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@  Polyester  vinyl  chloride  laminates,  process  for  their  production  and  their  use  In  bonding  compositions. 

A  laminate  comprising  a  layer  of  a  synthetic  linear  poly- 
ester  (3).  a  plasticiser-free  primer  coating  (2)  applied  to 
at  least  one  surface  of  the  polyester  layer  and  comprising 
a  cross-linked  composition  comprising  a  polymer  of  at 
least  one  monomer  selected  from  the  esters  of  acrylic  acid 
and  methacrylic  acid,  and  optionally  acrylic  and/or  meth- 
acrylic  acid,  and  at  least  one  layer  (1)  made  from  a  plasti- 
cised  vinyl  chloride  polymer  composition  which  is  bonded 
to  the  linear  polyester  layer  through  the  intermediary  of  the 
primer  coating.  The  primer  coating  preferably  includes  the 
condensation  product  of  an  amine  with  formaldehyde  to 
effect  cross-linking.  The  surface  of  the  polyester  layer  (3) 
is  coated  with  a  dispersion  of  the  primer  composition,  the 
dispersing  medium  is  removed  and  the  primer  composition 
is  cross-linked. 



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  l a m i n a t e   and  to  a 

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

I t   has  been   f o u n d   d i f f i c u l t   to  p r o d u c e   l a m i n a t e s   o f  

l i n e a r   p o l y e s t e r s   such   as  p o l y e t h y l e n e   t e r e p h t h a l a t e   a n d  

v i n y l   c h l o r i d e   p o l y m e r s   s i n c e   t h e s e   two  t y p e s   of  p o l y m e r s  
do  no t   u s u a l l y   a d h e r e   w e l l   to  each   o t h e r ,   i n d e e d   p o l y -  

e t h y l e n e   t e r e p h t h a l a t e   is  o f t e n   used   as  a  r e l e a s e   l a y e r  

f o r   s h e e t s   or  f i l m s   of  v i n y l   c h l o r i d e   p o l y m e r s .  

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

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

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

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

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

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

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

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

a p p l i e d   to  at  l e a s t   one  s u r f a c e   of  t he   p o l y e s t e r   l a y e r  

and  c o m p r i s i n g   a  c r o s s - l i n k e d   c o m p o s i t i o n   c o m p r i s i n g   a 

p o l y m e r   of  at  l e a s t   one  monomer   s e l e c t e d   f rom  t he   e s t e r s  

of  a c r y l i c   a c i d   and  m e t h a c r y l i c   a c i d ,   and  at   l e a s t   o n e  

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

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

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

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t he   i n v e n t i o n   t h e r e  

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

wh ich   c o m p r i s e s   a p p l y i n g   an  a q u e o u s   or  o r g a n i c   d i s p e r s i o n  

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

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

c o m p o s i t i o n   c o m p r i s i n g   a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

c o m p o s i t i o n   c o m p r i s i n g   a  p o l y m e r   of  at   l e a s t   one  m o n o m e r  
s e l e c t e d   f rom  t he   e s t e r s   of  a c r y l i c   a c i d   and  m e t h a c r y l i c  

a c i d ,   r e m o v i n g   the   d i s p e r s i n g   medium  and  c r o s s - l i n k i n g  

t he   p r i m e r   c o m p o s i t i o n ,   and  b o n d i n g   to  one  or  b o t h   s i d e s  

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

p r i m e r   c o a t i n g   so  f o r m e d ,   a  l a y e r   made  f rom  a  p l a s t i c i s e d  

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



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

is  p r o v i d e d   t he   use  of  a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

c o m p o s i t i o n ,   c o m p r i s i n g   a  p o l y m e r   of  at   l e a s t   one  m o n o m e r  

s e l e c t e d   f rom  t he   e s t e r s   of  a c r y l i c   a c i d   and  m e t h a c r y l i c  

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

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

c r o s s - l i n k e d ,   as  an  a d h e s i o n - p r o m o t i n g   a g e n t   b e t w e e n   t h e  

l a y e r   of  p o l y e s t e r   and  a  l a y e r   made  of  a  p l a s t i c i s e d  

v i n y l   c h l o r i d e   p o l y m e r   w h i c h   is  b o n d e d   t h e r e t o .  

