABRIC  AND  PROCESS  FOR  ITS  PRODUCTION. 
<  

lO©  A  coated  polyester  fiber  fabric  free  of  stain  due  i 
|®  to  migration  of  dispersed  dyes  and  a  process  for  its  \  \  \  -\  \  \  \  \  \  \~~ 

production  are  disclosed.  Specifically,  inorganic  fine  I T / / / / / / / /  
<0  particles  capable  of  adsorbing  dyes  are  used  to  trap  \   V \   \  \  \  \  \  \  \   ̂
^jdyes  migrating  through  resin  and  enclose  dye  mol-  /   /   /   /   /   /   /   /   /  

ecules  in  the  fine  pores  thereof,  thus  preventing  y  /   ' / / / / / / /  
O   stain  due  to  migration  of  dye  molecules  to  other 
^   fabric  surface. 
LU 
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PATENT  S P E C I F I C A T I O N  

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

p r e p a r a t i o n   t h e r e o f  

T e c h n o l o g i c a l   F i e l d  

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

p o l y e s t e r   f i b e r   e x h i b i t i n g   no  s t a i n i n g   c a u s e d   by  d y e  

m i g r a t i o n   and  a  m e t h o d   f o r   p r e p a r a t i o n   t h e r e o f .  

B a c k g r o u n d   T e c h n o l o g y  

As  c o a t e d   f a b r i c s   u s e d   now,  woven  and  k n i t t e d   f a b r i c s  

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

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

w a t e r - v a p o r   p e r m e a b l e   and  r e p e l l e n t ,   b r e a t h a b l e ,   f l a m e -  

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

H o w e v e r ,   as  r e c e n t l y   d i f f e r e n c e s   in   p r i c e s   b e t w e e n  

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

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

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

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

s t a b i l i t y ,   s t r e n g t h ,   l i g h t   r e s i s t a n c e   and  d i v e r s i t y   of   t h e  

raw  m a t e r i a l   to   n y l o n   f i b e r s .  

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

such   a  f a t a l   d e f e c t   t h a t   t h e   dye  in   t h e   p o l y e s t e r   f i b e r  
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m i g r a t e s   to  t h e   c o a t e d   f i l m   and  t h e   c o a t e d   f i l m   i t s e l f   o f  

a  p r o d u c t   t h e   b a s e   f a b r i c   of   w h i c h   i s   dyed   and  o t h e r  

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

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

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

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

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

w i t h   an  a c i d   dye  and  in   a d d i t i o n ,   t h e   d i s p e r s e   dye  h a s  

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

s y n t h e t i c   r e s i n s ,   so  t h a t   t h e   dye  m o l e c u l e s   in   t h e   f i b e r  

c o u l d   e a s i l y   m i g r a t e   to   t h e   c o a t e d   f i l m   l a y e r .  

T h e r e f o r e ,   when  c o a t e d   f a c e s   of   d i f f e r e n t   c o l o r s   a r e  

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

in  t h e r e b y .   R e l a t e d   w i t h   t h i s   p r o b l e m s ,   v a r i o u s  

i n v e s t i g a t i o n s   to   s o l v e   t h i s   p r o b l e m   have   b e e n   done   up  t o  

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

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

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

u s e   n o w .  

So  f a r   in  b o t h   J a p a n e s e   P a t e n t   L a i d - O p e n  

No.  4 8 7 3 / 1 9 8 3   and  J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  5 3 6 3 2 / 1 9 8 7 ,   m e t h o d s   w h i c h   had  q u i t e   d i f f e r e n t   p u r p o s e s  

f rom  t h a t   of   t h e   p r e s e n t   i n v e n t i o n ,   b u t   w h e r e i n   f i b e r  

s t r u c t u r e s   we re   t r e a t e d   by  p r o v i d i n g   a  w a t e r   r e p e l l a n t  

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

p a r t i c l e s   w h e r e i n   S i 0 2   was  t h e   ma in   c o m p o n e n t   was  f o r m e d ,  

we re   p r o p o s e d .  

H o w e v e r ,   t h e   p u r p o s e s   of   t h e s e   i n v e n t i o n s   w e r e   to   t r y  

to  o b t a i n   a  w a t e r p r o o f   f a b r i c   e x h i b i t i n g   b o t h   b r e a t h a b l e  

and  w a t e r - v a p o r   p e r m e a b l e   c h a r a c t e r i s t i c s   by  m a k i n g   f i n e  

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

p a t h s   f o r   a i r   and  w a t e r - v a p o r   and  any  s u g g e s t i o n   on  a  

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

d i s p e r s e   dye  i s   n o t   p r a c t i c a l l y   g i v e n .  

