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@  Electroconductive  articles  and  a  method  of  preparing  them. 

Electroconductive  articles  such  as  paper  have  a  coat- 
ing  consisting  essentially  of  (1)  a  barrier  coating  com- 
prising  a  copolymer  of  ethylene  and  vinyl  acetate,  a  styrene- 
butadiene  latex,  sodium  alginate  or  a  fluorocarbon  with 
starch  or  a  modified  starch;  and  (2)  an  electroconductive 
coating.  Such  articles  are  made  by  applying  the  barrier 
coating  to  a  substrate,  allowing  it  to  dry,  applying  the  elec- 
troconductive  coating  over  the  barrier  coating  and  allowing 
it  to  dry. 



This  i n v e n t i o n   r e l a t e s   to  e l e c t r o c o n d u c t i v e   paper   a n d  

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

In  the  c o a t i n g   a r t ,   as  c u r r e n t l y   p r a c t i s e d   f o r  

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

only  s t a r c h ,   s t a r c h   t h a t   has  been  c h e m i c a l l y   mod i f i ed   in  a  

known  manne r ,o r   a  combina t ion   of  s t a r c h   and  a  r e s i n ,   such  as  a  

copolymer  of  s t y r e n e   and  male ic   anhydr ide .   The  b a r r i e r - c o a t e d  

shee t   is  s u b s e q u e n t l y   o v e r c o a t e d   with  a  c u a t i n g   t h a t   h a s  

e l e c t r o c o n d u c t i v e   p r o p e r t i e s   and  is  then  r e f e r r e d   to  in  t h e  

t r a d e   as  conduc t i ve   base  s tock .   Using  the  p r e c e d i n g   m a n u f a c t u r i n g  

p r o c e s s ,   f r e q u e n t   problems  occur  with  the  base  s tock  in  o b t a i n i n g  

the  r e q u i r e d   degree  of  s o l v e n t   h o l d o u t ,   c o n d u c t i v i t y   and  low 

t a c k i n e s s .   P a r t i c u l a r l y   at  high  r e l a t i v e   h u m i d i t i e s ,   t a c k i n e s s  

o f   the  c o n d u c t i v i z e d   paper  causes  numerous  p r o d u c t i o n   problems  on  

the  c o a t i n g   machine  and  c a l ende r   s t a c k s ,   r e s u l t i n g   in  r e e l -  

b l o c k i n g   and  p r o c e s s i n g   d i f f i c u l t i e s .  

Our  unique  b a r r i e r   c o a t i n g   for  e l e c t r o c o n d u c t i v e  

paper ,   when  used  in  combina t ion   with  a  s u i t a b l e   c o n d u c t i v e  

polymer  f o r m u l a t i o n ,   wi l l   p r o v i d e  a   f i n i s h e d   conduc t ive   b a s e  



s tock   t h a t   has  improved  s o l v e n t   ho ldou t   and  c o n d u c t i v i t y ,   and  a  

low  degree  of  t a c k i n e s s   at  high  r e l a t i v e   h u m i d i t i e s .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n ,   a  b a r r i e r  

c o a t i n g   c o n s i s t s   e s s e n t i a l l y   of  from  5  to  50  p e r c e n t   by  w e i g h t  

of  a  copolymer  of  e t h y l e n e   and  v iny l   a c e t a t e ,   a  s t y r e n e - b u t a d i e n e  

l a t e x ,   sodium  a l g i n a t e   or  a  f l u o r o c a r b o n ,   t o g e t h e r   with  f rom 

95  to  50  p e r c e n t   by  weight  of  a  mod i f i ed   s t a r c h .   This  c o a t i n g  

may  be  a p p l i e d   to  the  paper   raw  s tock  by  c o n v e n t i o n a l   c o a t i n g  

t e c h n i q u e s   in  amounts  r ang ing   from  0.8  t o  3 . 5   g/m2.  The  c o n -  

d u c t i v e   c o a t i n g   may  c o n t a i n   from  10  to  90  p e r c e n t   by  w e i g h t ,  

p r e f e r a b l y   70  to  90  p e r c e n t   by  weight ,   of  an  e l e c t r o c o n d u c t i v e  

polymer  and  from  10  to  90  p e r c e n t   by  weight   of  a  combina t ion   o f  

p igments   and /o r   b i n d e r s .   This  c o a t i n g   may  also  be  a p p l i e d   t o  

