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

p r i n t i n g   p l a t e ,   more  p a r t i c u l a r l y   to   a  s u p p o r t   f o r  

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

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

r o u g h e n e d .  

I t   has   been   known  in  t h e   a r t   to   use  i r o n   m a t e r i a l s   w i t h  

t he   s u r f a c e s   r o u g h e n e d   such  as  i r o n   f o i l s   p r o d u c e d   by  t h e  

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

p r i n t i n g   p l a t e ,   as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u l i c a t i o n s   Nos .   1 3 0 3 9 5 / 1 9 8 1 ,   1 3 0 3 9 6 / 1 9 8 1 ,   1 5 0 5 9 2 / 1 9 8 1   a n d  

6 4 5 9 7 / 1 9 8 2 .  

H o w e v e r ,   t h e   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   u s i n g   t h e s e  

s u p p o r t s   s u f f e r   f rom  t h e   d r a w b a c k   t h a t   a  p a r t   of  t h e   i m a g e  

l i n e   p o r t i o n   may  be  p e e l e d   o f f   d u r i n g   p r i n t i n g   ove r   a  l o n g  

t e r m ,   t h u s   b e i n g   i n s u f f i c i e n t   in  p r i n t i n g   l i f e .   T h e r e   i s  

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

l i n e   p o r t i o n   may  be  damaged   by  t h e   s o - c a l l e d   " h a n d  

d e v e l o p m e n t "   in  w h i c h   d e v e l o p i n g   is   p e r f o r m e d   by  r u b b i n g  

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

w i t h o u t   use   of  an  a u t o m a t i c   d e v e l o p i n g   m a c h i n e ,   n a m e l y   t h e  

p r o b l e m   of  n a r r o w   t o l e r a n c e   in  d e v e l o p i n g   m e t h o d s .  



A c c o r d i n g l y ,   i t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e  

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

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

and  p r i n t i n g   l i f e .  

O t h e r   o b j e c t s   of  t h i s   i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e  

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

The  o b j e c t s   of  t h i s   i n v e n t i o n   can  be  a c c o m p l i s h e d   b y  

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

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

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

l i n e   a v e r a g e   r o u g h n e s s   (Ra)  of  0 . 1   to   3  p m .  

T h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   in  d e t a i l   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  t h e   d r a w i n g s ;  

F i g .   1  is   a  s c a n n i n g   e l e c t r o n   m i c r o s c o p e   p h o t o g r a p h   o f .  t h e  

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

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

( m a g n i f i c a t i o n  :   x  4 , 0 0 0 ,   s l a n t e d   a n g l e :   3 0 ° ) ;   a n d  

F i g s .   2  t h r o u g h   4  a r e   s c a n n i n g   e l e c t r o n   m i c r o s c o p e  

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

i n v e n t i o n   ( m a g n i f i c a t i o n s :   x  4 , 0 0 0   in  F i g .   2  and  F i g .   3,  x  

3 , 0 0 0   in  F i g .   4;  s l a n t e d   a n g l e :   0°  in  F i g .   2,  and  30°  i n  

any  of  o t h e r s )  

The  i r o n   m a t e r i a l   to   be  u s e d   in  t h i s   i n v e n t i o n   i s  

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

e l e m e n t s .   As  o t h e r   e l e m e n t s   f o r m i n g   a l l o y s   w i t h   i r o n ,  

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

o t h e r s .  

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

( a l l o y s   of  c a r b o n   ( 0 . 0 4   to   1 .7  %)  and  i r o n ) ,   c a s t   i r o n s  



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

f u r t h e r   s p e c i a l   s t e e l s   ( e . g .   m a n g a n e s e   s t e e l ,   n i c k e l  

s t e e l ,   c h r o m i u m   s t e e l ,   n i c k e l - c h r o m i u m   s t e e l )   h a v i n g   a d d e d  

o t h e r   e l e m e n t s   ( e . g .   m a n g a n e s e ,   n i c k e l ,   c h r o m i u m ,   c o b a l t ,  

t u n g s t e n ,   m o l y b d e n u m ) ,   e t c .   The  above   c a r b o n   s t e e l s   may 
i n c l u d e   s u p e r - s o f t   s t e e l s   ( 0 . 2 5  %   or  l e s s   c a r b o n ) ,   s o f t  

s t e e l s   ( 0 . 2 5   to   0 . 5  %   c a r b o n ) ,   h a r d   s t e e l s   ( 0 . 5   to   1 .0   % 

c a r b o n )   and  s u p e r - h a r d   s t e e l s   ( 1 . 0   %  or  more  c a r b o n ) .  

As  t h e   i r o n   m a t e r i a l   of  t h i s   i n v e n t i o n ,   t h e r e   may  b e  

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

by  r o l l i n g ,   e l e c t r o c a s t i n g ,   e t c .  

The  i r o n   m a t e r i a l   in  t h i s   i n v e n t i o n   has  i t s   c e n t e r   l i n e  

a v e r a g e   r o u g h n e s s   (Ra)  of  0 .1   to   3  pm.  The  c e n t e r   l i n e  

a v e r a g e   r o u g h n e s s   (Ra)  h e r e i n   m e n t i o n e d   is   t h e   a v e r a g e   o f  

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

p o i n t s   on  a  r o u g h n e s s   c u r v e   f rom  t he   c e n t e r   l i n e   in  a  

r o u g h n e s s   p r o f i l e   as  shown  in  DIN  4768 ,   and  i t   i s  

r e p r e s e n t e d   in  t e r m s   of  t h e   Ra  v a l u e   e x p r e s s e d   in  m i c r o n  

u n i t s ,   w h i c h   v a l u e   is  d e t e r m i n e d   by  t h e   f o r m u l a   s h o w n  

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

t h e   l a t e r a l   d i r e c t i o n   is  made  X  a x i s   and  t h a t   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   Y  a x i s ,   and  t he   p o i n t   on  t h e  

r o u g h n e s s   c u r v e   i s   r e p r e s e n t e d   by  (x,   y ) :  

The  Ra  of  t h e   i r o n   m a t e r i a l   of  t h i s   i n v e n t i o n   i s  

p r e f e r a b l y   0 .3   to   2  pm,  p a r t i c u l a r l y   p r e f e r a b l y   0 .3  to   1 . 5  

pm  in  v i ew  of  w a t e r   r e t e n t i v i t y .  

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

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

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

t h e   m e c h a n i c a l   m e t h o d ,   t h e   c h e m i c a l   m e t h o d   and  t h e  



e l e c t r o l y t i c   m e t h o d .   As  t h e   m e c h a n i c a l   m e t h o d ,   t h e r e   may  
be  i n c l u d e d   t h e   b a l l   g r a i n i n g   m e t h o d ,   t h e   b r u s h   g r a i n i n g  

m e t h o d   and  t h e   g r a i n i n g   m e t h o d   w i t h   l i q u i d   h o r n i n g .   As  

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

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

p h o s p h o r i c   a c i d ,   n i t r i c   a c i d ,   h y d r o c h l o r i c   a c i d ,   o x a l i c  

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

p e r o x i d e ,   e t c .   As  t h e   e l e c t r o l y t i c   m e t h o d ,   t h e r e   may  b e  

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

e l e c t r o l y s i s .   As  t h e   m e t h o d   of  e t c h i n g   by  e l e c t r o l y s i s ,  

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

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

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

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

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

t h e r e   may  be  i n c l u d e d   t h e   m e t h o d s   in  w h i c h   an  a c i d i c   b a t h  

s u c h   as  s u l f a t e   b a t h ,   c h l o r i d e   b a t h ,   b o r o f l u o r i d e   b a t h ,  

m i x e d   s a l t   b a t h   ( e . g .   s u l f a t e - c h l o r i d e   b a t h ) ,   f e r r o u s  

s u l f a m a t e ,   e t c   is   u s e d .   In  p r e p a r a t i o n   of  t h e   i r o n  

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

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

d e p e n d i n g   on  t h e   c o m p o s i t i o n   of  t h e   i r o n   m a t e r i a l ,   e t c .   I n  

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

p a r t i c u l a r l y   p r e f e r r e d .  

The  i r o n   m a t e r i a l   in  t h i s   i n v e n t i o n   has  Ra  of  0 . 1   to   3  p m ,  

p a r t i c u l a r l y   p r e f e r a b l y   w i t h   a  v a l l e y - c o u n t   T2  of  300  t o  

1500  a t   t h e   c u t t i n g   l i n e   a t   0 .4   µm  as  m e a s u r e d   by  t h e  

p e r t h o m e t e r   Type  S5P  p r o d u c e d   by  P e r t h e n   Co.  The  T2 
h e r e i n   m e n t i o n e d   i s   a  number   of  p e a k s   pe r   one  i n c h   w h i c h  

e x c e e d   t h e   c u t t i n g   l i n e   p r e s e t   in  t h e   r o u g h n e s s   p r o f i l e   R 

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

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

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

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

p r o j e c t i o n s ,   so  l o n g   as  t h e   Ra  v a l u e   is   m a i n t a i n e d   w i t h i n  



t h e   a f o r e s a i d   r a n g e .   As  s a i d   s u r f a c e   t r e a t m e n t ,   t h e r e   may  
be  e m p l o y e d   f o r   e x a m p l e   t h e   p l a t i n g   in  which   z i n c ,   n i c k e l ,  

c o p p e r ,   t i n ,   c h r o m i u m ,   e t c .   a r e   p l a t e d   by  e l e c t r o p l a t i n g ,  
c h e m i c a l   p l a t i n g ,   ho t   d i p p i n g ,   g a s - p h a s e   p l a t i n g ,   e t c .   o r  

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

c h r o m a t e ,   e t c .  

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

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

m e t a l   p l a t e ,   a  p l a s t i c   f i l m ,   e t c .   may  be  l a m i n a t e d  

d i r e c t l y   or  t h r o u g h   an  i n t e r m e d i a r y   a d h e s i v e   l a y e r   on  t h e  

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

p e r f o r m e d   e i t h e r   b e f o r e   or  a f t e r   t h e   s t e p   of  p r o v i d i n g   t h e  

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

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

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

a  m e t a l   p l a t e ,   e t c .   on  i t s   back   s u r f a c e   is  a l s o   i n c l u d e d  

w i t h i n   t h e   i r o n   m a t e r i a l   of  t h i s   i n v e n t i o n .  

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

of  t h i s   i n v e n t i o n   is   to   be  e x p l a i n e d .  

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

e m p l o y e d   v a r i o u s   k i n d s   so  l o n g   as  Ra  of  t h e   s u p p o r t   f o r  

l i t h o g r a p h i c   p r i n t i n g   p l a t e   can  be  m a i n t a i n e d   w i t h i n   t h e  

r a n g e   as  s p e c i f i e d   a b o v e .  

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

l a y e r ,   p r e f e r a b l e   ones   a r e ,   f o r   e x a m p l e ,   t h o s e   o f  

c o a l e s c i v e l y   a g g l o m e r a t e d   a s s e m b l a g e s   of  s u b a g g l o m e r a t e d  

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

c o n t o u r   a b s e n t   of  a n g l e s ,   as  d i s c l o s e d   in  E u r o p e a n   P a t e n t  

P u b l i c a t i o n   No.  2 0 0 2 1 ;   and  a l s o   t h o s e   h a v i n g   c r y s t a l l i n e  

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

t h e r e o f   as  d i s c l o s e d   in  J a p a n e s e   P a t e n t   A p p l i c a t i o n   N o .  



1 0 5 7 2 4 / 1 9 8 2   ( c o r r e s p o n d i n g   to  E u r o p e a n   A p p l i c a t i o n   N o .  

8 3 3 0 3 5 1 4 . 0 .   In  p a r t i c u l a r ,   t h e   e l e c t r o d e p o s i t e d  

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

a n d / o r   an  a g g l o m e r a t e d   p r o d u c t   t h e r e o f   i s   more  e x c e l l e n t  

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

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

p r e f e r a b l y   in  t h e   s h a p e   of   p l a t e s   or  h e x a h e d r o n s   s u c h   a s  

c u b e s .   As  t h e   p l a t e   c r y s t a l s   a r e   p r e f e r r e d   p o l y g o n a l ,  

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

h a v e   s i z e s   of  f a c e s   p r e f e r a b l y   of   0 .5   to  5  pm  a n d  

t h i c k n e s s   p r e f e r a b l y   of  0 . 0 1   to   0 .8   pm.  As  t h e  

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

h a v i n g   s i d e   l e n g t h   of  0 .1   to   2  pm  a re   p r e f e r r e d .   T h e  

p r o t r u s i o n s   as  d e s c r i b e d   a b o v e   may  h a v e   a  p r o j e c t e d   a r e a  

p e r c e n t a g e   p r e f e r a b l y   of  20%  or  m o r e .   The  p r o j e c t e d  

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

by  p r o j e c t i o n   in  t he   d i r e c t i o n   p e r p e n d i c u l a r   to  t h e  

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

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

p e r c e n t a g e   is   m e a s u r a b l e   by  m e a n s   of  m i c r o s c o p i c  

p h o t o g r a p h y ,   e t c .  