D i s c l o s u r e   of   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   p r o p o s e s   a  c o a t e d   f a b r i c   of   a  

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

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

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

dye  f rom  a  f a b r i c   f a c e   to   a n o t h e r   f a b r i c   f a c e   a r e   l i t t l e  

and  a  m e t h o d   f o r   p r e p a r a t i o n   t h e r e o f .  

The  p o l y e s t e r   f i b e r   s t r u c t u r e   in   t h e   p r e s e n t  

i n v e n t i o n   m e a n s   n o t   o n l y   woven  and  k n i t t e d   f a b r i c s   a n d  

n o n - w o v e n   f a b r i c s   of   100%  p o l y e s t e r   f i b e r   b u t   a l s o   m i x e d  

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

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

f i b e r s   a r e   e s s e n t i a l   c o m p o n e n t s   and  no  l i m i t a t i o n   e x i s t s ,  

out  t h e   e f f e c t   i s   more   r e m a r k a b l e   when  100%  p o l y e s t e r   o r  
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t h e   p o l y e s t e r   f i b e r   w i t h   a  h i g h   r a t e   of   b l e n d   b o t h   d y e d  

w i t h   a  d i s p e r s e d   dye  i s   u s e d .  

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

i n v e n t i o n ,   s i l i c o n   d i o x i d e ,   t i t a n i u m   o x i d e ,   z i r c o n i u m  

o x i d e ,   a l u m i n u m   o x i d e ,   a c t i v e   c a r b o n   e t c . ,   a r e   u s e d .  

Among  t h e m ,   s i l i c o n   d i o x i d e   can  be  m o s t   e f f e c t i v e l y   u s e d  

f rom  t h e   p o i n t   of  e f f e c t   and  u t i l i t y .  

The  d i m e n s i o n   of   t h e   f i n e   p o r e   d i a m e t e r   in  t h e   p o r o u s  

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

e f f e c t   of  t h e   m i g r a t e d   d y e .   T h e r e f o r e ,   t h e   one  w i t h   a  
o 

f i n e   p o r e   d i a m e t e r   of   15  OA  or   s m a l l e r   can   be  u s e d .   A 

o 
d i a m e t e r   of   10  -  100A  i s   p r e f e r a b l e   f rom  t h e   p o i n t   of   t h e  

e f f e c t .   I f   i t   i s   l a r g e r   t h a n   150A,  a d s o r p t i o n   a n d  

r e t e n t i o n   of   t h e   m i g r a t e d   dye  i s   n o t   s u f f i c i e n t .  

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

2 
p a r t i c l e   i s   p r e f e r a b l y   200  m  /g  or  l a r g e r   and  m o r e  

2 
p r e f e r a b l y   500  m  / g .   I f   t h e   s u r f a c e   a r e a   i s   s m a l l e r   t h a n  

2 200  m  / g ,   t h e   e f f e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   n o t  

s u f f i c i e n t .  

As  t h e   r e s i n   m a t e r i a l   u s e d   in  t h e   p r e s e n t   i n v e n t i o n ,  

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

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

a c e t a t e   can  be  f r e e l y   s e l e c t e d .  

N e x t ,   a  m e t h o d   f o r   p r e p a r a t i o n   of   a  c o a t e d   f a b r i c   i n  

t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d .  
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T h e r e   a r e   two  m e t h o d s .   The  f i r s t   one  i s   a  m e t h o d  

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

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

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

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

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

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

f i b e r   b e f o r e   c o a t i n g   w i l l   be  e x p l a i n e d .   I t   i s   e s s e n t i a l  

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

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

of  t h e   p r e s e n t   i n v e n t i o n .   From  t h e   v i e w   p o i n t   of   h a n d l i n g  

and  w o r k a b i l i t y ,   i t   i s   a  p r e f e r a b l e   m e t h o d   t h a t   an  a g .  