I t   is  to  be  u n d e r s t o o d   t h a t   t h e   t e r m   " l a y e r "  

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

The  p o l y m e r   of  t h e   p r i m e r   c o m p o s i t i o n   may  be  a  h o m o -  

p o l y m e r   or  a  c o p o l y m e r .   The  p o l y m e r   may  o p t i o n a l l y  

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

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

c o m p o s i t i o n   is  c r o s s - l i n k e d   by  v i r t u e   of  t he   i n c l u s i o n  

t h e r e i n   of  a  c o n d e n s a t i o n   p r o d u c t   of  an  a m i n e ,   such   a s  

m e l a m i n e ,   u r e a   and  d i a z i n e s   or  t h e i r   d e r i v a t i v e s ,   w i t h  

f o r m a l d e h y d e ,   w h i c h   may  be  a l k y l a t e d .  

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

a d h e s i o n   b e t w e e n   t h e   l i n e a r   p o l y e s t e r   l a y e r   and  t he   p l a s -  
t i c i s e d   v i n y l   c h l o r i d e   p o l y m e r   l a y e r .   An  e x a m p l e   of  a  

c o m p o s i t i o n   u sed   f o r   t h e   p r i m e r   c o a t i n g   c o m p r i s e s   a 

c o p o l y m e r   of  e t h y l   a c r y l a t e ,   m e t h y l   m e t h y l a c r y l a t e   a n d  

m e t h a c r y l a m i d e ,   w h i c h   has  been   c r o s s - l i n k e d   w i t h   a n  

e t h y l a t e d   m e l a m i n e / f o r m a l d e h y d e   c o n d e n s a t i o n   p r o d u c t .  
The  p r i m e r   c o m p o s i t i o n   is  p r e f e r a b l y   c r o s s - l i n k e d   w i t h  

t h e   a i d   of  a  s u i t a b l e   a d d e d   c r o s s - l i n k i n g   c a t a l y s t ,   e . g .  
ammonium  c h l o r i d e ,   ammonium  n i t r a t e ,   ammonium  t h i o -  

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

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

b e g i n s .   The  p r i m e r   c o a t i n g   may  be  a p p l i e d   to  t he   l i n e a r  



p o l y e s t e r   l a y e r   f rom  an  a q u e o u s   or  o r g a n i c   medium  b u t  

p r e f e r a b l y   is   a p p l i e d   as  an  a q u e o u s   d i s p e r s i o n .   T h e  

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

p r e f e r a b l y   by  h e a t i n g   to  a  t e m p e r a t u r e   e x c e e d i n g   700C  

and  up  to  a  maximum  t e m p e r a t u r e   d e t e r m i n e d   by  the   n a t u r e  

of  t h e   p o l y e s t e r   e m p l o y e d .   H e a t i n g   not   o n l y   s e r v e s   t o  

d r i v e   o f f   t he   a q u e o u s   or   o r g a n i c   medium  bu t   a l s o   t o  

f a c i l i t a t e   t he   c r o s s - l i n k i n g   r e a c t i o n s .  

The  p r i m e d   p o l y e s t e r   l a y e r   ( b e f o r e   l a m i n a t i o n )   i s  

not   at  a l l   s t i c k y   and  can  be  s t o r e d   ( e . g .   wound  up  in  a  

r o l l )   l i k e   an  u n p r i m e d   p o l y e s t e r   f i l m   w i t h o u t   any  p r o b -  

l e m s .  

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

wh ich   may  be  u s e d   f o r   t h e   l a m i n a t e s   of  t h e   i n v e n t i o n  

i n c l u d e   t h o s e   p o l y e s t e r s   wh ich   may  be  o b t a i n e d   by  c o n -  

d e n s i n g   one  or   more  d i c a r b o x y l i c   a c i d s   or  t h e i r   l o w e r  

a l k y l   d i e s t e r s ,   e . g .   t e r e p h t h a l i c   a c i d ,   i s o p h t h a l i c   a c i d ,  

p h t h a l i c   a c i d ,   2 , 5 - ,   2 , 6 -   and  2 , 7 - n a p h t h a l e n e   d i c a r b o x y l i c  

a c i d s ,   s u c c i n i c   a c i d ,   s e b a c i c   a c i d ,   a d i p i c   a c i d ,   a z e l a i c  

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

t h a l i c   a c i d   or  b i s - p - c a r b o x y l p h e n o x y   e t h a n e ,   a n d  

o p t i o n a l l y   a  m o n o c a r b o x y l i c   a c i d ,   such   as  p i v a l i c   a c i d ,  

w i t h   one  or  more  g l y c o l s ,   e . g .   e t h y l e n e   g l y c o l ,   1 , 3 -  

p r o p a n e d i o l ,   1 , 4 - b u t a n e d i o l ,   n e o p e n t y l   g l y c o l   and  1 , 4 -  

c y c l o h e x a n e d i m e t h a n o l .   B i a x i a l l y   o r i e n t e d   and  h e a t - s e t  

f i l m s   or  s h e e t s   of  p o l y e t h y l e n e   t e r e p h t h a l a t e   a r e   p a r -  

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

a c c o r d i n g   to  t h e   i n v e n t i o n .  