The  p r o t r u s i o n s   may  p r e f e r a b l y   be  p r o t r u d e   on  t h e  

s u r f a c e   of   t h e   e l e c t r o d e p o s i t e d   c h r o m i u m   l a y e r   by  0 .3   t o  

5  µm,  p a r t i c u l a r l y   0 .5   to  4  p m .  
The  e l e c t r o d e p o s i t e d   c h r o m i u m   l a y e r   may  have   a  

t h i c k n e s s   p r e f e r a b l y   of  0 . 0 1   to   10  pm,  p a r t i c u l a r l y  

p r e f e r a b l y   0 . 0 1   to  4  p m .  
The  t h i c k n e s s   can   be  d e t e r m i n e d   q u a n t i t a t i v e l y   a s  

an  a v e r a g e   v a l u e   by  f l u o r e s c e n t   X - r a y   a n a l y s i s   w i t h  

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

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

t h i c k n e s s e s .  

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

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

o x y g e n ,   a n d  



when  a n a l y z e d   f rom  e l e m e n t a l   a n a l y s i s   in  t h e   d e p t h  
d i r e c t i o n   of  t h e   l a y e r ,   i t   i s   o b s e r v e d   as  b e i n g  

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

a l s o   i n c l u d e d   in  t h e s e   c h r o m i u m   o x i d e s )   and  m e t a l l i c  

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

as  t h e   d e p t h   is  d e e p e r .   As  t h e   c h r o m i u m   o x i d e s ,   t h e r e   may  
be  i n c l u d e d   o x i d e s   of  d i v a l e n t ,   t r i v a l e n t   and  h e x a v a l e n t  

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

F i g .   1  shows  an  e l e c t r o n   m i c r o s c o p e   p h o t o g r a p h   of  t h e  

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

p r o v i s i o n   of  an  e l e c t r o d e p o s i t e d   c h r o m i u m   l a y e r .   F i g s .   2 

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

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

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

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

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

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

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

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

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

of  a n g l e s   may  be  p r e p a r e d   by  d i p p i n g   an  i r o n   m a t e r i a l   i n t o  

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

e l e c t r o p l a t i n g   f o r   a t   l e a s t   30  s e c o n d s   in  a  p l a t i n g   b a t h  

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

in  a m o u n t s   which   can  m a i n t a i n   t h e   r a t i o   of  C r 6 + / S O 4 2 -   a t  

75  to   180.   S p e c i f i c   c o n d i t i o n s   a r e   d e s c r i b e d   in  d e t a i l   i n  

E u r o p e a n   P a t e n t   P u b l i c a t i o n   No.  2 0 0 2 1 .  

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

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

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

t h e r e o f ,   fo r   e x a m p l e ,   t h e   E l e c t r o l y t e   1  shown  in  T a b l e   1 

is  c o o l e d   or  h e a t e d   to   c o n t r o l   i t s   l i q u i d   t e m p e r a t u r e   a n d  



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

E l e c t r o l y s i s   C o n d i t i o n s   1  shown  in  T a b l e   2.  T h e  

E l e c t r o l y t e   1  i s   a  l i q u i d   f o r   f o r m a t i o n   of   t h e  

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

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

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

a n e e x e d   to  J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  1 0 5 7 2 4 / 1 9 8 2  

c o r r e s p o n d i n g   to  E u r o p e a n   A p p l i c a t i o n   No.  8 3 3 0 3 5 1 4 . 0 .  

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

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

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

p r o d u c t s   t h e r e o f ,   t h e r e   may  be  m e n t i o n e d   t he   m e t h o d   i n  

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

m a t e r i a l   in  a  p l a c i n g   l i q u i d   w h e r e i n   [ C r 6 + ] / [ S O 4 2 - ]  

(whe re   [Cr6+]   r e p r e s e n t s a n   ion  c o n c e n t r a t i o n   of  Cr6+  a n d  



[ S O 4 2 - ]   an  ion   c o n c e n t r a t i o n   of  SO42-)   is   75  to   1 8 0 ,   a t   a  

c u r r e n t   d e n s i t y   of  100  A/dm2  or  l e s s ,   a t   a  t e m p e r a t u r e   o f  

400C  or  l o w e r   f o r   30  s e c o n d s   or  l o n g e r .   In  s a i d   p l a t i n g  

l i q u i d ,   [ C r 6 + ]   may  p r e f e r a b l y   be  0 .2   to   4 .5   m o l / l i t . ,  

p a r t i c u l a r l y   p r e f e r a b l y   0 .5   to   3  m o l / l i t . ,   w h i l e   [ S O 4 2 - ]  
p r e f e r a b l y   0 . 0 1   to   0 . 0 4 6   m o l / l i t . ,   p a r t i c u l a r l y   p r e f e r a b l y  

0 . 0 1 5   to   0 . 0 3   m o l / l i t . .   As  t h e   Cr6+  s u p p l y i n g   s o u r c e ,  

a n h y d r o u s   c h r o m i c   a c i d   i s   p r e f e r r e d ,   w h i l e   as  t h e   S O 4 2 -  

s u p p l y i n g   s o u r c e ,   s u l f u r i c   a c i d   is  p r e f e r r e d .  

The  r a t i o   of  t h e   h e x a v a l e n t   c h r o m i u m   ion   c o n c e n t r a t i o n   t o  

t h e   s u l f a t e   i on   c o n c e n t r a t i o n   ( [ C r 6 + ] / [ S O 4 2 - ] )   i s   75  t o  

180,   p r e f e r a b l y   w i t h i n   t h e   r a n g e   of  f rom  80  to   130 .   T h e  

p l a t i n g   l i q u i d   may  a l s o   c o n t a i n   f l u o r i n e   c o m p o u n d s   o r  
s t r o n t i u m   c o m p o u n d s ,   and  o t h e r s .   As  t h e   f l u o r i n e  

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

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

s i l i c o f l u o r i d e   and  t h e   l i k e .   As  t h e   s t r o n t i u m   c o m p o u n d s ,  

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

c h r o m a t e ,   e t c .   A  f l u o r i n e   compound   may  be  a d d e d   in  a n  
amount   of  0 .5   to   10  g / l i t . ,   w h i l e   a  s t r o n t i u m   c o m p o u n d   i n  
an  amount   of  3  to   20  g / l i t .  

A c c o r d i n g   to   t h e   e l e c t r o l y s i s   c o n d i t i o n s ,   t h e   c u r r e n t  

d e n s i t y   may  be  100  A/dm2  or  l e s s ,   p r e f e r a b l y   w i t h i n   t h e  

r a n g e   f rom  10  t o   30  A/dm2.   F u r t h e r ,   t h e   t e m p e r a t u r e   o f  
t h e   p l a t i n g   b a t h   may  p r e f e r a b l y   0  to   40°C,   p a r t i c u l a r l y  

p r e f e r a b l y   10  to   30°C.   The  r e l a t i o n   b e t w e e n   t h e   b a t h  

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

t h a t   t h e   c u r r e n t   t e m p e r a t u r e   may  be  h i g h e r   when  t h e   b a t h  

t e m p e r a t u r e   is   h i g h e r ,   and  t h e   c u r r e n t   t e m p e r a t u r e   l o w e r  

when  t h e   b a t h   t e m p e r a t u r e   is   l o w e r .   P r e f e r a b l y ,   a  
c o m b i n a t i o n   of  a  b a t h   t e m p e r a t u r e   of  18  to   260C  and  a  

c u r r e n t   d e n s i t y   of  15  to   20  A/dm2  may  be  e m p l o y e d .  

B e f o r e   or  a f t e r   t h e   t r e a t m e n t   f o r   p r o v i d i n g   a n  

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



i s   a l s o   p o s s i b l e   to   a p p l y   an  a p p r o p r i a t e   p r e - t r e a t m e n t   o r  

p o s t - t r e a t m e n t .  

As  t h e   p r e - t r e a t m e n t   m e t h o d ,   t h e r e   may  be  m e n t i o n e d   t h e  

f o l l o w i n g   m e t h o d .   The  E l e c t r o l y t e   2  as  shown  in  T a b l e   3 

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

e l e c t r o l y t i c   t r e a t m e n t   is   c a r r i e d   o u t   u n d e r   t h e  

E l e c t r o l y s i s   C o n d i t i o n s   2  as  shown  in  T a b l e   4 .  

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

w i t h   w a t e r   and   t h e n   t r a n s f e r r e d   to   t h e   main   t r e a t m e n t  

s t e p .  

As  t h e   p r e f e r a b l e   p o s t - t r e a t m e n t   m e t h o d ,   t h e   f o l l o w i n g  

m e t h o d   may  be  e m p l o y e d :  

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

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

or  a l k a l i   s o l u t i o n ,   i t   is   s u b j e c t e d   to   t h e   s u r f a c e  

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

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



As  t h e   p r e f e r a b l e   p e r m a n g a n a t e   to   be  u s e d   in  t h e   a b o v e  

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

s o d i u m   p e r m a n g a n a t e ,   p o t a s s i u m   p e r m a n g a n a t e ,   r u b i d i u m  

p e r m a n g a n a t e ,   c a l c i u m   p e r m a n g a n a t e ,   b a r i u m   p e r m a n g a n a t e ,  

e t c .   The  c o n c e n t r a t i o n   of  a  p e r m a n g a n a t e   in  t h e   t r e a t i n g  

s o l u t i o n   e m p l o y e d   may  p r e f e r a b l y   be  0 . 0 5   t o   10  %  b y  

w e i g h t ,   p a r t i c u l a r l y   p r e f e r a b l y   1  to   5  %  by  w e i g h t .   T h e  

t e m p e r a t u r e   of  t h e   t r e a t i n g   s o l u t i o n   may  p r e f e r a b l y   be  0 

to  80°C,   p a r t i c u l a r l y   p r e f e r a b l y   20  to   5 0 ° C .  

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

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

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

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

or  a l k a l i   s o l u t i o n ,   i t   i s   s u b j e c t e d   to   t h e   s u r f a c e  

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

w a t e r   s o l u b l e   p o l y m e r i c   compound   and  a t   l e a s t   one  s e l e c t e d  

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

b a r i u m ,   s t r o n t i u m ,   c o b a l t ,   m a n g a n e s e ,   n i c k e l   and  s i l i c o n .  

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

h a v i n g   s o l u b i l i t i e s   of  0 . 0 1  %   or  h i g h e r .   As  p r e f e r a b l e  

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

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

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

c e l l u l o s e   c o m p o u n d s   such   as  w a t e r   s o l u b l e   s a l t s   o f  

c a r b o x y a l k y l   c e l l u l o s e   (as   a l k y l ,   m e t h y l ,   e t h y l ,   p r o p y l ,  

e t c . ) ,   a l k y l   c e l l u l o s e s   as  e x e m p l i f i e d   by  m e t h y l  

c e l l u l o s e ,   h y d r o x y m e t h y l   c e l l u l o s e ,   h y d r o x y e t h y l  

c e l l u l o s e ,   h y d r o x y p r o p y l   c e l l u l o s e   and  t h e   l i k e ;   s y n t h e t i c  

p o l y m e r i c   c o m p o u n d s   such   as  p o l y a c r y l i c   a c i d   or  w a t e r  

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

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

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

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



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

p y r r o l i d o n e ,   e t c .   The  w a t e r   s o l u b l e   s a l t s   of   t h e s e  

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

s a l t s .   The  a b o v e   v a r i o u s   w a t e r   s o l u b l e   p o l y m e r i c  

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

two  or  more   k i n d s .   Among  t he   w a t e r   s o l u b l e   p o l y m e r i c  

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

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

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

w e i g h t s   p r e f e r a b l y   of  500  to   1 , 0 0 0 , 0 0 0 .  

W a t e r   s o l u b l e   s a l t s   to  be  u sed   t o g e t h e r   w i t h   t h e  

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

s o l u b i l i t i e s   of  0 . 01   %  or  h i g h e r ,   p a r t i c u l a r l y   s a l t s   o f  

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

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

s i l i c o n .   The  s a l t s   may  c o n t a i n   c o m p l e x   s a l t s .   T y p i c a l  

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

a c e t i c   a c i d ,   p r o p i o n i c   a c i d ,   b u t y r i c   a c i d ,   s u c c i n i c  

a c i d ,   b e n z o i c   a c i d ,   s a l i c y l i c   a c i d   and  a c e t y l a c e t o n e  

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

b r o m i d e s ,   c h l o r a t e s ,   b r o m a t e s ,   i o d i d e s ,   i o d a t e s ,  

n i t r a t e s ,   s u l f a t e s   and  p h o s p h a t e s .   W a t e r   s o l u b l e   s a l t s  

may  be  u s e d   e i t h e r   s i n g l y   or  in  c o m b i n a t i o n   of  two  o r  

more   k i n d s .  

As  the   w a t e r   s o l u b l e   s a l t ,   an  o r g a n i c   s a l t   i s  

p a r t i c u l a r l y   p r e f e r r e d ,   and  the   s a l t s   w i t h   c a l c i u m ,  

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

The  a m o u n t   of  t h e   l a y e r   c o n t a i n i n g   the   w a t e r   s o l u b l e  

p o l y m e r i c   compound   and  the   w a t e r   s o l u b l e   s a l t   a f t e r  

d r i e d   i s   p r e f e r a b l y   of  0 . 0 0 1   to  1  m g / d m 2 ,   p a r t i c u l a r l y  

0 . 0 5   to  0 . 5   mg/dm2.   T h i s   m e t h o d   and  the   s k i n   f i l m  

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

s p e c i f i c a t i o n   a n n e x e d   to  J a p a n e s e   P a t e n t   A p p l i c a t i o n   N o .  

1 0 5 7 2 6 / 1 9 8 2   c o r r e s p o n d i n g   to  E u r o p e a n   A p p l i c a t i o n   N o .  