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

a d h e r e d   by  means   of   p a d d i n g .   The  d r y i n g   t e m p e r a t u r e   a f t e r  

p a d d i n g   s h o u l d   be  a t   80°C  -  1 6 0 ° C ,   p r e f e r a b l y   in  t h e   r a n g e  

of  100°C  -  1 3 0 ° C ,   and  a b o v e   1 6 0 ° C ,   t h e   e f f e c t   d e c r e a s e s .  

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

0.5  -  15  wt.%  i s   p r e f .   b a s e d   on  t h e   w e i g h t   of   t h e   f a b r i c  

and  1 .5  -  10  wt.%  i s   more   p r e f e r a b l e .  

As  t h e   p a r t i c l e   s i z e   of   t h e   p o r o u s   f i n e   i n o r g a n i c  

p a r t i c l e s   to   be  u s e d ,   t h e   p a r t i c l e s   in   t h e   r a n g e   o f  

1  -  100  my  can   be  u s e d   and  t h o s e   in   t h e   r a n g e   o f  

L0  -  50  my  a r e   u s u a l l y   p r e f e r a b l y   u s e d .  

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

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

-  5  -  
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for  u s i n g   an  o r d x n a r y   r e s i n   f o r   f i n i s h i n g   m   p a r a l l e l   i s  

D r e f e r a b l y   u s e d .  

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

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

:he  p a r t i c l e   s i z e   to   be  u s e d   i s   15  ym  a t   maximum  and  t h e  

s m a l l e r   one  i s   p r e f e r a b l e .   In  t h i s   m e t h o d ,   g o o d  

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

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

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

i e t e r i o r a t i o n   of   c o a t i n g   q u a l i t y .  

In  t h e   s e c o n d   m e t h o d ,   t h e r e   e x i s t s   a  m e t h o d   w h e r e i n  

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

in  t h e   r e s i n   f i l m .   Fo r   e x a m p l e ,   as  i l l u s t r a t e d   in  F i g u r e  

1,  a  l a m e l l a r   s t r u c t u r e   c o n s i s t i n g   of   a  r e s i n   l a y e r   A 

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

d i s p e r s e d   a t   a  h i g h   c o n c e n t r a t i o n   and  a  r e s i n   l a y e r   B 

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

no t   i n c o r p o r a t e d   i s   c i t e d .  

P r a c t i c a l l y   s p e a k i n g ,   a  r e s i n   s o l u t i o n   A  c o n t a i n i n g  

10%  or   more  i n o r g a n i c   p a r t i c l e s   b a s e d   on  t h e   w e i g h t   of   t h e  

s o l i d   c o n t e n t   of   t h e   r e s i n   as  a  r e s i n   l a y e r   c o n t a i n i n g  

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

s o l u t i o n   B  c o n t a i n i n g   no  or  l e s s   t h a n   10%  i n o r g a n i c  

p a r t i c l e s   as  a  r e s i n   l a y e r   a r e   p r e p a r e d .   As  t h e   o r d e r   o f  

c o a t i n g ,   e i t h e r   a  m e t h o d   w h e r e i n   t h e   f i r s t   l a y e r   1  of  t h e  
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f i b e r   l a y e r   4  i s   p r e p a r e d   by  c o a t i n g   w i t h   t h e   r e s i n  

s o l u t i o n   B  and  t h e   s e c o n d   l a y e r   2  i s   p r e p a r e d   by  c o a t i n g  

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

i s   done   in  t h e   r e v e r s e   o r d e r   can   be  u s e d .   In  a d d i t i o n ,   t o  

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

f i r s t ,   s e c o n d   or   t h i r d   l a y e r   in   F i g u r e   1  i s   c o a t e d   w i t h  

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

t h e   r e s i n   s o l u t i o n   B.  In  c a s e   when  t h e   f i r s t   l a y e r   1  i s  

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

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

d e c r e a s e s   in  some  c a s e s .   I f   t h e   a d h e s i v e n e s s   w i t h   t h e  

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

s e c o n d   l a y e r   2  or  t h e   t h i r d   l a y e r   i s   c o a t e d   w i t h   t h e   r e s i n  

s o l u t i o n   A.  In  a d d i t i o n ,   i t   i s   p r e f e r a b l e   t h a t   t h e  

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

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

c o n c e n t r a t i o n   i s   3  ym  or   t h i c k e r .   No  l i m i t a t i o n   e x i s t s   o n  

bhe  c o a t i n g   m e t h o d .   E s p e c i a l l y ,   in   t h e   m e t h o d   w h e r e i n  