When  t he   l a y e r   of  t he   l i n e a r   s y n t h e t i c   p o l y e s t e r   i s  

an  o r i e n t e d   f i l m ,   e . g .   a  b i a x i a l l y   o r i e n t e d   f i l m   of  p o l y -  

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

may  be  a p p l i e d   to  t h e   p o l y e s t e r   l a y e r   b e f o r e   or  b e t w e e n  

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

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

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



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

The  h e a t   t r e a t m e n t   of  t h e   f i l m   d u r i n g   t h e   s t r e t c h i n g  

o p e r a t i o n ( s )   and  h e a t   s e t t i n g   s e r v e s   a l s o   to  r e m o v e   t h e  

d i s p e r s i n g   medium  and  to  e f f e c t   c r o s s - l i n k i n g .  

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

in  t h e   l a m i n a t e s   of  t h e   i n v e n t i o n .   By  a  v i n y l   c h l o r i d e  

p o l y m e r ,   is  m e a n t   a  v i n y l   c h l o r i d e   h o m o p o l y m e r   or   a  v i n y l  

c h l o r i d e   c o p o l y m e r   c o n t a i n i n g   at  l e a s t   50%  m o l a r   ( p r e f -  

e r a b l y   at   l e a s t   80%  m o l a r )   of  p o l y m e r i s e d   v i n y l   c h l o r i d e .  

The  v i n y l   c h l o r i d e   p o l y m e r   may  be  p r e p a r e d   by  any  s u i t a b l e  

p o l y m e r i s a t i o n   p r o c e s s ,   e . g .   p o l y m e r i s a t i o n   in  a q u e o u s  

e m u l s i o n ,   s u s p e n s i o n   or  m i c r o s u s p e n s i o n ,   or  in  b u l k ,  

p r o v i d e d   t he   p r o p e r t i e s   ( p a r t i c u l a r l y   t h e   m o r p h o l o g y )   o f  

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

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

e n v i s a g e d .  

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

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

ment   of  a  s t r o n g   b o n d .   The  o p t i m u m   a m o u n t   or  r a n g e   o f  

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

be  d e t e r m i n e d   e x p e r i m e n t a l l y   as  t h i s   d e p e n d s ,   i n t e r   a l i a ,  

on  t he   minimum  a c c e p t a b l e   l e v e l   of  a d h e s i o n   r e q u i r e d ,   on  

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

l i n e a r   p o l y e s t e r   e m p l o y e d ,   on  t he   n a t u r e   of  t h e   v i n y l  

c h l o r i d e   p o l y m e r   e m p l o y e d   and  on  t h e   m e t h o d   of  b o n d i n g  

used   to  fo rm  t h e   l a m i n a t e .   H o w e v e r   an  a m o u n t   of  p l a s -  

t i c i s e r   w i t h i n   t h e   r a n g e   20%  to  120%  by  w e i g h t   b a s e d   o n  

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

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

f o r   use  in  t h e   l a m i n a t e s   of  t h e   i n v e n t i o n   i n c l u d e  

p h t h a l a t e   e s t e r s   such   as  d i o c t y l   p h t h a l a t e ,   d i - i s o - o c t y l  

p h t h a l a t e ,   C7-C9  a l k y l   p h t h a l a t e   and  b u t y l   b e n z y l  

p h t h a l a t e ,   p h o s p h a t e s   such   as  t r i c r e s y l   p h o s p h a t e ,   c a r -  

b o x y l i c   a c i d   e s t e r s   such   as  d i - i s o - o c t y l   a d i p a t e ,   d i - 2 -  

e t h y l h e x y l   a z e l a t e   and  d i o c t y l   s e b a c a t e ,   c o m p o u n d s  



d e r i v e d   f rom  s o y a   bean  o i l  s u c h   as  e p o x i d i s e d   soya   b e a n  

o i l ,   l i q u i d   p o l y e s t e r   p l a s t i c i s e r s   such   as  p o l y p r o p y l e n e  

l a u r a t e   and  c h l o r i n a t e d   s u b s t a n c e s   such   as  t h e  

c h l o r i n a t e d   p a r a f f i n s .   The  p r e f e r r e d   p l a s t i c i s e r s   a r e  

t he   a l k y l   p h t h a l a t e s ,   p a r t i c u l a r l y   d i o c t y l   p h t h a l a t e ,  

d i - i s o - o c t y l   p h t h a l a t e ,   C7-C9  a l k y l   p h t h a l a t e   and  b u t y l  

b e n z y l   p h t h a l a t e .  