8 3 3 0 3 5 1 3 . 2 ) .  



P h o t o s e n s i t i v e   l i t h o g r a p h i c   p r i n t i n g   p l a t e s   can  b e  

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

e x a m p l e ,   w i t h   t h e   use   of  o r g a n i c   s o l v e n t s ,   on  t h e   s u p p o r t  

of  t h i s   i n v e n t i o n .  

P h o t o s e n s i t i v e   c o m p o s i t i o n s   c o n t a i n   as  e s s e n t i a l  

c o m p o n e n t s   p h o t o s e n s i t i v e   s u b s t a n c e s .   As  t h e  

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

s u b s t a n c e   w h i c h   can  be  e x p o s e d   to   l i g h t   to   v a r y   i n  

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

r e l a t i v e   to   t h e   d e v e l o p e r ,   to   v a r y   in  a d h e s i v e   f o r c e  

b e t w e e n   m o l e c u l e s   b e f o r e   and  a f t e r   e x p o s u r e   or  to   v a r y   i n  

a f f i n i t y   f  t h e   l a y e r   f o r   w a t e r   and  o i l .  

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

d e s c r i b e d .   F i r s t ,   t h e r e   may  be  m e n t i o n e d   p o s i - t y p e  

p h o t o s e n s i t i v e   s u b s t a n c e s   of  q u i n o n e a z i d e   t y p e   such   a s  

o - n a p h t h o q u i n o n e d i a z i d e   c o m p o u n d s   w e l l   known  in  t he   a r t .  

o - Q u i n o n e d i a z i d e   c o m p o u n d s   a r e   c o m p o u n d s   h a v i n g   at   l e a s t  

one  o - q u i n o n e d i a z i d e   g r o u p ,   p r e f e r a b l y   o - b e n z o q u i n o d i a z i d e  

g r o u p   or  o - n a p h t h o q u i n o n e d i a z i d e   g r o u p ,   and  a r e   i n c l u s i v e  

of  c o m p o u n d s   of  v a r i o u s   known  s t r u c t u r e s ,   as  d e s c r i b e d   i n  

d e t a i l   in  J.  K o s a r   " L i g h t - S e n s i t i v e   S y s t e m s "   ( p u b l i s h e d   b y  

John   W i l e y   &  S o n s ,   I n c . ,   1 9 6 5 ) ,   pp.   3 3 9  -   353.  I n  

p a r t i c u l a r ,   e s t e r s   of  v a r i o u s   h y d r o x y l   compounds   w i t h  

o - n a p h t h o q u i n o n e d i a z i d e   s u l f o n i c   a c i d   a r e   p r e f e r r e d .   As 

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

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

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

t h e   p r e s e n c e   of  an  a c i d i c   c a t a l y s t .   S a i d   p h e n o l s   may  
i n c l u d e   p h e n o l ,   r e s o r c i n ,   c r e s o l ,   p y r o g a l l o l   and  t h e   l i k e ,  

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

a l d e h y d e s ,   such   as  f o r m a l d e h y d e ,   b e n z a l d e h y d e ,   and  k e t o n e s  

such  as  a c e t o n e .   P a r t i c u l a r l y ,   p h e n o l - f o r m a l d e h y d e  

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



T y p i c a l   e x a m p l e s   of  o - q u i n o n e d i a z i d e   c o m p o u n d s   may  i n c l u d e  

e s t e r s   of  b e n z o q u i n o n d - ( l , 2 ) - d i a z i d e s u l f o n y l   c h l o r i d e   o r  

n a p h t h o q u i n o n e - ( 1 , 2 ) - d i a z i d e s u l f o n y l   c h l o r i d e   w i t h  

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

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

p y r o g a l l o l - a c e t o n e   r e s i n s   as  d i s c l o s e d   in   U.S .   P a t e n t  

3 , 6 3 5 , 7 0 9 ;   c o n d e n s e d   p r o d u c t s   of  n a p h t h o q u i n o n e - ( l , 2 ) -  

d i a z i d e - ( 2 ) - 5 - s u l f o n y l   c h l o r i d e   and  r e s o r c i n - b e n z a l d e h y d e  

r e s i n s   as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t  

P u b l i c a t i o n   No.  1 0 4 4 / 1 9 8 1 ;   e s t e r   c o m p o u n d s   o f  

n a p h t h o q u i n o n e - ( 1 , 2 ) - d i a z i d e - ( 2 ) - 5 - s u l f o n y l   c h l o r i d e   a n d  

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

d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n  

N o . 7 6 3 4 6 / 1 9 8 0 ;   as  o t h e r   u s e f u l   o - q u i n o n e d i a z i d e   c o m p o u n d s ,  

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

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

h a v i n g   t e r m i n a l   h y d r o x y l   g r o u p s   as  d i s c l o s e d   in  J a p a n e s e  
U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 1 7 5 0 3 / 1 9 7 5   and  t h o s e  

o b t a i n e d   by  t h e   e s t e r i f i c a t i o n   r e a c t i o n   of  o - n a p h t h o -  

q u i n o n e d i a z i d e s u l f o n y l   c h l o r i d e   w i t h   p - h y d r o x y l s t y r e n e  

h o m o p o l y m e r s   or  c o p o l y m e r s   of  p - h y d r o x y l s t y r e n e   w i t h  o t h e r  

c o p o l y m e r i z a b l e   m o n o m e r s ;   and  so  o n .  

T h e s e   o - q u i n o n e d i a z i d e   c o m p o u n d s   may  be  c o n t a i n e d  

p r e f e r a b l y   in  a m o u n t s   of  5  to   80  %  by  w e i g h t ,   p a r t i c u l a r l y  

p a r e f e r a b l y   10  to   50  %  by  w e i g h t ,   b a s e d   on  t h e   t o t a l  

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

Such   a  q u i n o n e d i a z i d e   t y p e   p o s i - t y p e   p h o t o s e n s i t i v e  

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

a l k a l i - s o l u b l e   r e s i n   as  b i n d e r .   As  a l k a l i - s o l u b l e   r e s i n s  

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

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

c a t a l y s t .   S a i d   p h e n o l s   may  i n c l u d e ,   f o r   e x a m p l e ,   p h e n o l ,  

c r e s o l ,   p - s u b s t i t u t e d   p h e n o l s   and  t h e   l i k e .   S a i d  

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

f o r m a l d e h y d e   and  t h e   l i k e ,   p r e f e r a b l y   f o r m a l d e h y d e .   As 

k e t o n e s ,   a c e t o n e   i s   p r e f e r r e d .  



As  p r e f e r a b l e   a l k a l i - s o l u b l e   r e s i n s ,   t h e r e   may  be  i n c l u d -  

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

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

c o - c o n d e n s e d   r e s i n s   as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d  

P a t e n t   P u b l i c a t i o n   N o . 5 7 8 4 1 /   1 9 8 0 ,   c o - c o n d e n s e d   r e s i n s   o f  

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

d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n  

N o . 1 2 7 5 5 3 / 1 9 8 0 ,   c o n d e n s e d   p r o d u c t s   of  p o l y h y d r i c   p h e n o l s  

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

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

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

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

and  o t h e r s .   T h e s e   a l k a l i - s o l u b l e   r e s i n s   may  be  c o n t a i n e d  

p r e f e r a b l y   in  a m o u n t s   of  30  to   90  %  by  w e i g h t ,  

p a r t i c u l a r l y   50  to   85 %  by  w e i g h t ,   b a s e d   on  t h e   t o t a l  

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

As  o t h e r   p h o t o s e n s i t i v e   s u b s t a n c e s ,   t h e r e   may  a l s o   b e  

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

a r o m a t i c   d i a z o n i u m   s a l t s   and  f o r m a l d e h y d e .   P a r t i c u l a r l y  

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

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

a c e t a l d e h y d e ,   d i a z o   r e s i n   i n o r g a n i c   s a l t s   wh ich   a r e   t h e  

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

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

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

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

U .S .   P a t e n t   3 , 3 0 0 , 3 0 9 ,   and  t h e   l i k e .   F u r t h e r ,   d i a z o  

r e s i n s   may  be  u s e d   p r e f e r a b l y   t o g e t h e r   w i t h   b i n d e r s .   As 

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

c o m p o u n d s ,   p r e f e r a b l y   c o p o l y m e r s   of  monomers   h a v i n g  
a r o m a t i c   h y d r o x y l   g r o u p s   s u c h   as  N - ( 4 - h y d r o x y p h e n y l ) -  

a c r y l a m i d e ,   N - ( 4 - h y d r o x y p h e n y l ) m e t h a c r y l a m i d e ,   o - ,   m-,  o r  

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

e t c .   w i t h   o t h e r   monomers   as  d i s c l o s e d   in  J a p a n e s e  

U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o . 9 8 6 1 3 / 1 9 7 9 ;   p o l y m e r s  

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

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



in  U . S .   P a t e n t   4 , 1 2 3 , 2 7 6 ;   n a t u r a l   r e s i n s   such   as  s h e l l a c ,  
r o s i n ,   e t c . ;   p o l y v i n y l   a l c o h o l ;   p o l y a m i d e   r e s i n s   a s  
d i s c l o s e d   in  U . S .   P a t e n t   3 , 7 5 1 , 2 5 7 ;   l i n e a r   p o l y u r e t h a n e  
r e s i n s   as  d i s c l o s e d   in  U .S .   P a t e n t   3 , 6 6 0 , 0 9 7 ;   p h t h a l a t e d  
r e s i n s   of  p o l y v i n y l   a l c o h o l ;   e p o x y   r e s i n s   c o n d e n s e d   f r o m  

b i s p h e n o l   A  and  e p i c h l o r o h y d r i n ;   c e l l u l o s e s   such   a s  

c e l l u l o s e   a c e t a t e ,   c e l l u l o s e   a c e t a t e   p h t h a l a t e   and  t h e  

l i k e .  

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

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

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

p o l y a m i d e s   or  p o l y c a r b o n a t e s   i n c l u d i n g   -CH=CH-C-  a s  

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

c h a i n .   For   e x a m p l e ,   t h e r e   may  be  i n c l u d e d   p h o t o s e n s i t i v e  

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

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

as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o .  

4 0 4 1 5 / 1 9 8 0 ;   p h o t o s e n s i t i v e   p o l y e s t e r   c o m p o u n d s   d e r i v e d  

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

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

d i s c l o s e d   in  U . S .   P a t e n t   No.  2 , 9 5 6 , 8 7 8 ;   and  so  o n .  

F u r t h e r ,   as  s t i l l   o t h e r   p h o t o s e n s i t i v e   s u b s t a n c e s ,   t h e r e  

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

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

g r o u p   b o n d e d   to   a r o m a t i c   r i n g s .   For   e x a m p l e ,   t h e r e   may  b e  

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

p o l y v i n y l - p - a z i d e b e n z a l   as  d i s c l o s e d   in  U .S .   P a t e n t  

3 , 0 9 6 , 3 1 1 ;   t h e   r e a c t i o n   p r o d u c t s   of  a z i d e a r y l s u l f a n y l  

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

d i s c l o s e d   in  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   N o . 9 6 1 3 / 1 9 7 0 ;   a n d  

p o l y m e r s   h a v i n g   s u l f o n y l a z i d e   or  c a r b o n y l a z i d e   as  d i s c l o s d  

in  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   Nos .   2 1 0 6 7 / 1 9 6 8 ,   2 2 9 / 1 9 6 9 ,  

2 2 9 5 4 / 1 9 6 9   and  2 4 9 1 5 / 1 9 7 0 .   As  s t i l l   a n o t h e r  

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

p h o t o p o l y m e r i z 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   an  a d d i t i o n  

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



The  s u p p o r t   of  t h i s   i n v e n t i o n   can  be  u s e d   as  a  s u p p o r t  
of  a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   o b t a i n e d   by  e l e c t r o -  

p h o t o g r a p h i c   p r o c e s s .  

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

e l e c t r o p h o t o g r a p h y   a r e   shown  b e l o w :  

(1)  A  m e t h o d   c o m p r i s i n g ;   f o r m i n g   a  t o n e r - i m a g e   b y  

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

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

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

p o r t i o n .  

(2)  A  m e t h o d   c o m p r i s i n g ;   f o r m i n g   a  t o n e r - i m a g e   b y  

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

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

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

(3)  A  m e t h o d   c o m p r i s i n g ;   t r a n s f e r r i n g   a  t o n e r - i m a g e  

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

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

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

t o n e r - i m a g e   t r a n s f e r r e d   by  h e a t i n g ,   and  r e m o v i n g   t h e  

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

The  l i t h o g r a p h i c   p r i n t i n g   p l a t e   o b t a i n e d   by  t h e   m e t h o d  

(1)  c o m p r i s e s   a  s u p p o r t   of  t h i s   i n v e n t i o n   h a v i n g   a  

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

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

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

The  l i t h o g r a p h i c   p r i n t i n g   p l a t e   o b t a i n e d   by  t he   m e t h o d  

(2)  c o m p r i s e s   a  s u p p o r t   of  t h i s   i n v e n t i o n   h a v i n g   a  

p h o t o c o n d u c t i v e   l a y e r   o n l y   a t   an  image   p o r t i o n   t h e r e o n  



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

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

The  l i t h o g r a p h i c   p r i n t i n g   p l a t e   o b t a i n e d   by  t h e   m e t h o d  

(3)  c o m p r i s e s   a  s u p p o r t   of  t h i s   i n v e n t i o n   h a v i n g   a  

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

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

p o l y m e r i c   l a y e r .  