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

are  l a m e l l a r l y   i n c o r p o r a t e d   in   a  r e s i n   f o r   c o a t i n g ,   as  t h e  

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

: a t c h   c o m p l e t e l y   dye  m o l e c u l e s   m i g r a t i n g   f rom  a  f i b e r   i n t o  

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

Ln  t h e   f i n e   p o r e s   w h i c h   t h e   p o r o u s   f i n e   i n o r g a n i c  

a r t i c l e s   h a v e ,   t h e   p r e s e n t   i n v e n t i o n   e x h i b i t s   t h e r e b y   a n  
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e f f e c t   p r e v e n t i n g   p e r m a n e n t l y   dye  f rom  m i g r a t i o n .  

B r i e f   E x p l a n a t i o n   of   t h e   D r a w i n g  

F i g u r e   1  i s   a  c r o s s - s e c t i o n a l   f i g u r e   i l l u s t r a t i n g   a n  

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

in  E x a m p l e   4  of   t h e   p r e s e n t   i n v e n t i o n .  

1:  The  f i r s t   l a y e r  

2:  The  s e c o n d   l a y e r  

3  :  The  t h i r d   l a y e r  

4:  The  f i b e r   l a y e r  

The  B e s t   E m b o d i m e n t   f o r   P r a c t i c i n g   t h e  

P r e s e n t   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   in   m o r e  

d e t a i l   by  u s i n g   E x a m p l e s   h e r e i n b e l o w ,   b u t   n o t   r e s t r i c t e d  

by  t h e s e   E x a m p l e s .  

(1)  E v a l u a t i o n   of   f a s t n e s s   to   dye  m i g r a t i o n   a n d  

s t a i n i n g   in  E x a m p l e s   was  p e r f o r m e d   by  means   of   t h e  

f o l l o w i n g   m e t h o d .  

A  t e s t   p i e c e   (5  cm  x  5  cm)  and  a t t a c h e d   w h i t e  

p o l y e s t e r   f a b r i c s   ( t h e   raw  f a b r i c   of   w h i c h   was  t h e   same  a s  

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

r e s i n   as  t h e   one  u s e d   f o r   t h e   t e s t   p i e c e ;   5  cm  x  5  cm) 

w e r e   i n s e r t e d   b e t w e e n   two  g l a s s   p l a t e s   in  s u c h   a  way  t h a t  

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

t h e   n o n - c o a t e d   f a c e   of   t h e   t e s t   p i e c e   and  t h e y   we re   p l a c e d  

in  a  c o n s t a n t   t e m p e r a t u r e   o v e n   ( a t   100°C  ±2°C)  f o r   48  h r  

w h i l e   a  l o a d i n g   of   200  g  was  a p p l i e d   t h e r e o n .   A f t e r  

c o o l i n g   i t ,   t h e   s t a t e   of   dye  m i g r a t i o n   f rom  t h e   t e s t   p i e c e  

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

c l a s s i f i c a t i o n   by  means   of   a  g r e y   s c a l e   f o r   e v a l u a t i n g  

s t a i n i n g .  

The  r e s u l t s   o b t a i n e d   in   E x a m p l e s   and  C o m p a r a t i v e  

E x a m p l e s   w e r e   s u m m a r i z e d   in   T a b l e   1 .  

(2)  In  a d d i t i o n ,   t h e   f o l l o w i n g   r e s i n s   w e r e   u s e d   a s  

c o a t i n g   r e s i n s   in   E x a m p l e s   and  C o m p a r a t i v e   E x a m p l e s .  

P o l y e t h e r   p o l y u r e t h a n e   r e s i n  

( " C r y s b o n   8006HV"  m a n u f a c t u r e d   by  S a n y o   C h e m i c a l   C o . ,  

L t d . )  

A c r y l i c   r e s i n  

( " C r y s c o a t   P - 1 , 1 2 0 "   m a n u f a c t u r e d   by  D a i n i p p o n   I n k  

C h e m i c a l   C o . ,   L t d . )  

S i l i c o n e   r e s i n  

( T o r a y   s i l i c o n e   "SD  8 , 0 0 1 "   m a n u f a c t u r e d   by  T o r a y  

S i l i c o n e   C o . ,   L t d . )  

E x a m p l e   1 

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

f i l a m e n t s   of   e a c h   50  d e n i e r   as  a  w a r p   and  75  d e n i e r   as  a  

r e f t   was  dyed   w i t h   a  d i s p e r s e   dye   " R e s o l i n e   B l u e   FBL"  o f  
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3%  o . w . f .   a t   130°C  f o r   60  min  and  was  w a s h e d   as  u s u a l .   A 

d y e d   f a b r i c   f o r   c o a t i n g   was  o b t a i n e d   by  p e r f o r m i n g   h e a t -  

s e t t i n g   t r e a t m e n t   a t   180°C  a f t e r   d r y i n g .  