The  l a y e r   of  p l a s t i c i s e d   v i n y l   c h l o r i d e   p o l y m e r   may  
be  i n c o r p o r a t e d   i n t o   t h e   l a m i n a t e   of  t h e   i n v e n t i o n   by  a n y  
s u i t a b l e   t e c h n i q u e .  

In  one  m e t h o d   a  p l a s t i s o l   or  an  o r g a n o s o l   d e r i v e d  

f rom  a  v i n y l   c h l o r i d e   p o l y m e r   ( t h e   p o l y m e r   n o r m a l l y  

b e i n g   made  by  p o l y m e r i s a t i o n   in  a q u e o u s   e m u l s i o n   o r  

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

l i n e a r   p o l y e s t e r   and  the   a s s e m b l y   is  h e a t e d   to  ge l   t h e  

p l a s t i s o l   or  ( a f t e r   r e m o v a l   of  t he   d i l u e n t )   the   o r g a n o s o l  

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

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

to  t he   l i n e a r   p o l y e s t e r   l a y e r .   I f   t he   a d h e s i o n   i s  

i n s u f f i c i e n t ,   f u r t h e r   h e a t i n g   a n d / o r   p r e s s u r e   may  b e  

a p p l i e d   to  e f f e c t   a  s t r o n g   b o n d .   A l t e r n a t i v e l y   t h e  

p l a s t i s o l   may  be  e m b o s s e d .   The  p l a s t i s o l   in  some  c a s e s  

may  a d v a n t a g e o u s l y   be  f o a m a b l e ,   so  t h a t   t he   p l a s t i s o l  

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

l a y e r   to  be  f o r m e d .  

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

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

p o l y m e r   n o r m a l l y   b e i n g   made  by  p o l y m e r i s a t i o n   in  a q u e o u s  

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

t e r e p h t h a l a t e )   a r e   fed   t h r o u g h   ho t   r o l l e r s   ( p r o v i d e d   e . g .  

by  a  c a l e n d e r )   in  o r d e r   to  bond   t he   p o l y e s t e r   f i l m   t o  

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

The  l a m i n a t e s   of  t he   i n v e n t i o n   f i n d   u s e s   in  m a n y  
a p p l i c a t i o n s .   For   e x a m p l e   t h e y   may  fo rm  t h e   b a s i s   o f  



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

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

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

a  p r i m e r   c o a t i n g   Cas  d e f i n e d ) ,   to  a  f i l l e d   u n f o a m e d  

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

of  t he   f l o o r i n g   Cthe  f i l l e r   e . g .   b e i n g   a  h e a t   s t a b i l i s e d  

TiO2  c o m p o s i t i o n ) ,   and  on  i t s   u p p e r   s i d e ,   a g a i n   t h r o u g h  

t he   i n t e r m e d i a r y   of  a  p r i m e r   c o a t i n g   (as   d e f i n e d )   to  a 

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

w h i c h   has  been   a p p l i e d   by  s p r e a d i n g   a  p l a s t i s o l   as  d e s -  

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

p a t t e r n e d   ( e . g .   by  p r i n t i n g )   and  n o r m a l l y   p r o t e c t e d   by  a  

c l e a r   w e a r - r e s i s t a n t   l a y e r .  

The  l a m i n a t e s   of  t h e   i n v e n t i o n   may  a l s o   be  used   a s  

the   b a s i s   of  s o l i d   C i . e .   e n t i r e l y   u n f o a m e d )   f l o o r   or  w a l l  

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

c h l o r i d e   b a s e   l a y e r   s u i t a b l y   p a t t e r n e d   on  i t s   u p p e r  
s u r f a c e   ( e . g .   by  p r i n t i n g )   and  l a m i n a t e d ,   t h r o u g h   t h e  

i n t e r m e d i a r y   of  a  p r i m e r   c o a t i n g   (as   d e f i n e d ) ,   to  a  c l e a r  

w e a r - r e s i s t a n t   l a y e r   of  p o l y e t h y l e n e   t e r e p h t h a l a t e ,   t h e  

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

c h l o r i d e   l a y e r   ( p r e - f o r m e d )   and  t h e   p r i m e d   p o l y e t h y l e n e  

t e r e p h t h a l a t e   l a y e r .  