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

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

may  b e ,   f o r   e x a m p l e ,   an  i n o r g a n i c   or  o r g a n i c   p h o t o -  
c o n d u c t i v e   m a t e r i a l   or  a  p h o t o c o n d u c t i v e   o r g a n i c   p i g -  

m e n t .   At  l e a s t   one  of  them  i s   u s e d .   The  i n o r g a n i c  

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

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

l i k e   w h i c h   a r e   known  f o r   e l e c t r o p h o t o g r a p h y .   T h e  

o r g a n i c   p h o t o c o n d u c t i v e   m a t e r i a l   may  be ,   e . g .   p o l y -  

v i n y l c a r b a z o l e ,   o x a z o l e s   or  p y r y l i u m   s a l t .   E x a m p l e s  

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

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

I t   i s   p o s s i b l e   to   u se   in  s a i d   p h o t o c o n d u c t i v e   l a y e r  

s u c h   s e n s i t i z i n g   dyes   or  c h e m i c a l   s e n s i t i z i n g   a g e n t s   a s  

d e s c r i b e d   in   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.  7 3 3 3 / 1 9 6 5  

and  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 3 4 6 3 2 /  

1 9 7 9 .   The  a f o r e s a i d   p h o t o c o n d u c t i v e   m a t e r i a l   ( a n d  

s e n s i t i z i n g   a g e n t )   can   be  d i s s o l v e d   or  s u s p e n d e d   in   a  

s o l u t i o n   c o n t a i n i n g   a t   l e a s t   one  n a t u r a l   or  s y n t h e t i c  

h i g h - m o l e c u l a r   s u b s t a n c e   ( e . g .   s t y r e n e ,   s i l i c o n e   o r  

p h e n o l   r e s i n   or  t h e   l i k e ) ,   c o a t e d   o n t o   a  s u p p o r t   a n d  

d r i e d   a c c o r d i n g   to  a  known  p r o c e d u r e .   The  p h o t o c o n -  

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

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

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

s o f t n e s s   and  w e a r   r e s i s t a n c e   to   t h e   c o a t e d   l a y e r .   I t  



i s   a l s o   p o s s i b l e   to   fo rm  an  i n t e r m e d i a t e   l a y e r   ( e . g .   o f  

p o l y v i n y l   a l c o h o l ,   e t h y l   c e l l u l o s e ,   p o l y a c r y l i c   a c i d   o r  
t h e   l i k e )   b e t w e e n   a  s u p p o r t   and  t he   p h o t o c o n d u c t i v e  

l a y e r   so  as  to   i m p r o v e   t h e   e l e c t r o p h o t o g r a p h i c  

c h a r a c t e r i s t i c s .  

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

i s   p r e f e r a b l y   1  p   to   50  p,  and  more  p r e f e r a b l y   1  p   t o  

15  p .  

The  t h u s   o b t a i n e d   p r i n t i n g   p l a t e   m a t e r i a l   i s   t h e n  

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

g r a p h y ,   and  e x p o s e d   to   t h e   x e n o n e ,   h a l o g e n ,   f l u o r e s c e n t ,  

or  t u n g s t e n - f i l a m e n t   lamp  or  to   a  l a s e r   beam  such   a s  

s e m i c o n d u c t o r ,   Ar+  or  He-Ne  l a s e r ,   t h e r e b y   to  form  a n  

e l e c t r o s t a t i c   l a t e n t   i m a g e .   The  f o r m e d   l a t e n t   i m a g e  

is   t h e n   t o n e r - d e v e l o p e d .  

In  t h e   a b o v e - m e n t i o n e d   m e t h o d   (1)  or  ( 2 ) ,   w h e r e i n   t h e  

s u p p o r t   of  t h i s   i n v e n t i o n   i s   u s e d   as  a  s u p p o r t   f o r   s a i d  

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

d e v e l o p i n g ,   f i x e d   w i t h   h e a t   by  use   of  a  h e a t   p l a t e ,  

h e a t   r o l l e r ,   h e a t   r a y s   or  t h e   l i k e .   Then ,   in   t he   n o n -  

i m a g e d   a r e a   ( w h e r e   t h e r e   is   no  t o n e r   a t t a c h e d ) ,   t h e  

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

(1)  or  r e m o v e d   by  use   of  an  a p p r o p r i a t e   s o l v e n t   in  t h e  

m e t h o d   (2)  to   g i v e   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e .  

In  t he   above   m e n t i o n e d   m e t h o d   ( 3 ) ,   i t   i s   n o t   e s s e n t i a l  

to   use   a  s u p p o r t   of  t h i s   i n v e n t i o n   as  a  s u p p o r t   of  a  

p h o t o c o n d u c t i v e   l a y e r .   A f t e r   t o n e r - d e v e l o p i n g ,   t h e  

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

a  s u p p o r t   of  t h i s   i n v e n t i o n   has   t h e r e o n   and  t h e   t r a n s -  

f e r r e d   t o n e r - i m a g e   i s   f i x e d   w i t h   h e a t .   Then  t h e   p o l y -  

m e r i c   l a y e r   in  t h e   n o n - i m a g e d   a r e a   is   r e m o v e d   to  g i v e  

a  l i t h o g r a p h i c   p r i n t i n g   p l a t e .  



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

p r o c e s s   in   w h i c h   b o t h   t o n e r   and  c a r r i e r   a r e   s o l i d ,   a  
we t   p r o c e s s   in   w h i c h   t h e   t o n e r   or  t h e   c a r r i e r   i s  

l i q u i d ,   or  an  a e r o s o l   p r o c e s s   in   w h i c h   a  gas   f l o w   i s  

u s e d   as  t h e   c a r r i e r   r e g a r d l e s s   of  w h e t h e r   t h e   t o n e r   i s  
s o l i d   or   l i q u i d .  

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

an  i n k   a c c e p t i n g   p r o p e r t y .   The  t o n e r   may  h a v e   p o s i t i v e  

or  n e g a t i v e   p o l a r i t y ,  

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

a b o v e ,   i t   is   p o s s i b l e   to   o b t a i n   b o t h   p o s i t i v e - p o s i t i v e  
and  n e g a t i v e - n e g a t i v e   p r i n t i n g   p l a t e s   w i t h   o n l y   o n e  

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

b o t h   p o s i t i v e   and  n e g a t i v e   p o l a r i t i e s .  

The  s u p p o r t   of  t h i s   i n v e n t i o n   can  be  u s e d   as  a  s u p p o r t  
of  l i t h o g r a p h i c   p r i n t i n g   p l a t e   o b t a i n e d   b y  t h e   use   of  a  

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

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

a r e   shown  b e l o w :  

(1)  A  m e t h o d   c o m p r i s i n g ;   e x p o s i n g   a  l i t h o g r a p h i c  

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

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

and  h a v i n g   a  t a n n i n g   d e v e l o p i n g   a g e n t   s u c h   as  p o l y -  

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

l a y e r ,   and  t a n n i n g   d e v e l o p i n g   a g e n t   w i t h   an  a l k a l i n e  

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

m e t h o d ,   t h e   d e v e l o p e d   a r e a   has   an  ink   a c c e p t i n g   p r o -  

p e r t y .   I t   i s   p r e f e r a b l e   t h a t   t h e   l a y e r   in   a  n o n -  

d e v e l o p e d   a r e a   i s   r e m o v e d   w i t h   warm  w a t e r   and  t h e  

l i k e .   T h i s   m e t h o d   is   d e s c r i v e d   in   d e t a i l ,   f o r  

e x a m p l e ,   in  U n i t e d   S t a t e s   P a t e n t   Nos.   3 1 4 6 1 0 4   and  (T) 



8 8 1 0 0 5 ,   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.  2 3 1 6 6 / 1 9 7 0 .  

(2)  A  m e t h o d   c o m p r i s i n g ;   e x p o s i n g   a  s i l v e r   h a l i d e  

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

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

t r a n s f e r r i n g   t he   s i l v e r   c o m p l e x   p r o d u c e d   on  s a i d  

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

men t   n u c l e i , .   and  f o r m i n g   an  image   p o r t i o n   by  p h y s i c a l  

d e v e l o p m e n t .  

In  t h i s   m e t h o d ,   a  s u p p o r t   of  t h i s   i n v e n t i o n   i s   u s e d  

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

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

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

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

s i l v e r   c o m p l e x   may  be  p r o d u c e d   in   an  e x p o s e d   a r e a   o r  

n o n - e x p o s e d   a r e a .   A  m e t h o d   p r o d u c i n g   in  n o n - e x p o s e d  

a r e a   i s   d e s c r i b e d   in  d e t a i l   i n ,   f o r   e x a m p l e ,   U n i t e d  

S t a t e s   P a t e n t   Nos.   3083097   and  3 1 6 1 5 0 8 ,   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  N o s .   2 6 5 2 6 / 1 9 7 1 ,   1 6 7 2 5 / 1 9 7 3 ,   and  3 0 5 6 2 / 1 9 7 3 .  

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

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

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

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

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

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

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

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

s a l t   p a r t i c l e s ,   and  i s   d e s c r i b e d   in   d e t a i l ,   f o r   e x a m p l e ,  

in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   Nos.   4 8 5 5 4 /  

1979 ,   1 6 5 1 4 0 / 1 9 8 1 ,   4 4 1 3 8 / 1 9 8 2   and  4 4 1 5 3 / 1 9 8 2 .  

(3)  A  m e t h o d   b e i n g   s o - c a l l e d   e t c h i n g   b l e a c h   p r o c e s s  

d e s c r i b e d   in  d e t a i l   i n ,   f o r   e x a m p l e ,   U n i t e d   S t a t e s  



P a t e n t   No.  3 3 8 5 7 0 1 .   B e l g i a n   P a t e n t   No.  7 1 7 4 6 6 ,   B r i t i s h  

P a t e n t   No.  1 2 3 5 9 1 1 ,   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.  2 7 2 4 2 / 1 9 6 9 .  

The  s u p p o r t   of  t h i s   i n v e n t i o n   can  be  u s e d   as  a  s u p p o r t  
of   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   r e q u i r i n g   no  d a m p i n g  
w a t e r .   The  l i t h o g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l   g i v i n g  

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

h a v i n g   a  i n k - r e p e l l i n g   l a y e r   t h e r e o n .  

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

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

t h e   i n k - r e p e l l i n g   l a y e r .   In  c a s e   t h e   i n k - r e p e l l i n g  

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

r e q u i r e s   a  l i g h t s e n s i t i v e   l a y e r   o t h e r   t h a n   t h e   i n k -  

r e p e l l i n g   l a y e r .  

R e p r e s e n t a t i v e   p r i n t i n g   p l a t e   m a t e r i a l s   a r e   shown  b e l o w :  

(1)  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l   c o m p r i s i n g  

a  s u p p o r t   of  t h i s   i n v e n t i o n   h a v i n g   as  an  e s s e n t i a l  

l a y e r   a  i n k - r e p e l l i n g   l a y e r   b e i n g   r e a c t i v e   on  l i g h t  

e x p o s u r e   t h e r e o n .  

(2)  A  l i t h o g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l   c o m p r i s i n g  

a  s u p p o r t   of  t h i s   i n v e n t i o n   h a v i n g   as  e s s e n t i a l   l a y e r s  

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

i n k - r e p e l l i n g   l a y e r   in   t h i s   o r d e r .  

A  u s a b l e   p h o t o s e n s i t i v e   s u b s t a n c e   may  be  any  known  o n e  

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

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

s a l t ,   an  o - n a p h t h o q u i n o n e d i a z i d e   c o m p o u n d ,   a  p h o t o -  

p o l y m e r i z a b l e   p h o t o s e n s i t i v e   m a t e r i a l   h a v i n g   an  e t h y l e -  

n i c a l l y   u n s a t u r a t e d   g r o u p ,   an  a z i d e   c o m p o u n d ,   an  @ , 8 -  

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



c o m p o u n d   and  t h e   l i k e ,   a  compound   o b t a i n e d   by  r e a c t i n g  
t h e   a b o v e - l i s t e d   p h o t o s e n s i t i v e   m a t e r i a l s   and  s i l i c o n e  

c o m p o u n d s ,   or  t he   l i k e .  

The  a f o r e s a i d   i n k - r e p e l l i n g   l a y e r   may  be  f o r m e d   by  u s e  
of  d i o r g a n o p o l y s i l o x a n e   c o m p o u n d s   s u c h   as  d i m e t h y l -  

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

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

l i k e .  

The  i n k - r e p e l l i n g   l a y e r   w h i c h   b e c o m e s   r e a c t i v e   on  l i g h t  

e x p o s u r e   may  be  f o r m e d   by  u s e   of  o r g a n o p o l y s i l o x a n e ,  

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

p h o t o s e n s i t i v e   g r o u p .  

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

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

an  a c t i v e   l i g h t   beam  e m i t t e d   f rom  a  m e r c u r y   v a p o r ,   a  

c a r b o n   a r c ,   a  m e t a l   h a l i d e   lamp  or  t h e   l i k e .   T h e  

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

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

s u b s t a n c e   to  c o m p l e t e   t h e   p r i n t i n g   p l a t e .   The  t h u s  

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

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

w a t e r   f e e d e r .  