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

a q u e o u s   s o l u t i o n   w h e r e i n   30  g / 1   of   a  t r i m e t h y l o l m e l a m i n e  

and  a  s i l i c o n   d i o x i d e   w i t h   a  p a r t i c l e   d i a m e t e r   of   20  my,  a  
0  2 f i n e   p o r e   d i a m e t e r   of  6  OA  and  a  s u r f a c e   a r e a   of   300  m  / g  

w h i c h   i s   15%  of  t h e   s o l i d   c o n t e n t   of   t h e   r e s i n   w e r e  

d i s p e r s e d   and  t h e   f a b r i c   was  d r i e d   a t   130°C  f o r   1  m i n .  

The  b u i l d - u p   of  t h e   s i l i c o n   d i o x i d e   was  2 .4%.   T h e n ,   i t  

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

d i m e t h y l   f o r m a m i d e   by  means   o f   a  k n i f e   c o a t e r   and  t h e  

s o l u t i o n   was  c o a g u l a t e d   by  m e a n s   of   a  we t   p r o c e s s   t o  

2 o b t a i n   a  c o a t e d   f a b r i c   w i t h   a  c o a t i n g   w e i g h t   of   25  g/m  . 

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

The  dyed   f a b r i c   o b t a i n e d   in  E x a m p l e   1  was  w e t - c o a t e d  

o n l y   w i t h   a  p o l y e t h e r   p o l y u r e t h a n e   r e s i n   s o l u t i o n   i n  

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

E x a m p l e   2 

A  dyed  f a b r i c   f o r   c o a t i n g   was  o b t a i n e d   by  t h e   s a m e  

m e t h o d   as  t h a t   of  E x a m p l e   1.  T h e n ,   15%  of   a  s i l i c o n  

d i o x i d e   b a s e d   on  t h e   s o l i d   c o n t e n t   of   t h e   r e s i n   w i t h   a  
o 

p a r t i c l e   d i a m e t e r   of   3  ym,  a  f i n e   p o r e   d i a m e t e r   of   50A  a n d  

2 
a  s u r f a c e   a r e a   of   500  m  /g  w e r e   d i s p e r s e d   in   a  p o l y e t h e r  

p o l y u r e t h a n e   r e s i n   s o l u t i o n   in  d i m e t h y l f o r m a m i d e   and  t h e  
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r a o n c   was  c o a t e d   w i t h   t h i s   s o l u t i o n   by  means   of   a  k n i f e  

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

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

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

p a r t i c l e   d i a m e t e r   of   20  ym,  a  f i n e   p o r e   d i a m e t e r   of   2 1 0 A  

2 and  a  s u r f a c e   a r e a   of   150  m  /g  was  o b t a i n e d   by  t h e   s a m e  

m e t h o d   as  t h a t   of   E x a m p l e   2 .  

E x a m p l e   3 

A  c o a t e d   f a b r i c   was  o b t a i n e d   by  t h e   same  m e t h o d   a s  

t h a t   of   E x a m p l e   2  e x c e p t   u s i n g   an  a c r y l i c   and  a  s i l i c o n e  

r e s i n   as  t h e   c o a t i n g   r e s i n .  

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

A  c o a t e d   f a b r i c   was  o b t a i n e d   by  t h e   same  m e t h o d   a s  

t h a t   of   E x a m p l e   3  e x c e p t   u s i n g   s e p a r a t e l y   e a c h   an  a c r y l i c  

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

E x a m p l e   4 

A  dyed   f a b r i c   f o r   c o a t i n g   was  o b t a i n e d   by  t h e   s a m e  

n e t h o d   as  t h e   one  in   E x a m p l e   1 .  

T h e n ,   i t   was  c o a t e d   w i t h   a  p o l y e t h e r   p o l y u r e t h a n e  

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

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

c o a g u l a t e d   by  means   of   a  we t   p r o c e s s   to   o b t a i n   a  f i l m .  