A n o t h e r   use  f o r   l a m i n a t e s   of  t h e   i n v e n t i o n   is  a s  

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

c a r d s   such   as  s e c u r i t y   c a r d s ,   bank   c a r d s ,   c r e d i t   c a r d s ,  

i d e n t i t y   c a r d s   and  t he   l i k e .   These   can  be  p r e p a r e d   b y  

c o v e r i n g   t he   c a r d   on  e a c h   s u r f a c e   w i t h   f a c i n g   p o l y e s t e r /  

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

i n v e n t i o n   the   l a y e r s   b e i n g   in  t he   fo rm  of  f l e x i b l e   o r  

s t i f f   f i l m s )   each   l a m i n a t e   e x t e n d i n g   b e y o n d   t he   c a r d  

p e r i m e t e r   and  the   l i n e a r   p o l y e s t e r   l a y e r s   of  t h e  

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

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

can  t h e n   be  h e a t - s e a l e d   e . g .   by  p a s s i n g   i t   t h r o u g h   h o t  



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

l a y e r s   e n a b l i n g   each   l a m i n a t e   to  be  b o n d e d   to  t he   c a r d  

and  a l s o   to  the   p a r t   of  t h e   o p p o s i t e   l a m i n a t e   w h i c h   i s  

b e y o n d   the   p e r i m e t e r   of  t h e   c a r d .  

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

to  t he   i n v e n t i o n   is  t h e i r   use  as  c l a d d i n g   f o r   v a r i o u s  

s u b s t r a t e s ,   e . g .   GRP  s h e e t ,   w h e r e   t h e   l i n e a r   p o l y e s t e r  

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

w h i l e   t he   v i n y l   c h l o r i d e   p o l y m e r   l a y e r   ( s i t u a t e d   o u t e r -  

m o s t )   d e c r e a s e s   t he   s u s c e p t i b i l i t y   of  t he   p o l y e s t e r   t o  

d e g r a d a t i o n   by  u l t r a - v i o l e t   l i g h t .  

A n o t h e r   use  f o r   l a m i n a t e s  a c c o r d i n g   to  t he   i n v e n t i o n  

is  as  a d h e s i v e   t a p e s   in  p a c k a g i n g   and  e l e c t r i c a l   a p p l i -  

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

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

s u f f e r   f rom  p o o r   t r a n s v e r s e   t e n s i l e   s t r e n g t h .   The  p o l y -  

e s t e r   l a y e r   (when  b i a x i a l l y   o r i e n t e d )   s i g n i f i c a n t l y  

i m p r o v e s   t he   t r a n s v e r s e   t e n s i l e   s t r e n g t h   of  t he   t a p e  

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

v e r y   t h i n   p o l y e s t e r   l a y e r   ( e . g .  ~  1 0 - 1 5   u)  to  be  e m p l o y e d  

w i t h o u t   d e t r a c t i n g   f rom  t he   t a p e ' s   i m p r o v e d   t e n s i l e  

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

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

l a y e r   s h o u l d   a l s o   be  v e r y   t h i n   ( e . g .   - 1 2 - 1 8   u)  in  o r d e r  

f o r   t he   t o t a l   t a p e   t h i c k n e s s   to  be  a c c e p t a b l y   t h i n ,   a n d  

so  t he   l a m i n a t i o n   is  p r e f e r a b l y   e f f e c t e d   by  the   a p p l i -  

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

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

v o l a t i l e   d i l u e n t )   g e l l i n g   t he   o r g a n o s o l .  

The  p r e s e n t   i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  t h e  

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

d r a w i n g s   in  w h i c h :  

F i g u r e   1  is  p a r t   of  a  c r o s s - s e c t i o n   of  a  l a m i n a t e  

a c c o r d i n g   to  t h e   i n v e n t i o n .  

F i g u r e   2  is  p a r t   of  a  c r o s s - s e c t i o n   of  a n o t h e r  

l a m i n a t e   a c c o r d i n g   to  t he   i n v e n t i o n .  



F i g u r e   3  is   p a r t   of  a  c r o s s - s e c t i o n   of  a  l a m i n a t e  

a c c o r d i n g   to  t he   i n v e n t i o n   in  t h e   f o rm  of  a  s o l i d   f l o o r  

or  w a l l   t i l e .  

F i g u r e   4  is  p a r t   of  a  c r o s s - s e c t i o n   of  a  l a m i n a t e  

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

c u s h i o n   f l o o r i n g .  

I t   is  to  be  u n d e r s t o o d   t h a t   f o r   t he   p u r p o s e   o f  

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

to  s c a l e ,   and  have  e x a g g e r a t e d   f e a t u r e s .  

The  l a m i n a t e   of  F i g u r e   1  has  a  p l a s t i c i s e d   f i l m   1 

of  a  v i n y l   c h l o r i d e   p o l y m e r   b o n d e d ,   t h r o u g h   t he   i n t e r -  

m e d i a r y   of  a  p r i m e r   c o a t i n g   2  a c c o r d i n g   to  t h e   i n v e n t i o n ,  

to  a  b i a x i a l l y   o r i e n t e d   f i l m   3  of  p o l y e t h y l e n e   t e r e p h -  

t h a l a t e .  