The  s u p p o r t   of  t h i s   i n v e n t i o n   can  be  u s e d   as  a  s u p p o r t  

of  a  d u p l i c a t e   p l a t e   o b t a i n e d   by  such   a  m e t h o d   t h a t  

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

f rom  an  o r i g i n a l   p r i n t i n g   p l a t e   by  use   of  a  m a t e r i a l  

such   as  an  ink   w h i c h   can   be  h a r d e n e d   and  b e c o m e s   i n k -  

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

of  t he   d u p l i c a t e   p l a t e .  

The  m e t h o d   is   d e s c r i b e d   in   d e t a i l   in  J a p a n e s e   U n e x a m i n e d  

P a t e n t   P u b l i c a t i o n   Nos .   4 6 9 7 3 / 1 9 8 0 ,   1 0 0 0 0 5 / 1 9 7 8 ,   e t c .  



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

s h a p e ,   in   w h i c h   t h e r e   e x i s t   f i n e   g r a i n   s u r f a c e   of  a n  

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

r o u g h   g r a i n   s u r f a c e   of  an  i r o n   m a t e r i a l ,   as  shown  in  F i g .  

2  t h r o u g h   4,  and  t h e r e f o r e ,   when  p r o v i d e d   f o r   u se   in   t h e  

p h o t o s e n s i t i v e   l i t h o g a p h i c   p r i n t i n g   p l a t e ,   i t   i s   e x c e l l e n t  

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

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

l a y e r   to   be  p r o v i d e d   t h e r e o n ,   to   g i v e   good  p r i n t i n g   l i f e .  

A l s o ,   due   t o   b r o a d   t o l e r a n c e   in  d e v e l o p i n g   m e t h o d s ,   t h e  

i m a g e   p o r t i o n   w i l l   v e r y   r a r e l y   be  l o s t   even   by  t h e   " h a n d  

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

more   f r i c t i o n s   t h a n   n e c e s s a r y .  

F u r t h e r ,   due  to   i t s   s u r f a c e   s h a p e ,   t h e   s u p p o r t   of  t h i s  

i n v e n t i o n   i s   good   in   w a t e r   r e t e n t i v i t y   d u r i n g   p r i n t i n g ,  

w h e r e b y   m a n a g e m e n t   of  w a t e r   can   e a s i l y   be  done   and  i t   i s  

a l s o   v e r y   d i f f i c u l t l y   t r o u b l e d   by  s c a m m i n g .   A l s o ,   t h e  

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

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

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

r e f e r r i n g   to   t h e   f o l l o w i n g   E x a m p l e s ,   by  w h i c h   t h e  

e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   a r e   no t   l i m i t e d .  

E x a m p l e   1 

On  a  s t e e l   p l a t e   w i t h   a  t h i c k n e s s   of  0 .1   mm,  t h e r e   w a s  

a p p l i e d   i r o n   p l a t i n g   to   a  t h i c k n e s s   of  5  pm,  u s i n g   a  

c a r b o n   p l a t e   as  t h e   a n o d e   and  an  e l e c t r o l y t e   of  pH  0 . 8  

c o n t a i n i n g   400  g / l i t .   of  f e r r o u s   c h l o r i d e   and  200  g / l i t .  

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

t e m p e r a t u e   of  100°C  and  a  c u r r e n t   d e n s i t y   of  30  A /dm2 '   t o  

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

a v e r a g e   r o u g h n e s s   Ra  on  t h e   s u r f a c e   of  0 .5   p m .  

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



p l a t i n g ,   u s i n g   an  e l e c t r o l y t e   c o n t a i n i n g   250  g / l i t .   o f  

a n h y d r o u s   c h r o m i c   a c i d   and  2 . 5   g / l i t .   of  s u l f u r i c   a c i d  

u n d e r   t h e   c o n d i t i o n s   of  a  b a t h   t e m p e r a t u r e   of  20°C,   a  

c u r r e n t   d e n s i t y   of  20  A/cm2  and  an  e l e c t r o l y s i s   t i m e   o f  

one  m i n u t e .  

The  s t e e l   p l a t e   h a v i n g   t h u s   b e e n   s u b j e c t e d   to   t h e   m a i n  

t r e a t m e n t   s t e p   was  t h e n   w a s h e d   by  s h o w e r i n g   w i t h   w a t e r   a n d  

t r a n s f e r r e d   to   t h e   s u b s e q u e n t   p o s t - t r e a t m e n t   s t e p .   In  t h e  

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

a q u e o u s   5  %  c a u s t i c   s o d a   s o l u t i o n   a t   40°C  f o r   one  m i n u t e ,  

f o l l o w e d   by  w a s h i n g   by  s h o w e r i n g   w i t h   w a t e r ,   and  t h e n  

d i p p e d   in  an  a q u e o u s   s o l u t i o n   of  c a r b o x y m e t h y l   c e l l u l o s e  

s o d i u m   s a l t   and  c a l c i u m   a c e t a t e   ( e a c h   0 .07   wt .%)   a t   r o o m  

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

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

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

a i r .  

N e x t ,   on  t h i s   s u p p o r t   was  c o a t e d   a  p h o t o s e n s i t i v e   c o a t i n g  

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

c o a t i n g   m a c h i n e ,   f o l l o w e d   by  d r y i n g   a t   100°C  f o r   4 

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

[ P h o t o s e n s i t i v e   c o a t i n g   s o l u t i o n   c o m p o s i t i o n ]  

E s t e r i f i e d   p r o d u c t   of  n a p h t h o q u i n o n e - ( 1 , 2 ) - d i a z i d e - ( 2 ) - 5 -  
s u l f o n i c   a c i d   c h l o r i d e   w i t h   m - c r e s o l - f o r m a l d e h y d e   n o v o l a k  



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

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

T a b l e t   f o r   m e a s u r e m e n t   of  s e n s i t i v i t y   ( p r o d u c e d   by  E a s t m a n  

Kodak  C o . ,   N o . 2 ,   21  s t e p s   w i t h   d e n s i t y   d i f f e r e n c e s   e a c h   o f  

0 . 1 5 ) ,   and  l i g h t   e x p o s u r e   was  a p p l i e d   by  a  2  KW  m e t a l  

h a l i d e   lamp  ( I d o l f i n   2000  p r o d u c e d   by  I w a s a k i   Denk i   C o . ,  

L t d . )   as  t h e   l i g h t   s o u r c e   f r o m   a  d i s t a n c e   of  1  m  f o r   80  

s e c o n d s ,   f o l l o w e d   by  d e v e l o p m e n t   w i t h   an  a q u e o u s   4  % 

s o d i u m   m e t a s i l i c a t e   s o l u t i o n   a t   25°C  f o r   45  s e c o n d s   t o  

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

For   e x a m i n a t i o n   of  t h e   a d h e s i o n   b e t w e e n   t h e   s u p p o r t   a n d  

t h e   image   l i n e   p o r t i o n s   and  t h e   p r i n t i n g   l i f e   of  t h e  

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

p r i n t i n g   t e s t   we re   c o n d u c t e d .   As  t h e   t r e a t i n g   c h e m i c a l s  

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

s o l u t i o n   u s e d   in  D a r l g r a i n   d a m p i n g   w a t e r   s y s t e m   w a s  

e x a m i n e d .  

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

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

i m m e r s e d   in  an  a q u e o u s   35 %  i s o p r o p y l   a l c o h o l   s o l u t i o n   a t  

room  t e m p e r a t u r e   f o r   10  m i n u t e s   and  w a s h e d   w i t h   w a t e r ,   a n d  

t h e n   t h e   image   p o r t i o n   was  r u b b e d   w i t h   a  d e f a t t e d   c o t t o n  

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

i m a g e   p o r t i o n   w i t h   t h e   image   p o r t i o n   b e f o r e   i m m e r s i n g   i n  

i s o p r o p y l   a l c o h o l ,   t h e   e x t e n t   of  c o r r o s i o n   to   t h e  

c h e m i c a l s   of  t h e   image   p o r t i o n   was  j u d g e d .   As  t h e   r e s u l t ,  

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

e x h i b i t   good  r e s i s t a n c e   to   t h e   t r e a t i n g   c h e m i c a l s .  



P r i n t i n g   l i f e   t e s t   was  c o n d u c t e d   by  c a r r y i n g   ou t   p r i n t i n g  
w i t h   t h e   p r i n t i n g   p l a t e   m o u n t e d   on  an  o f f s e t   p r i n t i n g  
m a c h i n e   ( H a m a d a s t a r   900  CDX),  and  e v a l u a t e d   by  t h e   n u m b e r  

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

on  t h e   image   p o r t i o n   to   make  p r i n t i n g   no  l o n g e r   p o s s i b l e .  

As  t h e   r e s u l t ,   w i t h   t h e   use   of  t h e   a f o r e s a i d   p r i n t i n g  

p l a t e ,   good   p r i n t i n g   p r o d u c t s   we re   o b t a i n e d   up  t o   2 2 0 , 0 0 0  

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

t r o u b l e d   by  s c a m m i n g   d u r i n g   p r i n t i n g   and  had  e x c e l l e n t  

w a t e r   r e t e n t i v i t y .  

E x a m p l e   2 

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

u n d e r   t h e   same  c o n d i t i o n s   as  in  E x a m p l e   1  was  a p p l i e d   w i t h  

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

e l e c t r o l y s i s   c o n d i t i o n s   shown  b e l o w .  

E l e c t r o l y t e  

E l e c t r o l y s i s   C o n d i t i o n s  

T h e n ,   t h e   p o s t - t r e a t m e n t   was  a p p l i e d   s i m i l a r l y   as  i n  

E x a m p l e   1,  f o l l o w e d   by  w a s h i n g   w i t h   w a t e r   and  d r y i n g .  



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

c h r o m i u m   l a y e r   on  i t s   s u r f a c e   t h u s   o b t a i n e d ,   t h e   c o a t i n g  
w i t h   t h e   same  r e c i p e   as  e m p l o y e d   in  E x a m p l e   1  was  a p p l i e d  

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

Such   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l   was  s u b j e c t e d  

t o   e x p o s u r e   and  d e v e l o p i n g   in  t h e   same  m a n n e r   as  i n  

E x a m p l e   1  to   o b t a i n   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e ,   w h i c h  

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

r e s i s t a n c e   and  p r i n t i n g   l i f e   as  in   E x a m p l e   1.  As  t h e  

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

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

p r i n t i n g   l i f e ,   s i m i l a r l y   as  in  E x a m p l e   1,  and  good  p r i n t e d  

p r o d u c t s   up  t o   2 5 0 , 0 0 0   s h e e t s   w e r e   o b t a i n e d .  

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

On  t h e   i r o n   p l a t e d   s t e e l   p l a t e   a p p l i e d   w i t h   i r o n   p l a t i n g  

u n d e r   t h e   same  c o n d i t i o n s   as  in  E x a m p l e   1,  t h e r e   w a s  

a p p l i e d   c h r o m i u m   p l a t i n g   to   a  t h i c k n e s s   of  0 .1   pm,  u s i n g  

an  e l e c t r o l y t e   c o n t a i n i n g   250  g / l i t .   of  a n h y d r o u s   c h r o m i c  

a c i d   and  2 . 5   g / l i t .   of  s u l f u r i c   a c i d   u n d e r   t h e   c o n d i t i o n s  

of   a  b a t h   t e m p e r a t u r e   of  45°C  and  a  c u r r e n t   d e n s i t y   of  4 0  

A/dm2.   The  s u r f a c e   of  t h e   s u p p o r t   h a v i n g   an  e l e c t r o -  

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

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

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

N e x t ,   t h e   same  p o s t - t r e a t m e n t   as  in   E x a m p l e   1  w a s  

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

T h e n ,   t h e   c o a t i n g   w i t h   t h e   same  r e c i p e   as  e m p l o y e d   i n  

E x a m p l e   1  was  a p p l i e d   s i m i l a r l y   to   o b t a i n   a  l i t h o g r a p h i c  

p r i n t i n g   p l a t e   m a t e r i a l .  

Such   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l   was  s u b j e c t e d  



to   e x p o s u r e   and  d e v e l o p i n g   in  t h e   same  m a n n e r   as  i n  

E x a m p l e   1  to   o b t a i n   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e ,   w h i c h  

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

r e s i s t a n c e   and  p r i n t i n g   l i f e   as  in  E x a m p l e   1.  As  t h e  

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

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

p o r t i o n   m a r k e d l y   r e c o g n i z e d ,   and  p r i n t i n g   l i f e   was  a l s o  

p o o r ,   w i t h   a  damage   of  t h e   image   p o r t i o n   b e i n g   g e n e r a t e d  

on  p r i n t i n g   of  9 0 , 0 0 0   s h e e t s .  

E x a m p l e   3 

The  same  k i n d   of  t h e   s t e e l   p l a t e   as  e m p l o y e d   in  E x a m p l e   1 

was  a p p l i e d   w i t h   t h e   same  main   t r e a t m e n t   and  t h e  

p o s t - t r e a t m e n t   as  in  E x a m p l e   1 .  

N e x t ,   on  t h i s   i r o n   p l a t e   was  c o a t e d   a  p h o t o s e n s i t i v e  

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

f o l l o w e d   by  d r y i n g   a t   100°C  f o r   4  m i n u t e s ,   to   p r o v i d e   a  

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

[ C o m p o s i t i o n   of  p h o t o s e n s i t i v e   c o a t i n g   s o l u t i o n ]  



The  w e i g h t   of  t h e   c o a t i n g   a f t e r   d r y i n g   was  a b o u t   2 .5   g / m 2 .  