30%  of   s i l i c o n   d i o x i d e   b a s e d   on  t h e   s o l i d   c o n t e n t   o f  

the  r e s i n   w i t h   an  i n o r g a n i c   p a r t i c l e   d i a m e t e r   of   3  ym,  

i  f i n e   p o r e   d i a m e t e r   of   5  OA  and  s u r f a c e   a r e a   of   500  m  / g  
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were   d i s p e r s e d   in  t h e   same  r e s i n   s o l u t i o n   and  t h e  

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

means   of   a  k n i f e   c o a t e r   and  t h e   c o a t e d   s o l u t i o n   w a s  

c o a g u l a t e d   by  means   of   a  we t   p r o c e s s   to   make  a  t o p   c o a t   o f  

a  f i l m .   F u r t h e r m o r e ,   t h i s   c o a t e d   f a b r i c   was  c o a t e d   w i t h  

t h e   same  r e s i n   c o n t a i n i n g   no  p o r o u s   f i n e   i n o r g a n i c  

p a r t i c l e   by  means   of  a  k n i f e   c o a t e r   and  t h e   c o a t e d   r e s i n  

s o l u t i o n   was  c o a g u l a t e d   by  means   of   a  we t   p r o c e s s   t o  

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

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

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

was  10  ym.  

E x a m p l e   5 

A  c o a t e d   f a b r i c   was  o b t a i n e d   by  t h e   same  m e t h o d   a s  

t h e   one  in   E x a m p l e   1  e x c e p t   u s i n g   a c r y l i c   and  s i l i c o n  

r e s i n s   as  t h e   c o a t i n g   r e s i n s .   The  t h i c k n e s s   of   t h e   l a y e r  

of  p o r o u s   f i n e   i n o r g a n i c   p a r t i c l e s   was  10  ym.  

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

A  dyed   f a b r i c   f o r   c o a t i n g   was  o b t a i n e d   by  t h e   s a m e  

m e t h o d   as  t h e   one  in  E x a m p l e   1.  T h e n ,   15%  of   s i l i c o n  

d i o x i d e   w i t h   a  p a r t i c l e   d i a m e t e r   of   3  y,  a  p o r e   v o l u m e   o f  
o 

0 .5   c c / g ,   a  p o r e   d i a m e t e r   of   170A  and  a  s u r f a c e   a r e a   o f  

2 300  m  /g  b a s e d   on  t h e   s o l i d   c o n t e n t   of   t h e   r e s i n   w e r e  

d i s p e r s e d   in  a  p o l y e s t e r   p o l y u r e t h a n e   r e s i n   s o l u t i o n   i n  

d i m e t h y l   f o r m a m i d e   and  t h e   f a b r i c   was  c o a t e d   w i t h   t h e  
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o o r a i n e a   s o l u t i o n   by  means   of  a  k n i f e   c o a t e r   to   o b t a i n   a  

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

T a b l e   1 

C o n d i t i o n   F a s t n e s s   t o  
m i g r a t i o n  

S i l i c o n   d i o x i d e   R e s i n   and  s t a i n i n g  

E x a m p l e   1  20  mum  U r e t h a n e   4 - 5  

C o m p a r a t i v e  
E x a m p l e   1  —   U r e t h a n e   2 

o 
E x a m p l e   2  S O O ^ / f   M e t h a n e   *  -  5 

C o m p a r a t i v e   20  ym,  21  OA  TT  ^ .  
E x a m p l e   2  150  m V g   U r e t h a n e   2 

0 
3  ym,  50A  _  . . .  
500  m V g   A c r y l i c   4  -  5 

E x a m p l e   3  —  : 
o 

3  ym,  50A  _  .  1  . .  
500  m V g   S i l i c o n   4  -  5 

—   A c r y l i c   1 
C o m p a r a t i v e  
E x a m p l e   3 

—   S i l i c o n   1 

o 
E x a m p l e   4  l o O ^ / T   M e t h a n e   5 
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T a b l e   1  ( C o n t i n u e d )  