The  l a m i n a t e   of  F i g u r e   2  c o n s i s t s   of  a  f o a m e d   p l a s -  

t i c i s e d   l a y e r   4  of  a  v i n y l   c h l o r i d e   p o l y m e r   b o n d e d ,  

t h r o u g h   the   i n t e r m e d i a r y   of  a  p r i m e r   c o a t i n g   5  a c c o r d i n g  

to  t he   i n v e n t i o n ,   to  a  b i a x i a l l y   o r i e n t e d   f i l m   6  o f  

p o l y e t h y l e n e   t e r e p h t h a l a t e .  

The  s o l i d   f l o o r   or  w a l l   t i l e   of  F i g u r e   3  c o n s i s t s  

of  a  b a s e   s h e e t   7  of  a  f i l l e d   p l a s t i c i s e d   v i n y l   c h l o r i d e  

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

c o a t i n g   8  a c c o r d i n g   to  t he   i n v e n t i o n   to  a  w e a r - r e s i s t a n t  

b i a x i a l l y   o r i e n t e d   f i l m   9  of  p o l y e t h y l e n e   t e r e p h t h a l a t e .  

The  s h e e t   7  has  a  p r i n t e d   p a t t e r n ,   d e n o t e d   by  10,  on  i t s  

u p p e r   s i d e .  

The  c u s h i o n e d   f l o o r i n g   of  F i g u r e   4  c o n s i s t s   of  a 

b i a x i a l l y   o r i e n t e d   f i l m   11  of  p o l y e t h y l e n e   t e r e p h t h a l a t e  

p r i m e d   on  each   s i d e   w i t h   p r i m e r   c o a t i n g s   12  and  13  a n d  

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

r e s p e c t i v e l y   to  a  b a s e   s h e e t   14  made  f rom  a  f i l l e d   p l a s -  

t i c i s e d   v i n y l   c h l o r i d e   p o l y m e r   and  to  a  f o a m e d   l a y e r   15 

made  f rom  a  p l a s t i c i s e d   v i n y l   c h l o r i d e   p o l y m e r .   T h e  

f o a m e d   l a y e r   15  has  a  p r i n t e d   p a t t e r n ,   d e n o t e d   by  1 6 ,  

on  i t s   u p p e r   s i d e   w h i c h   is  p r o t e c t e d   by  a  w e a r - r e s i s t a n t  

l a y e r   1 7 .  



The  p r e s e n t   i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  t h e  

f o l l o w i n g   E x a m p l e s .   U n l e s s   o t h e r w i s e   s p e c i f i e d ,   a l l  

p a r t s   and  p e r c e n t a g e s   a r e   by  w e i g h t .  

EXAMPLE  1 

A  b i a x i a l l y   o r i e n t e d   f i l m   of  p o l y e t h y l e n e   t e r e p h -  

t h a l a t e   was  p r e p a r e d   by  s t r e t c h i n g   in  m u t u a l l y   p e r p e n -  
d i c u l a r   d i r e c t i o n s   at  9 0 - 9 5  C   f o l l o w e d   by  h e a t - s e t t i n g  

at   a b o u t   2 1 0 ° C ,   a f t e r   t he   f i r s t   s t r e t c h i n g   o p e r a t i o n   t h e  

f i l m   was  c o a t e d   on  one  s i d e   w i t h   a  p r i m e r   c o m p o s i t i o n  

d e r i v e d   f rom  an  a q u e o u s   l a t e x   of  9 .6   p a r t s   of  a  c r o s s -  

l i n k a b l e   a c r y l i c   c o m p o s i t i o n   c o n s i s t i n g   of  87%  of  a 

c o p o l y m e r   of  e t h y l   a c r y l a t e ,   m e t h y l   m e t h a c r y l a t e   a n d  

m e t h a c r y l a m i d e   (45%,  50%  and  5%)  and  13%  of  e t h y l a t e d  

m e l a m i n e   f o r m a l d e h y d e ,   0 . 3   p a r t s   of  p o l y ( e t h y l e n e   o x i d e  -  

p r o p y l e n e   o x i d e )   e m u l s i f i e r ,   0.1  p a r t s   ammonium  c h l o r i d e  

( c a t a l y s t )   in  90  p a r t s   w a t e r ,   t he   h e a t i n g   d u r i n g   t h e  

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

r emove   the   w a t e r   and  c r o s s - l i n k   t he   a c r y l i c   c o m p o s i t i o n .  