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

w e r e   c l o s e l y   c o n t a c t e d   S t e p   T a b l e t   f o r   m e a s u r e m e n t   o f  

s e n s i t i v i t y   ( p r o d u c e d   by  E a s t m a n   Kodak  C o . ,   N o . 2 ,   21  s t e p s  
w i t h   d e n s i t y   d i f f e r e n c e s   e a c h   of  0 . 1 5 )   and   a  p o s i  

m a n u s c r i p t   f i l m ,   and  l i g h t   e x p o s u r e   was  a p p l i e d   by  a  2  KW 

m e t a l   h a l i d e   l amp  ( I d o l f i n   2000  p r o d u c e d   by  I w a s a k i   D e n k i  

C o . ,   L t d . )   as  t h e   l i g h t   s o u r c e   f rom  a  d i s t a n c e   of  1  m  f o r  

80  s e c o n d s ,   f o l l o w e d   by  d e v e l o p m e n t   w i t h   an  a q u e o u s   4  % 

s o d i u m   m e t a s i l i c a t e   a t   25°C  f o r   45  s e c o n d s   to   o b t a i n   a  

l i t h o g r a p h i c   p r i n t i n g   p l a t e .  

For   e x a m i n a t i o n   of  t h e   a d h e s i o n   b e t w e e n   t h e   s u p p o r t   a n d  

t h e   image   l i n e   p o r t i o n s   and  t h e   p r i n t i n g   l i f e   of  t h e  

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

p r i n t i n g   t e s t   we re   c o n d u c t e d .   As  t h e   t r e a t i n g   c h e m i c a l s  

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

U l t r a - p l a t e   C l e a n e r   ( p r o d u c e d   by  A.B.  C h e m i c a l   Co. )   w h i c h  

is   u s e d   as  t h e   w a s h i n g   l i q u i d   f o r   r e m o v a l   of  t h e   s c u m m i n g  

g e n e r a t e d   a t   t h e   n o n - i m a g e   p o r t i o n   d u r i n g   p r i n t i n g .  

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

d i f f e r e n c e s   on  t h e   s t e p s   of  t h e   above   g r a y   s c a l e   w a s  

i m m e r s e d   in  t h e   s t o c k   s o l u t i o n   of  U l t r a   P l a t e   C l e a n e r   a t  

room  t e m p e r a t u r e   f o r   20  m i n u t e s   and  w a s h e d   w i t h   w a t e r .   By  

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

p o r t i o n   b e f o r e   i m m e r s i o n ,   t h e   e x t e n t   of  c o r r o s i o n   to   t h e  

c h e m i c a l   of  t h e   image   p o r t i o n   was  j u d g e d .   As  t h e   r e s u l t ,  

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

a l s o ,   w i t h   r e s p e c t   to   t h e   d o t s ,   t h e   d o t s   of  an  a r e a  

p e r c e n t a g e   of  2 %  w e r e   m a i n t a i n e d ,   t h u s   e x h i b i t i n g   g o o d  

r e s i s t a n c e   to   t h e   t r e a t i n g   c h e m i c a l s .   P r i n t i n g   l i f e   t e s t  

was  c o n d u c t e d   s i m i l a r l y   as  in  Example   1.  As  t h e   r e s u l t ,  

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



p r i n t i n g   p r o d u c t s   were   o b t a i n e d   up  to   2 5 0 , 0 0 0   s h e e t s .  

T h i s   p r i n t i n g   p l a t e   had  good  w a t e r   r e t e n t i v i t y   a n d  

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

E x a m p l e   4 

The  same  k i n d   of  t h e   s t e e l   p l a t e   as  e m p l o y e d   in  E x a m p l e   1 

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

s i m i l a r l y   as  in  E x a m p l e   2,  f o l l o w e d   by  w a s h i n g   w i t h   w a t e r  

and  d r y i n g .  

N e x t ,   on  t h i s   s u p p o r t   was  c o a t e d   a  p h o t o s e n s i t i v e   c o a t i n g  

s o l u t i o n   h a v i n g   t h e   c o m p o s i t i o n   shown  b e l o w   by  u se   of  a  

r o t a r y   c o a t i n g   m a c h i n e ,   f o l l o w e d   by  d r y i n g   a t   850c  f o r   3 

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

[ P h o t o s e n s i t i v e   c o a t i n g   c o m p o s i t i o n ]  

The  a b o v e   c o p o l y m e r   A  was  o b t a i n e d   by  d i s s o l v i n g   a  

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

m e t h a c r y l a m i d e / a c r y l o n i t r i l e / e t h y l   a c r y l a t e / m e t h a c r y l i c  

a c i d   =  1 0 / 3 0 / 6 0 / 6   and  1 / 4 0 0   mole   of  a z o b i s i s o b u t y r o n i t r i l e  

to   t h e   a b o v e   monomers   in  m e t h y l   c e l l o s o l v e ,   h e a t i n g   t h e  

s o l u t i o n   in  a  s e a l e d   t u b e   r e p l a c e d   w i t h   n i t r o g e n   a t   6 5 ° C  

f o r   10  h o u r s ,   and  a f t e r   c o m p l e t i o n   of  t h e   r e a c t i o n   p o u r i n g  

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

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

The  d i a z o   r e s i n   B  is   a  h e x a f l u o r o p h o s p h o r i c   a c i d   s a l t  



o b t a i n e d   by  m i x i n g   an  a q u e o u s   5  %  d i a z o   r e s i n   ( t r a d e   n a m e :  
D-012   p r o d u c e d   by  E . H . C .   C o . )   and  an  a q u e o u s   10  %  a m m o n i u m  

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

r e d u c e d   p r e s s u r e   a t   30  to   4 0 0 c .   The  a b o v e   c o p o l y m e r   had  a  

w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t   of  8 0 , 0 0 0 ,   and  f u r t h e r   t h e  

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

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

l o w e r   c o m p r i s e   93 %  of  t h e   t o t a l   f r a c t i o n s .  

The  w e i g h t   of  t h e   c o a t i n g   a f t e r   d r y i n g   was  2 .0   g / m 2 .  

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

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

e x p o s u r e   was  a p p l i e d   t h e r e o n   a t   a  d i s t a n c e   of  1  m  f rom  a  2 

KW  m e t a l   h a l i d e   lamp  ( I d o l f i n   2 0 0 0 ,   p r o d u c e d   by  I w a s a k i  

D e n k i   C o . , L t d . )   as  t h e   l i g h t   s o u r c e ,   f o l l o w e d   b y  

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

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

[ C o m p o s i t i o n   of  d e v e l o p e r ]  

The  d e v e l o p i n g   c o n d i t i o n s   w e r e   250C  and  45  s e c o n d s .  

For   e x a m i n a t i o n   of  t h e   a d h e s i o n   b e t w e e n   t h e   s u p p o r t   a n d  

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

p r i n t i n g   l i f e   of  t h e   p r i n t i n g   p l a t e ,   " h a n d   d e v e l o p i n g "  

t r e a t m e n t ,   t h e   t r e a t m e n t   by  means   of  an  a u t o m a t i c  

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



Hand  d e v e l o p i n g   was  c a r r i e d   ou t   by  i m p r e g n a t i n g   a  s p o n g e  
s u f f i c i e n t l y   w i t h   t h e   a b o v e   d e v e l o p e r ,   r u b b i n g   u n i f o r m l y  

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

p l a t e   m a t e r i a l   h a v i n g   f i n i s h e d   e x p o s u r e   w i t h   t h e   s p o n g e  
f o r   2  m i n u t e s ,   f o l l o w e d   by  w a s h i n g   w i t h   w a t e r .   As  t h e  

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

n o t   d a m a g e d   a t   t h e   image   p o r t i o n   a t   a l l   b o t h   by  t h e   h a n d  

d e v e l o p i n g   and  by  t h e   d e v e l o p i n g   m a c h i n e .   P r i n t i n g   t e s t  

was  p e r f o r m e d   s i m i l a r l y   as  in  E x a m p l e   1.  As  t h e   r e s u l t ,  

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

i n v e n t i o n   gave   good  p r i n t e d   p r o d u c t s   up  to   2 2 0 , 0 0 0   s h e e t s .  

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

The  same  k i n d   of  t h e   s t e e l   p l a t e   e m p l o y e d   in  E x a m p l e   1  w a s  

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

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

N e x t ,   t h e   p h o t o s e n s i t i v e   c o a t i n g   s o l u t i o n   w i t h   t h e   s a m e  

c o m p o s i t i o n   as  in  E x a m p l e   4  was  a p p l i e d   on  t h i s   s u p p o r t  

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

m a t e r i a l .   T h e n ,   f o l l o w i n g   t h e   same  p r o c e d u r e   as  i n  

E x a m p l e   4,  a  l i t h o g r a p h i c   p r i n t i n g   p l a t e   was  p r e p a r e d   a n d  

p r i n t i n g   l i f e   t e s t   was  c o n d u c t e d   t h e r e f o r .   As  t h e   r e s u l t ,  

in  hand  d e v e l o p i n g   t r e a t m e n t ,   t h e   image  l i n e   p o r t i o n   w a s  

m a r k e d l y   damaged   u n t i l   i t   was  a l m o s t   p e e l e d   o f f .   F u r t h e r ,  

in  p r i n t i n g ,   a  p a r t   of  t h e   image   l i n e   p o r t i o n   was  p e e l e d  

o f f   on  p r i n t i n g   of  8 0 , 0 0 0   s h e e t s   and  p r i n t i n g   became   n o  

l o n g e r   p o s s i b l e .  

E x a m p l e   5 

The  same  k i n d   s t e e l   p l a t e   as  e m p l o y e d   in  E x a m p l e   1  w a s  

a p p l i e d   w i t h   t h e   same  i r o n   p l a t i n g   as  in  E x a m p l e   1,  t h e n  

w i t h   z i n c   p l a t i n g   to   a  t h i c k n e s s   of  1 .4   pm,  and  t h e n   w i t h  

t h e   same  c h r o m i u m   p l a t i n g   as  in  E x a m p l e   1,  f o l l o w i n g  



s u b s e q u e n t l y   t h e   p r o c e d u r e   as  in  E x a m p l e   1,  to   o b t a i n   a  .  
l i t h o g r a p h i c   p r i n t i n g   p l a t e .  

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

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

E x a m p l e   6 

The  same  k i n d   s t e e l   p l a t e   as  e m p l o y e d   in   E x a m p l e   1  w a s  

a p p l i e d   w i t h   t h e   same  i r o n   p l a t i n g   as  in   E x a m p l e   1,  t h e n  

w i t h   n i c k e l   p l a t i n g   to   a  t h i c k n e s s   of  2  µm,   and  t h e n   w i t h  

t h e   same  c h r o m i u m   p l a t i n g   as  in  E x a m p l e   1,  f o l l o w i n g  

s u b s e q u e n t l y   t h e   p r o c e d u r e   as  in  E x a m p l e   1,  to   o b t a i n   a  

l i t h o g r a p h i c   p r i n t i n g   p l a t e .  

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

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

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

E x a m p l e   7 

The  same  k i n d   of  t h e   s t e e l   p l a t e   as  e m p l o y e d   in  E x a m p l e   1 

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

of  Baume  40°  to   r o u g h e n   t h e   c e n t e r   l i n e   a v e r a g e   r o u g h n e s s  

Ra  on  t h e   s u r f a c e   to   0 .7   u m .  

T h e n ,   t h e   same  c h r o m i u m   p l a t i n g   as  in  E x a m p l e   1  w a s  

a p p l i e d   on  t h e   t r e a t e d   p l a t e ,   f o l l o w e d   by  t h e   s a m e  

p r o c e d u r e   as  in   E x a m p l e   1  to   o b t a i n   a  l i t h o g r a p h i c  

p r i n t i n g   p l a t e .  

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

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

of  good   q u a l i t y   w i t h o u t   p r o b l e m s   of  s c u m m i n g .  



E x a m p l e   8 

The  f o l l o w i n g   c o m p o s i t i o n   was  d i s p e r s e d   and  h o m o g e n i z e d   i n  

a  b a l l   m i l l   a t   n o r m a l   t e m p e r a t u r e   f o r   48  h o u r s :  

The  o b t a i n e d   c o a t i n g   c o m p o s i t i o n   was  a p p l i e d   o n t o   t h e  

s u p p o r t   u s e d   in  E x a m p l e   2  t o   a  t h i c k n e s s   of  l 0  u   a f t e r  

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

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

e x p o s e d   i m a g e w i s e   to   a  l i g h t   s o u r c e   c o n s i s t i n g   of  t e n   20  W 

f l u o r e s c e n t   l amps   t h r o u g h   a  l e n s   s y s t e m   by  u se   of  a  
r e f l e c t i o n   p o s i t i v e   o r i g i n a l .   The  e l e c t r o s t a t i c   l a t e n t  

image  t h u s   f o r m e d   was  t h e n   t o n e r - d e v e l o p e d   u s i n g   a  

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

The  r e s u l t i n g   t o n e r   image  was  t h e n   f i x e d   w i t h   h e a t ,   a n d  

s u b j e c t e d   to   h y d r o p h l i c i t y - i m p a r t i n g   t r e a t m e n t   to   fo rm  a  

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

p r e s s ,   t h i s   p r i n t i n g   p l a t e   y i e l d e d   4 0 0 , 0 0 0   s a t i s f a c t o r y  

p r i n t s   h a v i n g   a  s h a r p   i m a g e .  