C o n d i t i o n   F a s t n e s s   t o  
:  m i g r a t i o n  

S i l i c o n   d i o x i d e   R e s i n   and  s t a i n i n g  

3  urn,  50A  A c r v i i c   4  _  5 500  m2/g   A c r y ± i c   4  s  

3  ym,  5  OA  _  .  ,  . .   _ 
500  i a / g   S x l i c o n   4  -  5 

0  U r e t h a n e   2 - 3  
C o m p a r a t i v e   3  ym,  17  OA 
E x a m p l e   4  300  m 2 / g  

S i l i c o n   1 

N o t i c e :   The  c o l u m n   of   s i l i c o n   d i o x i d e   shows  t h e   a v e r a g e  

p a r t i c l e   d i a m e t e r ,   t h e   a v e r a g e   p a r t i c l e   p o r e  

p o r e   d i a m e t e r   and  t h e   s u r f a c e   a r e a   f rom  t h e   t o p .  
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P o s s i b i l i t y   of   I n d u s t r i a l   A p p l i c a t i o n  

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

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

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

and  w a t e r p r o o f ,   w a t e r - v a p o r   p e r m e a b l e   and  r e p e l l e n t ,  

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

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

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

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

r e s i s t a n c e   and  v e r s a t i l i t y   of   raw  m a t e r i a l s   a n d  

s u b s t i t u t e s   f o r   a  p a r t   of   i t s   d e m a n d .   D e v e l o p m e n t s   of   n e w  

u s e s   can  be  a l s o   e x p e c t e d   t h e r e b y .  
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EP  0  396  765  A1  -  »  ■ 

C l a i m s  

1.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r  

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

f i n e   p o r e s   w i t h   a  p o r e   d i a m e t e r   of   150A  or   s m a l l e r   b e i n g  

a d h e r e d   on  t h e   f i b e r   s u r f a c e   or  i n c o r p o r a t e d   in   a  c o a t i n g  

r e s i n   f i l m .  

2.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  w h e r e i n   a  p o r o u s   f i n e   i n o r g a n i c  

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

c o n s i s t i n g   of   s i l i c o n   d i o x i d e ,   t i t a n i u m   o x i d e ,   z i r c o n i u m  

o x i d e ,   a l u m i n u m   o x i d e   and  a c t i v e   c a r b o n .  

3.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  w h e r e i n   a  p o r o u s   f i n e   i n o r g a n i c  

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

2 200  m  /g  or  l a r g e r .  

4.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  c h a r a c t e r i z e d   by  s a i d   p o r o u s   f i n e  

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

t h i c k n e s s   d i r e c t i o n   of   a  c o a t e d   f i l m .  

5.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  c h a r a c t e r i z e d   by  s a i d   p o r o u s   f i n e  

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

f i n e   p o r e s   of   10  -  1 0 0 A .  

6.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  c h a r a c t e r i z e d   by  s a i d   r e s i n   b e i n g   a  
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EP  0  396  765  A1 

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

7.  A  c o a t e d   f a b r i c   of   a  p o l y e s t e r   f i b e r   a s  

d e s c r i b e d   in  C l a i m   1  c h a r a c t e r i z e d   by  t h e   a m o u n t   o f  

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

1 .5   -  10  wt.%  b a s e d   on  t h e   w e i g h t   of   t h e   f i b e r .  

8.  A  m e t h o d   f o r   p r e p a r i n g   a  c o a t e d   f a b r i c   of   a  

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

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

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

of   150A  or   s m a l l e r   and  p e r f o r m i n g   a  c o a t i n g   t r e a t m e n t   o n  

s a i d   s u r f a c e .  

9.  A  m e t h o d   f o r   p r e p a r i n g   a  c o a t e d   f a b r i c   of   a  

p o l y e s t e r   f i b e r   as  d e s c r i b e d   in  C l a i m   8  c h a r a c t e r i z e d   b y  

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

p a r t i c l e   d i a m e t e r   o f   10  -  50  ym.  

10.  A  m e t h o d   f o r   p r e p a r i n g   a  c o a t e d   f a b r i c   of   a  

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

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

h a v i n g   f i n e   p o r e s   w i t h   an  a v e r a g e   p o r e   d i a m e t e r   of   15  OA  o r  

s m a l l e r .  

11.  A  m e t h o d   f o r   p r e p a r i n g   a  c o a t e d   f a b r i c   of   a  

p o l y e s t e r   f i b e r   as  d e s c r i b e d   in  C l a i m   10  c h a r a c t e r i z e d   b y  

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

p a r t i c l e   d i a m e t e r   b e i n g   15  ym  or  s m a l l e r .  
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