The  f i l m   was  c o a t e d   on  t h e   p r i m e d   s i d e   w i t h   a  p l a s t i s o l  

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

The  p l a s t i s o l   was  p r o d u c e d   by  m i x i n g   the   c o n -  

s t i t u e n t s   in  a  p l a n e t a r y   m i x e r   and  was  s p r e a d   as  a  3  mm 

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

f i l m   u s i n g   k n i f e - o v e r - r o l l   c o a t i n g .   The  c o a t e d   a s s e m b l y  

was  p a s s e d   t h r o u g h   a  c i r c u l a t i n g   a i r   oven   at   1900C  f o r  

3  m i n u t e s   to  f u s e   t h e   p l a s t i s o l   and  to  g e n e r a t e   a  b o n d  

b e t w e e n   t h e   v i n y l   c h l o r i d e   h o m o p o l y m e r   and  the   p o l y -  

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

and  r e e l e d .  

The  bond  b e t w e e n   t he   v i n y l   c h l o r i d e   h o m o p o l y m e r   f i l m  

and  t he   p o l y e t h y l e n e   t e r e p h t h a l a t e   f i l m   was  f o u n d   to  b e  



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

in  F i g u r e   1 .  

EXAMPLE  2 

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

1.  H o w e v e r   t h e   v i n y l   c h l o r i d e   h o m o p o l y m e r   p l a s t i s o l  

e m p l o y e d   was  f o a m a b l e   and  had  t h e   f o l l o w i n g   f o r m u l a t i o n :  

The  a s s e m b l y   C h a v i n g   an  u n f o a m e d   p l a s t i s o l   l a y e r  

1  mm  t h i c k )   was  h e a t e d   at  195°C  f o r   3 .5   m i n u t e s ,   p r o d u c i n g  

a  f oamed   v i n y l   c h l o r i d e   p o l y m e r   l a y e r   3 .5   mm  t h i c k   b o n d e d  

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

t y p e   of  l a m i n a t e   f o r m e d   is  i l l u s t r a t e d   in  F i g u r e   2 .  

EXAMPLE  3 

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

in  E x a m p l e s   1  and  2  was  u s e d   f o r   t h i s   E x a m p l e .   A 

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

f o l l o w i n g   f o r m u l a t i o n   was  p r e p a r e d :  

T h i s   c a l e n d e r e d   s h e e t   was  p r e s s   l a m i n a t e d   ( 1 6 0 ° C ,  

4  m i n u t e s   p r e s s i n g )   to  t h e   p r i m e d   p o l y e t h y l e n e   t e r e p h -  
t h a l a t e   f i l m .   The  bond  f o r m e d   was  v e r y   s t r o n g .  

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

F i g u r e   1  ( w i t h   t h e   v i n y l   c h l o r i d e   l a y e r   b e i n g   made  f r o m  



a  c a l e n d e r e d   s h e e t   and  not   f rom  a  p l a s t i s o l   as  i n  

E x a m p l e   1 ) .  

EXAMPLE  4 

C u s h i o n   f l o o r i n g   of  t he   t y p e   i l l u s t r a t e d   in  F i g u r e  

4  was  p r e p a r e d ,   s t a r t i n g   f rom  b i a x i a l l y   o r i e n t e d   p o l y -  

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

t h e   p r i m e r   c o m p o s i t i o n   u s e d   in  E x a m p l e s   1  to  3 .  

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

p o l y m e r   ( e . g .   made  f rom  t h e   f o r m u l a t i o n   u s e d   in  E x a m p l e   1 

or  E x a m p l e   3)  was  b o n d e d   to  t he   p o l y e s t e r   l a y e r   u s i n g   a n y  
s u i t a b l e   t e c h n i q u e   ( p l a s t i s o l   s p r e a d i n g ,   c a l e n d e r i n g ,  

p r e s s i n g )   so  as  to  fo rm  the   b a s e   of  t h e   f l o o r i n g .   N e x t ,  

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

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

p o s i t i o n   u s e d   in  E x a m p l e   2)  was  s p r e a d   on to   the   u p p e r  
s i d e   of  the   p r i m e d   p o l y e s t e r   l a y e r   and  f o a m e d   and  g e l l e d  

by  h e a t i n g .   The  c u s h i o n   f l o o r i n g   was  s u i t a b l y   p a t t e r n e d  

by  p r i n t i n g   and  f i n i s h e d   w i t h   a  w e a r - r e s i s t a n t   l a y e r .  