E x a m p l e   9 

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

u n d e r   t h e   same  c o n d i t i o n s   as  in  E x a m p l e   1  was  a p p l i e d   w i t h  

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

e l e c t r o l y s i s   c o n d i t i o n s   shown  b e l o w :  



E l e c t r o l y t e  

E l e c t r o l y s i s   C o n d i t i o n s  

T h e n ,   t h e   p o s t - t r e a t m e n t   was  a p p l i e d   s i m i l a r l y   as  i n  

E x a m p l e   1,  f o l l o w e d   by  w a s h i n g   w i t h   w a t e r   and  d r y i n g .  

The  f o l l o w i n g   c o m p o s i t i o n   was  d i s p e r s e d   and  h o m o g e n i z e d   i n  

a  b a l l   m i l l   a t   n o r m a l   t e m p e r a t u r e   f o r   48  h o u r s :  



The  o b t a i n e d   c o a t i n g   c o m p o s i t i o n   was  a p p l i e d  

o n t o  t h e   s u p p o r t   to   a  t h i c k n e s s   o f .  5  p   a f t e r  

d r y i n g .   A f t e r   b e i n g   c h a r g e d ,   e x p o s e d ,   t o n e r - d e v e l o p e d  
and  f i x e d   w i t h   h e a t   as  d e s c r i b e d   in   E x a m p l e   8,  t h i s  

p l a t e   was  d i p p e d   in  an  a q u e o u s   a l k a l i   s o l u t i o n   c o n -  

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

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

n o n - i m a g e   a r e a   ( w h e r e   t h e   t o n e r   i s   n o t   a t t a c h e d ) .   When  

u s e d   f o r   p r i n t i n g   w i t h   an  o f f s e t   p r e s s ,   t he   t h u s   o b t a i n -  

ed  p r i n t i n g   p l a t e   y i e l d e d   4 0 0 , 0 0 0   s a t i s f a c t o r y   p r i n t s  

h a v i n g   a  s h a r p   i m a g e .  

E x a m p l e   10 

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

d i s p e r s i n g   e q u i p m e n t   a t   n o r m a l   t e m p e r a t u r e   f o r   5  m i n u t e s ,  

and  u s e d   to  make  a  p r i n t i n g   p l a t e   m a t e r i a l   as  d e s c r i b -  

ed  in  E x a m p l e   9.  The  p l a t e   m a t e r i a l   was  t h e n   t r e a t e d  

in  t h e   same  way  as  in  E x a m p l e   9  to  fo rm  a  p r i n t i n g  

p l a t e .   The  p r i n t i n g   l i f e   of  t h i s   p r i n t i n g   p l a t e   w a s  

3 5 0 , 0 0 0   p r i n t s   or  m o r e .  

Example   11  

The  p r i n t i n g   p l a t e   m a t e r i a l   o b t a i n e d   in  E x a m p l e  1 0  w a s  

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

An  image  was  p h o t o g r a p h e d   a t   an  e n l a r g i n g   f a c t o r   of  16 

( a r e a   r a t i o )   by  use   of  a  m i c r o   f i l m   o r i g i n a l   and  a  

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

d e v e l o p e d   u s i n g   a  +  l i q u i d   d e v e l o p e r .   Th i s   was  f o l l o w -  

ed  by  t h e   same  t r e a t m e n t   as  t h a t   d e s c r i b e d   in  E x a m p l e   9 



to   o b t a i n   a  p r i n t i n g   p l a t e   e x h i b i t i n g   a  s h a r p   i m a g e .  

E x a m p l e   1 2  

The  p r i n t i n g   p l a t e   m a t e r i a l   o b t a i n e d   in   E x a m p l e   1 0 w a s  

t r e a t e d   to   f o rm  a  p r i n t i n g   p l a t e   in   t h e   same  way  a s  
d e s c r i b e d   in   E x a m p l e  1 1 ,   e x c e p t   t h a t   a  He-Ne  l a s e r   w a s  
u s e d   as  t h e   l i g h t   s o u r c e .   In  t h i s   way,   a  p r i n t i n g  

p l a t e   e x h i b i t i n g   a  s h a r p   image   was  o b t a i n e d .  

E x a m p l e   13 

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

s u p p o r t   u s e d   in   E x a m p l e   8  to   a  t h i c k n e s s   of   3  p  a f t e r  

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

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

A  p h o t o s e n s i t i v e   m a t e r i a l   u s i n g   z i n c   o x i d e   on  t h e  

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

e q u i p m e n t ,   and  e x p o s e d   i m a g e w i s e   to  a  l i g h t   s o u r c e  

c o n s i s t i n g   of  t e n   20  W  f l u o r e s c r n t   l amps   t h r o u g h   a  l e n s  

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

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

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

m a g n e t   b r u s h   p r o c e s s .   The  r e s u l t i n g   t o n e r   image   w a s  

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

The  t o n e r - i m a g e   on  t h e   p o l y m e r i c   l a y e r   was  f i x e d   w i t h  

h e a t .   The  p o l y m e r i c   l a y e r   in  n o n - i m a g e   a r e a   w a s  

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

P r i n t i n g   p l a t e   t h u s   o b t a i n e d   was  u s e d   f o r   p r i n t i n g   w i t h  



an  o f f s e t   p r e s s   and  t h i s   p r i n t i n g   p l a t e   y i e l d e d   2 5 0 , 0 0 0  

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

E x a m p l e   14  

A  c o l l o i d   s o l u t i o n   p r e p a r e d   as  d e s c r i b e d   b e l o w   w a s  

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

o n t o   t h e   s u p p o r t   made  as  d e s c r i b e d   in  E x a m p l e   8,  a n d  

d r i e d   to  p r e p a r e   a  p r i n t i n g   p l a t e   m a t e r i a l .  

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

L i q u i d s   A  and  B  were   m i x e d   w i t h   v i o l e n t   s t i r r i n g   a t  

room  t e m p e r a t u r e ,   a f t e r   a d d i t i o n   of  l i q u i d   C  s t i r r e d  

f o r   5  m i n u t e s ,   and  c o o l e d   to   p r e p a r e   a  p a l l a d i u m  

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

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

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

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

s u p p o r t   to  a  wet   t h i c k n e s s   of  30  p .  

On  t h e   o t h e r   h a n d ,   a  p h o t o s e n s i t i v e   m a t e r i a l   w a s  



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

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

o r i g i n a l   by  u s e   of  a  p r o c e s s   c a m e r a .   The  p h o t o s e n s i -  

t i v e   e l e m e n t   e x p o s e d   in   t h i s   way  was  t h e n   c o n t a c t e d   t o  

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

f o r   60  s e c o n d s   by  use   of  t h e   d e v e l o p i n g   s o l u t i o n   h a v i n g  

t h e   f o l l o w i n g   c o m p o s i t i o n :  

D e v e l o p i n g   s o l u t i o n :  

When  t h e   p h o t o s e n s i t i v e   m a t e r i a l   was  s e p a r a t e d   f rom  t h e  

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

s u r f a c e - l i k e   p o s i t i v e   image   was  o b t a i n e d   on  t h e   p r i n t i n g  

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

The  t h u s   o b t a i n e d   p l a t e   was  t h e n   w i p e d   w i t h   a  5  % 

m e t h a n o l i c   s o l u t i o n   of  l - p - e t h o x y p h e n y l - 5 - m e r c a p t o -  

t e t r a z o l e   as  an  a g e n t   f o r   i m p a r t i n g   i n k   r e c e p t i v i t y .  

When  t h e   t h u s   t r e a t e d   p l a t e   was  t h e n   u s e d   i m m e d i a t e l y  

f o r   p r i n t i n g   by  u se   of  a  p r i n t i n g   i n k ,   8 0 , 0 0 0   s a t i s -  

f a c t o r y   p r i n t s   w e r e   o b t a i n e d .  

E x a m p l e   1 5  

A  n e g a t i v e   p r i n t i n g   p l a t e   m a t e r i a l   was  made  by  t h e  

d i f f u s i o n - t r a n s f e r   p r o c e s s   as  d e s c r i b e d   b e l o w   by  u s i n g  

t h e   s u p p o r t   o b t a i n e d   in   t h e   same  way  as  in  E x a m p l e   9 .  



(a)  P r e p a r a t i o n   of  p h o t o s e n s i t i v e   s i l v e r   h a l i d e  
e m u l s i o n :  

A  s i l v e r   i o d i d e   b r o m i d e   e m u l s i o n  

( s i l v e r   i o d i d e :   5  mol  %)  was  p r e p a r e d   f rom  s i l v e r  

n i t r a t e ,   p o t a s s i u m   b r o m i d e   a n d  p o t a s s i u m   i o d i d e .   T h e  

e m u l s i o n   was  t h e n   c h e m i c a l l y   s e n s i t i z e d   by  t h e   g o l d -  

s u l f u r   s e n s i t i z e r .   T h e n ,   0 .3   g  of  4 - h y d r o x y - 6 - m e t h y l -  

l , 3 , 3 a , 7 - t e t r a z a i n d e n e   p e r   mol  of  s i l v e r   h a l i d e   w a s  
a d d e d   as  a  s t a b i l i z e r   to  t h e   c h e m i c a l l y   s e n s i t i z e d  

e m u l s i o n   to  p r e p a r e   a  s i l v e r   i o d i d e   b r o m i d e   e m u l s i o n  

h a v i n g   a  m o d e r a t e   s e n s i t i v i t y .  

(b)  P r e p a r a t i o n   of  e a s i l y - s o l u b l e   m e t a l   s a l t   p a r t i c l e s :  

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

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

s e d i m e n t a t i o n .   T h e n ,   0 .6   g  of  l - p h e n y l - 5 - m e r c a p t o -  

' t e t r a z o l e   p e r   mol  of  s i l v e r   c h l o r i d e   was  a d d e d   to  t h e  

e m u l s i o n   to  make  i t   s p a r i n g l y   s o l u b l e .  

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

e m u l s i o n   (a)  was  m i x e d   w i t h   t he   t h u s   p r e p a r e d   s p a r i n g l y -  

s o l u b l e   p u r e   s i l v e r   c h l o r i d e   e m u l s i o n   ( b ) .   A f t e r   a d d i n g  

an  a p p r o p r i a t e   a m o u n t   of  s a p o n i n   as  a  s u r f a c e   a c t i v e  

a g e n t   to  t he   o b t a i n e d   m i x t u r e ,   t he   m i x t u r e   was  a p p l i e d  

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

u s e d   in   E x a m p l e   14  to   p r e p a r e   a  p r i n t i n g   p l a t e   m a t e r i a l .  

Bo th   e m u l s i o n s ( a )   and  (b)  w e r e   m i x e d   t o g e t h e r   in   a  

p r o p o r t i o n   of  0 .2   mol  of  s i l v e r   i o d i d e   b r o m i d e   e m u l s i o n  

p e r   mol  of  s i l v e r   c h l o r i d e   e m u l s i o n   on  t h e   s i l v e r   b a s i s .  

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

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

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



t i o n   d e s c r i b e d   b e l o w   a t   a  t e m p e r a t u r e   of  3 0  ° C   f o r   90 

s e c o n d s .   T h e n ,   t h e   p r i n t i n g   p l a t e   m a t e r i a l   was  d i p p e d  
in   r u n n i n g   w a t e r   a t   a  t e m p e r a t u r e   of   20  °C  f o r   30 

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

[ C o m p o s i t i o n   of  d e v e l o p i n g   s o l u t i o n ] :  

The  o b t a i n e d   p r i n t i n g   p l a t e   was  t r e a t e d   to   i m p a r t   i n k  

r e c e p t i v i t y   as  d e s c r i b e d   in   E x a m p l e   14,  and  t h e n  

i m m e d i a t e l y   u s e d   f o r   p r i n t i n g   w i t h   an  i n k .   The  r e s u l t s  

w e r e   as  shown  b e l o w .  

(The  p r i n t i n g   p r e s s   u s e d   was  TOKO  Mode l   810.   T h e  

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

w e r e   d e t e r m i n e d   by  s u p p l y i n g   an  e x c e s s   of  t h e   ink   s o  

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

s t o p p i n g   to   s u p p l y   t h e   i n k ,   and  p r i n t i n g   u n t i l   t h e  

s t a i n s   d i s a p p e a r e d ) .  

The  r e s u l t s   s e t   f o r t h   in   t h e   a b o v e   t a b l e   c l e a r l y   s h o w  

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

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

and  h i g h   p r i n t i n g   l i f e .  



E x a m p l e   16  

The  p h o t o p o l y m e r i z a b l e   c o m p o s i t i o n   h a v i n g   t h e   c o m p o s i -  
t i o n   d e s c r i b e d   b e l o w   was  w h i r l - c o a t e d   o n t o   t h e   s u p p o r t  
o b t a i n e d   in   a c c o r d a n c e   w i t h   E x a m p l e   2,  and  d r i e d   a t   a  

t e m p e r a t u r e   of  5 0  ° C   f o r   10  m i n u t e s .   The  s i l i c o n e  

l a y e r   had  a  t h i c k n e s s   of  6  p   in   d r y   s t a t e .  