one  or  both  s ides   of  the  b a r r i e r - c o a t e d   paper   by  c o n v e n t i o n a l  

c o a t i n g   t e c h n i q u e s ,   such  as  b lade ,   a i r   kn i fe   or  r e v e r s e   r o l l  

methods  in  amounts  r ang ing   from  0.8  to  6.0  gfm2  per  side  of  t h e  

p a p e r .  
The  p r e f e r r e d   copolymer  of  e t h y l e n e  a n d   v iny l   a c e t a t e  

is  an  aqueous  l a t e x   p roduc t   marketed   by  A i r  



P r o d u c t s   and  C h e m i c a l s ,   I n c . ,   as  A i r f l e x   110  and  t h e  

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

t y l a t e d ,   o x i d i z e d   or   c a t i o n i c   s t a r c h .  

The  n a t u r e   of   t h e   e l e c t r o c o n d u c t i v e   p o l y m e r   c o m -  

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

i n v e n t i o n   i s   n o t   c r i t i c a l .   Any  of  a  v a r i e t y   of   e l e c -  

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

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

l e c t e d   i s   c a p a b l e   of  i m p a r t i n g   a d e q u a t e   s u r f a c e   r e s i s -  

t i v i t y   to   t h e   b a s e   raw  s t o c k .   As  c a t i o n i c   e l e c t r o c o n -  

d u c t i v e   p o l y m e r s ,   t h e r e   may  be  e m p l o y e d   any  w a t e r -  

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

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

a r e   t h o s e   o f   t h e   f o r m u l a :  

w h e r e i n :  

R  s t a n d s   f o r   h y d r o g e n   or   l o w e r   a l k y l ;  

R1  r e p r e s e n t s   a  member   of  t h e   c l a s s   c o m p o s e d   o f  

R2  s t a n d s   f o r  

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

h y d r o x y - l o w e r   a l k y l e n e   or   l o w e r -   a l k y l - s u b s t i t u t e d  



l o w e r   a l k y l e n e   g r o u p ,   and  R3  s t a n d s   f o r   a  l o w e r  

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

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

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

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

ammonium  c h l o r i d e ,   p o l y - [ a l p h a - ( m e t h y l e n e   t r i m e t h y l  

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

o y l o x y e t h y l t r i m e t h y l   ammonium  c h l o r i d e ) .   A l s o   u s e f u l  

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

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

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

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

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

w h e r e   R  i s   an  a l k y l   g r o u p   of   1  to   18  c a r b o n   a t o m s  

and  R 1  i s   R  or   β - p r o p i o n a m i d o   and  A  i s   an  a n i o n .  

A  p r e f e r r e d   p o l y m e r  o f   t h i s   c l a s s   i s   p o l y - ( d i m e t h y l -  

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

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

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

c o m m o n l y   d e s i g n a t e d   as  " i o n e n e s " .  

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

p o l y m e r s   p r e p a r e d   f r o m   h a l o   a l k y l   d i a l k y l   a m i n e   m o n o -  

mer   u n i t s ,   s u c h   a s  3 - i o n e n e ( p o l y - ( d i m e t h y l   p r o p y l ) -  

ammonium  c h l o r i d e ) ,   p r e p a r e d   by  t h e   p o l y m e r i z a t i o n   o f  

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

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

as  3 , 4 - i o n e n e   w h i c h   i s   p r e p a r e d   f r o m   1 , 3 - b i s - d i m e t h y l -  

a m i n o   p r o p a n e   and  1 , 4 - d i c h l o r o b u t e n e .   O t h e r   i o n e n e  

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



may  be  e m p l o y e d   as  t h e   e l e c t r o c o n d u c t i v e   c o m p o n e n t  

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

In  a d d i t i o n   to   t h e   c a t i o n i c   e l e c t r o c o n d u c t i v e  

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

p h o s p h o n i u m   and  s u l f o n i u m   p o l y m e r s   a l s o   may  be  e m -  

p l o y e d   as  t h e   e l e c t r o c o n d u c t i v e   c o m p o n e n t   in   t h e  

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

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

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

and  p o l y - ( g l y c i d y l t r i b u t y l   p h o s p h o n i u m   c h l o r i d e )  

and  t h e   l i k e .  