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

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

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

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

p r i s i n g   a  p o l y m e r   of  at  l e a s t   one  monomer   s e l e c t e d   f r o m  

t h e   e s t e r s   of  a c r y l i c   a c i d   and  m e t h a c r y l i c   a c i d ,   and  a t  

l e a s t   one  l a y e r   made  f rom  a  p l a s t i c i s e d   v i n y l   c h l o r i d e  

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

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

c o a t i n g .  

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

p o l y e s t e r   l a y e r   is  b i a x i a l l y   o r i e n t e d .  

3.  A  l a m i n a t e   a c c o r d i n g   to  e i t h e r   c l a i m   9  o r  

c l a i m   2  w h e r e i n   t h e   s y n t h e t i c   l i n e a r   p o l y e s t e r   is  p o l y -  

e t h y l e n e   t e r e p h t h a l a t e .  

4.  A  l a m i n a t e   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e -  

c e d i n g   c l a i m s   w h e r e i n   t h e   a t   l e a s t   one  l a y e r   of  t h e   v i n y l  

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

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

w h i c h   c o m p r i s e s   a p p l y i n g   an  a q u e o u s   or  o r g a n i c   d i s p e r s i o n  

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

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

c o m p o s i t i o n   c o m p r i s i n g   a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

c o m p o s i t i o n   c o m p r i s i n g   a  p o l y m e r   of  at  l e a s t   one  m o n o m e r  

s e l e c t e d   f rom  t he   e s t e r s   of  a c r y l i c   a c i d   and  m e t h a c r y l i c  

a c i d ,   r e m o v i n g   t he   d i s p e r s i n g   med ium  and  c r o s s - l i n k i n g  

the   p r i m e r   c o m p o s i t i o n ,   and  b o n d i n g   to  one  or   b o t h   s i d e s  

of  the   p o l y e s t e r   l a y e r ,   t h r o u g h   t h e   i n t e r m e d i a r y   of  t h e  

p r i m e r   c o a t i n g   so  f o r m e d ,   a  l a y e r   made  f rom  a  p l a s t i c i s e d  

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

6.  A  p r o c e s s   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  

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

o p e r a t i o n s   and  t he   p r i m e r   c o a t i n g   c o m p o s i t i o n   is  a p p l i e d  
to  i t   b e f o r e   or  b e t w e e n   t h e   s t r e t c h i n g   o p e r a t i o n s .  



7.  A  p r o c e s s   a c c o r d i n g   to  e i t h e r   c l a i m   5  o r  

c l a i m   6  w h e r e i n   t he   l a y e r   of  t h e   p l a s t i c i s e d   v i n y l  

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

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

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

p l a s t i s o l   or  ( a f t e r   r e m o v a l   of  t he   o r g a n o s o l   d i l u e n t )  

the   o r g a n o s o l   i n t o   a  c o h e r e n t   l a y e r .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  w h e r e i n   t h e  

p l a s t i s o l   is  f o a m a b l e   so  t h a t   t he   p l a s t i s o l   g e l l i n g   s t e p  

a l s o   c a u s e s   a  f o a m e d   v i n y l   c h l o r i d e   p o l y m e r   to  be  f o r m e d .  

g.  The  use  of  a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

c o m p o s i t i o n   c o m p r i s i n g   a  p o l y m e r   of  at  l e a s t   one  m o n o m e r  

s e l e c t e d   f rom  t h e   e s t e r s   of  a c r y l i c   a c i d   and  m e t h a c r y l i c  

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

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

c r o s s - l i n k e d ,   as  an  a d h e s i o n - p r o m o t i n g   a g e n t   b e t w e e n   t h e  

l a y e r   of  p o l y e s t e r   and  a  l a y e r   made  of  a  p l a s t i c i s e d  

v i n y l   c h l o r i d e   p o l y m e r   wh ich   is  b o n d e d   t h e r e t o .  

10.  The  use  of  a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

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   9  w h e r e i n   t he   p o l y m e r   o f  

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

m e t h a c r y l a t e   and  m e t h a c r y l a m i d e .  

11.  The  use  of  a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

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   9  w h e r e i n   t he   p o l y m e r   o f  

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

d e r i v e d   f rom  a c r y l i c   a c i d   a n d / o r   m e t h a c r y l i c   a c i d .  

12.  The  use  of  a  p l a s t i c i s e r - f r e e   c r o s s - l i n k a b l e  

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   of  c l a i m s   9  to  11 

w h e r e i n   t he   c r o s s - l i n k i n g   of  t he   c o m p o s i t i o n   is  e f f e c t e d  

by  the   i n c l u s i o n   t h e r e i n   of  a  c o n d e n s a t i o n   p r o d u c t   of  a n  
amine   w i t h   f o r m a l d e h y d e .  
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