T h e r e a f t e r ,   a  p o s i t i v e   t r a n s p a r e n t   o r i g i n a l   was  b r o u g h t  
i n t o   c l o s e   c o n t a c t   w i t h   t h e   t h u s   c o a t e d   s u p p o r t   in  a  

vacuum,   and  e x p o s e d   to  2  kW  I d l e   F i n   a t   a  d i s t a n c e   o f  

1  m  f o r   90  s e c o n d s .   I t   was  t h e n   d e v e l o p e d   w i t h   a  

d e v e l o p i n g   s o l u t i o n   c o m p r i s i n g   100  p a r t s   of  t o l u e n e  

and  150  p a r t s   of  c y c l o h e x a n e .   Thus  a  p r i n t i n g   p l a t e   i n  

w h i c h   t he   u n e x p o s e d   a r e a   was  d i s s o l v e d   and  r e m o v e d   w a s  

o b t a i n e d .  

The  t h u s   o b t a i n e d   p r i n t i n g   p l a t e   was  s e t   on  an  o f f s e t  

p r e s s   (Komori   S p r i n t   L-25B)  and  u s e d   f o r   p r i n t i n g   b y  

u s i n g   t he   c o a t e d   p a p e r ,   a  d ry   o f f s e t   c o l o r   p r i n t i n g   i n k  

(BOWERS  a v a i l a b l e   f rom  P r i n t i n g   Ink   Company)  and  b y  

r e m o v i n g   t h e   d a m p i n g   w a t e r   f e e d e r .   Thus  2 0 0 , 0 0 0   h i g h -  

q u a l i t y   p r i n t s   we re   o b t a i n e d .  

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

A  p r i n t i n g   p l a t e   m a t e r i a l   was  made  in  t h e   same  way  a s  



d e s c r i b e d   in   E x a m p l e   16,  e x c e p t   t h a t   an  e l e c t r o c h e m i c a l l y  

g r a i n e d   and  a n o d i z e d   a l u m i n i u m   p l a t e   was  u s e d   i n s t e a d  

of  t h e   s u p p o r t   in  E x a m p l e   1.  When  t h i s   p r i n t i n g   p l a t e  

was  u s e d   f o r   p r i n t i n g   in  t h e   same  m a n n e r   as  E x a m p l e   1 6 ,  

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

f rom  t h e   s u b s t r a t e   and  c a u s e d   t h e   s u r f a c e   of  t h e  

s u p p o r t   to   be  s cumed   a f t e r   5 0 , 0 0 0   p r i n t s   we re   p r o d u c e d .  

E x a m p l e   17 

The  p h o t o s e n s i t i v e   s o l u t i o n   h a v i n g   t h e   c o m p o s i t i o n  

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

E x a m p l e   9,  and  d r i e d   a t   a  t e m p e r a t u r e   of  1 0 0  ° C   f o r   3 

m i n u t e s .  

The  t h i c k n e s s   of  t h e   o b t a i n e d   l a y e r   was  8  µ .   Then ,   t h e  

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

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

and  d r i e d   a t   a  t e m p e r a t u r e   of  5 0  ° C   f o r   3  m i n u t e s .  



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

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

l a y e r   was  l a m i n a t e d   w i t h   a  6  p - t h i c k   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 u m i l a r   a v a i l a b l e   f rom  T o r a y   I n d u -  

s t r i e s   I n c .   in   J a p a n )   to   o b t a i n   a  p h o t o s e n s i t i v e   l i t h o -  

g r a p h i c   p r i n t i n g   p l a t e   m a t e r i a l .  

T h e r e a f t e r ,   a  p o s i t i v e   f i l m   was  b r o u g h t   i n t o   c l o s e  

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

v a c u u m ,   and  e x p o s e d   to  a  2  kW  I d l e   F i n   lamp  a t   a  d i s -  

t a n c e   of  1  m  f o r   60  s e c o n d s .   The  L u m i l a r   f i l m   was  t h e n  

p e e l e d   o f f ,   and  t h e   p l a t e   was  d e v e l o p e d   in  a  n - h e p t a n e  

s o l u t i o n ' t o   g i v e   a  l i t h o g r a p h i c   p r i n t i n g   p l a t e .   When 

u s e d   f o r   p r i n t i n g   u n d e r   t h e   same  p r i n t i n g   c o n d i t i o n s  

as  in   E x a m p l e   16,  t h i s   p r i n t i n g   p l a t e   y i e l d e d   2 5 0 , 0 0 0  

h i g h - q u a l i t y   p r i n t s .  

E x a m p l e   18 

A  s u p p o r t   was  made  a c c o r d i n g   to   t h e   p r o c e d u r e   i n  

E x a m p l e   2.  The  o b t a i n e d   s u p p o r t   was  s e t   a t   t he   p r i n t -  

ing   s e c t i o n   of  t he   a u t o m a t i c   p r o o f   m a c h i n e   K F - 1 2 2 - E  

a v a i l a b l e   f rom  D a i n i p p o n   S c r e e n   Mfg.  C o . ,   L t d .   An 

o r i g i n a l   p l a t e ,   w h i c h   was  made  by  e x p o s i n g   t h r o u g h   a  

1 5 0 - l i n e   d o t   image   o r i g i n a l   on  t h e   S a k u r a   PS  o f f - s e t  

p l a t e   SMP  ( a v a i l a b l e   f rom  K o n i s h i r o k u   P h o t o   I n d u s t r y  

C o . ,   L t d . ) ,   d e v e l o p e d   and  p r o c e s s e d ,   was  u s e d .   I n  

t h i s   way,   t h e   image   was  t r a n s f e r r e d   to   t h e   s u p p o r t   b y  

p r i n t i n g .   The  t r a n s f e r   ink   was  an  u l t r a v i o l e t - c u r i n g  

ink   (Dye  Cure   a v a i l a b l e   f rom  D a i n i p p o n   Ink   And  C h e m i c a l s ,  

I n c o r p o r a t e d ) .   A f t e r   t he   t r a n s f e r ,   t h e   s u p p o r t   was  s u b -  

j e c t e d   to   t h e   e x p o s u r e   c u r i n g   t r e a t m e n t   by  use   of  a  2  kW 

h i g h - p r e s s u r e   m e r c u r y   v a p o r   lamp  a t   a  d i s t a n c e   of  60  cm 

to  o b t a i n   a  d u p l i c a t e   p r i n t i n g   p l a t e .  

When  u s e d   f o r   p r o d u c i n g   5 0 , 0 0 0   p r i n t s   w i t h   a  r o l l - f e d  



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

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

e x h i b i t e d   a  good   i m a g e   and  s h a r p l y   r e p r o d u c e d   t h e   2  % 

d o t   of  t h e   o r i g i n a l   p l a t e .   Even  when  t h e   a m o u n t   o f  

w e t t i n g   w a t e r   was  r e d u c e d   d u r i n g   p r i n t i n g ,   d e f e c t s   s u c h  

as  s c u m m i n g   and  i n k   s p r e a d i n g   a t   d o t s   p o r t i o n   d i d   n o t  

o c c u r .   F u r t h e r ,   t h e   q u a l i t y   of  t h e   p r i n t   a t   t h e   end  o f  

p r i n t i n g   was  a l m o s t   t h e   same  as  t h a t   o b t a i n e d   a t   t h e  

b e g i n n i n g   of  p r i n t i n g .  

The  p r i n t i n g   p l a t e   u s e d   in   t h e   p r i n t i n g   as  d e s c r i b e d  

a b o v e   was  t h e n   a l l o w e d   to   s t a n d   f o r   3  m o n t h s   and  a g a i n  

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

s h o w e d   no  r u s t   and  y i e l d e d   p r i n t s   of  a l m o s t   t h e   s a m e  

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

s t a n d .   E x a m i n a t i o n   a f t e r   p r i n t i n g   of  t h e   g r i p p e d  

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

d i d   n o t   d a m a g e d   due  to   g r i p p i n g   and  t h e r e   was  no  r i s k  

of  g r i p p i n g   f a i l u r e .  

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

A  d u p l i c a t e   p r i n t i n g   p l a t e   was  made  in   t h e   same  way  a s  

d e s c r i b e d   in   E x a m p l e   18,  e x c e p t   t h a t   a  c o n v e n t i o n a l  

c h r o m i u m - p l a t e d   i r o n   p l a t e   (Tin   F r e e   a v a i l a b l e   f r o m  

N i p p o n   S t e e l   C o r p o r a t i o n )   was  u s e d   i n s t e a d   of  t h e  

s u p p o r t   of  t h i s   i n v e n t i o n .  

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

c i e n t l y   c l e a n ,   i t   was  d e g r e a s e d   in   a d v a n c e   in   a n  

a q u e o u s   5  %  s o d i u m   m e t a s i l i c a t e   s o l u t i o n   a t   a  t e m -  

p e r a t u r e   of  4 0  ° C   f o r   4  m i n u t e s ,   f o l l o w e d   by  w a s h i n g  

w i t h  w a t e r   and  d r y i n g .   The  i r o n   p l a t e   was  t h e n   d i p p e d  

in   an  a q u e o u s   p o t a s s i u m   p e r m a n g a n a t e   s o l u t i o n   a t   r o o m  

t e m p e r a t u r e   f o r   1  m i n u t e   and  t h e n   in   an  a q u e o u s   1  % 

o x a l i c   a c i d   s o l u t i o n   a t   room  t e m p e r a t u r e   f o r   1  m i n u t e ,  



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

way,   t h e   i r o n   p l a t e   was  c l e a n e d ,   a c t i v a t e d   and  t h e n  

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

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

no  s i g n i f i c a n t   d i f f e r e n c e   was  o b s e r v e d   c o m p a r e d   w i t h  

E x a m p l e   14.  H o w e v e r ,   in   t h e   p r i n t i n g   by  u se   of  t h i s  

p r i n t i n g   p l a t e ,   t h e   n o n - i m a g e   a r e a   was  scummed  i m m e d i -  

a t e l y   a f t e r   t he   p r i n t i n g   was  s t a r t e d ,   b e c a u s e   of  i n s u f -  

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

t he   p r i n t i n g   p l a t e .   In  a d d i t i o n ,   a f t e r   a b o u t   1 , 5 0 0  

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

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

n o t   be  o b t a i n e d   any  m o r e .  

C o m p a r a t i v e   E x a m p l e   6 

A  d u p l i c a t e   p r i n t i n g   p l a t e   was  made  in  t h e   same  way  a s  
d e s c r i b e d   in  Example   14,  e x c e p t   t h a t   a  b r u s h - g r a i n e d  

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

s u p p o r t .  

The  b r u s h - g r a i n e d   a l u m i n i u m   p l a t e   was  made  as  f o l l o w s :  

A  0.24  m m - t h i c k   3S  a l u m i n i u m   p l a t e   was  g r a i n e d   by  u s e  
of  a  n y l o n   b r u s h   and  an  a q u e o u s   s u s p e n s i o n   of  400  m e s h  

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

t h e   a l u m i n i u m   p l a t e   was  s u b j e c t e d   to  e t c h i n g   in  a n  

a q u e o u s   10 %  s o d i u m   h y d r o x i d e   s o l u t i o n   a t   a  t e m p e r a t u r e  

of  5 0  ° C   f o r   20  s e c o n d s .   The  a l u m i n i u m   p l a t e   was  t h e n  

d e s m u t t e d   in  a  30 %  n i t r i c   a c i d   s o l u t i o n   a t   room  t e m -  

p e r a t u r e   f o r   20  s e c o n d s .   T h e r e a f t e r ,   t h e   a l u m i n i u m   p l a t e  

was  a n o d i z e d   in  a  s u l f u r i c   a c i d   s o l u t i o n   a t   a  t e m p e r a t u r e  

of  4 0  ° C   f o r   15  m i n u t e s   a t   a  v o l t a g e   of  20  V  and  a  c u r r e n t  

d e n s i t y   of  3  A/dm2.  The  r o u g h n e s s   of  t h e   o b t a i n e d   g r a i n s  

was  Rz  5 .5  µ,  Ra  0 . 9  µ   (DIN  s t a n d a r d ) .   The  a m o u n t   of  t h e  

a n o d i z e d   f i l m   was  40  m g / d m 2 .  



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

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

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

r o u g h n e s s   (Ra)  of  0 . 1   to   3  pm.  

2.  The  s u p p o r t   f o r   l i t h o g r a p h i c   p r i n t i n g   p l 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 r o t u b e r a n t   p o r t i o n s   h a v e   a  

p r o j e c t e d   a r e a   p e r c e n t a g e   of  20%  or  m o r e .  

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

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

a g g l o m e r a t e d   p r o d u c t   t h e r e o f .  

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

to   C l a i m   3,  w h e r e i n   t h e   c r y s t a l l i n e   p r o d u c t s   a r e   in  t h e  

s h a p e   of  p l a t e s   or  h e x a h e d r o n s .  

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

to   C l a i m   4,  w h e r e i n   t h e   c r y s t a l l i n e   p r o d u c t s   a r e   in  t h e  

s h a p e   of  h e x a g o n a l   p l a t e s   or  c u b e s .  

6.  The  s u p p o r t   f o r   l i t h o g r a p h i c   p r i n t i n g   p l a t e   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 l a t e s   a r e   0 .5   to   5  µm  in  d i a m e t e r  

and  0 . 0 1   t o   0 .8   µm  in  t h i c k n e s s .  

7.  The  s u p p o r t   f o r   l i t h o g r a p h i c   p r i n t i n g   p l a t e   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   c u b e s   a r e   0 .1   t o   2  µm  in  s i d e  

l e n g t h .  

8.  The  s u p p o r t   f o r   l i t h o g r a p h i c   p r i n t i n g   p l 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   Ra  i s   0 .3   to   2  p m .  
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