I t   s h o u l d   be  n o t e d   t h a t   t h e  t y p i c a l   c a t i o n i c  

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

one  or   more   o t h e r   mer  u n i t s .   For   e x a m p l e ,   c o p o l y -  

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

n ium  c h l o r i d e   and  d i a c e t o n e   a c r y l a m i d e   o r   t h e   r e a c -  

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

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

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

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

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

m i n e d   by  t h e   q u a n t i t y   of   c a t i o n i c   o r   a n i o n i c   n e c e s -  

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

t h e   b a s e   s h e e t .  

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

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

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

r e s i s t i v i t y   to   t h e   b a s e   s h e e t ,   may  be  e m p l o y e d   a s  

t h e   e l e c t r o c o n d u c t i v e   c o m p o n e n t   in   t h e   i m p r o v e d  

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

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



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

q u a t e r n a r y   ammonium  p o l y m e r s   and  c o p o l y m e r s .   O f  

t h e s e ,   t h e   m o s t   p r e f e r r e d   p o l y m e r s   a r e   p o l y - ( d i -  

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

m e t h y l   d i a l l y l   ammonium  c h l o r i d e   and  d i a c e t o n e   a c r y -  
l a m i d e   c o n t a i n i n g   f r o m   70  to   98%  d i a l l y l   m o n o m e r ,  

p o l y v i n y l b e n z y l   t r i m e t h y l   ammonium  c h l o r i d e ,   p o l y -  

m e t h a c r y l o y l o x y e t h y l   t r i m e t h y l   ammonium  c h l o r i d e ,  

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

p o l y e p i c l o r o h y d r i n   80  to   100%  q u a t e r n i z e d   w i t h   t r i -  

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

o y l o x y e t h y l   t r i m e t h y l   ammonium  c h l o r i d e   c o n t a i n i n g  

f r o m   90  to   99.5%  m e t h a c r y l o y l o x y e t h y l   monomer   u n i t s ,  

p o l y - m e t h a c r y l o y l o x y e t h y l   d i m e t h y l   h y d r o x y e t h y l  

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

c h l o r i d e ) .  

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

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

of   g r e a t   v a r i e t y   and  do  n o t   c o n s t i t u t e   a  c r i t i c a l  

a s p e c t   o f   t h e   i n s t a n t   i n v e n t i o n .   Any  of   t h e   w a t e r -  

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

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

f o r m u l a t i o n s   of   t h i s   i n v e n t i o n .   S u i t a b l e   b i n d e r s  

w i l l   i n c l u d e ,   f o r   e x a m p l e ,   p o l y v i n y l a l c o h o l s ,   p o l y -  

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

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

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

s e i n s ,   and  t h e   l i k e   or   m i x t u r e s   t h e r e o f .   S i m i l a r l y ,  

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

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

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

m e r c i a l l y   a v a i l a b l e   c a l c i u m   c a r b o n a t e s ,   k a o l i n   c l a y s ,  



t i t a n i u m   d i o x i d e s ,   a l u m i n a s   or   c o m b i n a t i o n s   of   t h e s e  

m a t e r i a l s .  

The  e l e c t r o c o n d u c t i v e   c o a t i n g   f r o m u l a t i o n   u t i -  

l i z e d   in   t h i s   i n v e n t i o n   may  a l s o   c o n t a i n   c e r t a i n   m o n o -  

and  b i s - ( l H , l H , 2 H , 2 H - p e r f l u o r o a l k y l ) - p h o s p h a t e   e s t e r s ,  
when  i n c o r p o r a t e d   i n t o   e l e c t r o c o n d u c t i v e   c o a t i n g   f o r -  

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

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

s o l v e n t   h o l d o u t   p r o p e r t i e s .   In  g e n e r a l ,   u s e f u l   p e r -  

f l u o r o a l k y l   p h o s p h a t e   e s t e r s   w i l l   h a v e   t h e   f o r m u l a ,  

w h e r e i n   m  i s   an  i n t e g e r   b e t w e n   4  and  10,   n  i s   a n  

i n t e g e r   b e t w e e n   1  and   11,   y  i s   1  or   2  and  M  i s   a  

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

a l k a l i   m e t a l   ( L i ,   K,  Na  and  t h e   l i k e ) ,   ammonium  o r  

s u b s t i t u t e d   ammonium  i n c l u d i n g   m e t h y l a m i n e ,   d i m e t h y l -  

a m i n e ,   d i e t h y l a m i n e ,   m o n o e t h a n o l a m i n e ,   d i e t h a n o l a m i n e ,  

t r i e t h a n o l a m i n e   or   m o r p h o l i n e   and  t h e   l i k e .   P r e f e r r e d  

s a l t s   g e n e r a l l y   a r e   t h e   d i e t h a n o l a m i n e   s a l t s .   D e s i r -  

a b l y ,   C   and  C   t a k e n   t o g e t h e r ,   c o n s t i t u t e   a  s t r a i g h t  

c h a i n   of  a t   l e a s t   8  c a r b o n   a t o m s .   Such   p e r f l u o r o a l k y l  

p h o s p h a t e   e s t e r s   a r e   w e l l - k n o w n   m a t e r i a l s   and  a r e  

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

f u l l y   d e s c r i b e d   in   t h e   a r t .   P a r t i c u l a r l y   p r e f e r r e d   i s  

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

E.  I .   du  P o n t   de  N e m o u r s   Company ,   I n c . ,   W i l m i n g t o n ,  

D e l a w a r e ,   u n d e r   t h e   T r a d e m a r k ,   ZONYL  RP,  w h i c h   c o n t a i n s  

d i e t h a n o l a m i n e   s a l t s   of   mono-   and  b i s - ( l H , l H , 2 H , 2 H -  

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

e v e n   n u m b e r e d   in   t h e   r a n g e   C8-C18  and  t h e   s a l t s   h a v e  



a  f l u o r i n e   c o n t e n t   of   52.4%  to   54.4%  as  d e t e r m i n e d   o n  

a  s o l i d s   b a s i s   or   ammonium  b i s ( N - e t h y l - 2 - p e r f l u o r o -  

a l k y l s u l f o n a m i d o   e t h y l )   p h o s p h a t e s ,   c o n t a i n i n g   n o t  

more   t h a n   15%  ammonium  m o n o ( N - e t h y l - 2 - p e r f l u o r o a l k y l -  

s u l f o n a m i d o   e t h y l )   p h o s p h a t e s ,   w h e r e   t h e   a l k y l   g r o u p  
i s   more   t h a n   95%  C 8  a n d   t h e   s a l t s   h a v e   a  f l u o r i n e  

c o n t e n t   of   50.2%  to   52.8%  as  d e t e r m i n e d   on  a  s o l i d s  

b a s i s .   M a t e r i a l s   of   t h i s   t y p e   a r e   s o l d   by  3M  C o . ,  

I n c . ,   u n d e r   t h e   T r a d e m a r k   SCOTCHBAN. 

In  o r d e r   to   i l l u s t r a t e   t h e   a d v a n t a g e s   d e r i v e d  

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

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

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

r o d   and  a l s o   r a n   a  K e e g a n   P i l o t   C o a t e r .   The  c o a t e d  

s h e e t s   w e r e   c o n d i t i o n e d   o v e r n i g h t   a t   20%  and  50% 

r e l a t i v e   h u m i d i t y   (RH)  and  7 2 ° F .   a f t e r   w h i c h   t h e y  

w e r e   w e i g h e d   to   o b t a i n   c o a t w e i g h t   and  e v a l u a t e d   f o r  

c o n d u c t i v i t y   by  u s i n g   a  K e i t h l e y   610B  E l e c t r o m e t e r  

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

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

a f t e r   10  s e c o n d s   c o n t a c t   t i m e .   T a c k i n e s s   of   t h e  

p a p e r   was  d e t e r m i n e d   by  hand   f e e l .   The  r e s u l t s   o f  

t h e s e   t e s t s   a r e   s e t   f o r t h   in   t h e   f o l l o w i n g   t a b l e s .  

















































1.  An  e l e c t r o c o n d u c t i v e   a r t i c l e   having  improved  s o l v e n t  

ho ldou t   and  a  low  degree  of  t a c k i n e s s ,   sa id   a r t i c l e   compr i s ing   a  

s u b s t r a t e   coa ted   on  at   l e a s t   one  side  with  a  b a r r i e r   c o a t i n g   a n d  

an  e l e c t r o c o n d u c t i v e   c o a t i n g   o v e r l y i n g   the  b a r r i e r   c o a t i n g ,  

c h a r a c t e r i z e d   by  the  b a r r i e r   c o a t i n g ' s   c o n s i s t i n g   e s s e n t i a l l y   o f  

from  5  to  50  p e r c e n t   by  w e i g h t  o f   a  copolymer  of  e t hy l ene   a n d  

v iny l   a c e t a t e ,   a  s t y r e n e - b u t a d i e n e   l a t e x ,   sodium  a l g i n a t e   or  a  

f l u o r o c a r b o n ,   t o g e t h e r   with  from  95  to   50  p e r c e n t   by  weight   o f  

a  mod i f i ed   s t a r c h .  

2.  An  a r t i c l e   as  c la imed  in  Claim  1  in  which  both  s i d e s  

of  the  e l e c t r o c o n d u c t i v e   a r t i c l e   have  an  e l e c t r o c o n d u c t i v e  

c o a t i n g .  

3.  An  a r t i c l e   as  claimed  in  Claim  1  or  2  in  which  t h e  

e l e c t r o c o n d u c t i v e   c o a t i n g   is  p o l y - ( d i m e t h y l   d i a l l y l   ammonium 

c h l o r i d e ) ,   a  copolymer  of  d imethyl   d i a l l y l   ammonium  c h l o r i d e   a n d  

d i a c e t o n e   ac ry lamide   c o n t a i n i n g   from  70  to  98%  of  d i a l l y l   monomer 

u n i t s ,   p o l y v i n y l b e n z y l   t r i m e t h y l   ammonium  c h l o r i d e ,   p o l y m e t h -  

a c r y l o y l o x y e t h y l   t r i m e t h y l   ammonium  c h l o r i d e ,   p o l y m e t h a c r y l o y l o x y -  

e thyl   t r i m e t h y l   ammonium  m e t h o s u l f a t e ,   p o l y e p i c h l o r o h y d r i n   80  t o  

100%  q u a t e r n i z e d   with  t r i m e t h y l a m i n e ,   a  copolymer  of  a c r y l a m i d e  

a n d  m e t h a c r y l o y l o x y e t h y l   t r i m e t h y l   ammonium  c h l o r i d e   c o n t a i n i n g  

from  90  to  99.5%  m e t h a c r y l o y l o x y e t h y l   monomer  u n i t s ,   p o l y -  

( m e t h a c r y l o y l o x y e t h y l   d imethyl   h y d r o x y e t h y l   ammonium  c h l o r i d e ) ,  



or  p o l y - ( d i m e t h y l   p ropyl   ammonium  c h l o r i d e ) .  

4.  An  a r t i c l e   as  c laimed  in  Claim  1,  2  or  3,  c h a r a c t e r i z e d  

by  the  e l e c t r o c o n d u c t i v e   c o a t i n g ' s   a lso  c o n t a i n i n g   a  f l u o r o s u r -  

f a c t a n t   of  the  f o r m u l a  :  

where  m  is  an  i n t e g e r   between  4  and  10,  n  is  an  i n t e g e r   b e t w e e n  

1  and  11,  y  is  1  or  2  and  M  is  an  a l k a l i   me ta l ,   ammonium  o r  

s u b s t i t u t e d   ammonium  c a t i o n ,   or  an  ammonium  b i s ( N - e t h y l - 2 - p e r -  

f l u o r o a l k y l s u l f o n a m i d o   e t hy l )   phospha te   c o n t a i n i n g   not  more  t h a n  

15%  ammonium  m o n o ( N - e t h y l - 2 - p e r f l u o r o a l k y l s u l f o n a m i d o   e t h y l )  

p h o s p h a t e s   where  the  a lky l   group  is  more  than  95%  by  weight   C8 
a n d   the  f l u o r i n e   c o n t e n t   is  50.2  to  52.8%  by  weight   as  d e t e r m i n e d  

on  a  s o l i d s   b a s i s .  

5.  A  method  of  p r e p a r i n g   an  a r t i c l e   as  c la imed  in  any  one  

of  Claims  1  to  4,  compr i s ing   app ly ing   the  b a r r i e r   c o a t i n g   to  a t  

l e a s t   one  s ide  of  the  s u b s t r a t e ,   d ry ing   the  b a r r i e r - c o a t e d  s u b -  

s t r a t e ,   a p p l y i n g   the  conduc t ive   c o a t i n g   over  the  b a r r i e r   c o a t i n g  

and  d ry ing   the  conduc t ive   c o a t i n g .  
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