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©  Light-sensitive  lithographic  printing  plate  precursor. 
  The  printing  plate  precursor  is  an  aluminium  support  (1) 
with  a  hydrophilic  surface  and  a  photosensitive  layer  (2) 
formed  thereon.  The  cut  edges  of  the  aluminium  support  are 
treated  with  a  desensitizing  solution,  which  is  an  aqueous 
solution  containing  a  hydrophilic  organic  polymeric  com- 
pound  such  as  gum  arabic,  to  form  a  layer  (3)  of  the 
polymeric  compound  on  the  cut  edges.  The  printing  plate 
obtained  from  this  precursor  provides  printed  matter  free  of 
scumming  at  the  parts  corresponding  to  the  edges  of  the 
plate. 



FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  l i g h t - 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   p r e c u r s o r .   More   p a r t i c u l a r l y ,  

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

BACKGROUND  OF  THE  INVENTION 

The  l i g h t - 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  

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

u n d e r   t h e   name  of   p r e s e n s i t i z e d   p l a t e   ( a b b r e v i a t e d   as  P S  

p l a t e ) .   I t   i s   now  i n   g e n e r a l  u s e .   The  PS  p l a t e s   a r e  

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

web  or   s h e e t ,   a p p l y i n g   a  s e n s i t i z i n g   s o l u t i o n ,   d r y i n g ,  

and  c u t t i n g   to   s i z e .   The  t r e a t m e n t   i n c l u d e  

g r a i n i n g ,   a n o d i z i n g ,   and  c h e m i c a l   t r e a t m e n t ,   w h i c h   a r e  

u s e d   i n d i v i d u a l l y   or   in   c o m b i n a t i o n   w i t h   one   a n o t h e r .  

The  p l a t e   o b t a i n e d   by  s u b j e c t i n g   a  PS  p l a t e   t o  

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

a  s h e e t - f e d   p r e s s   in   w h i c h   t h e   p l a t e   i s   l a r g e r   t h a n   t h e  

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

f o r   p r i n t i n g .   H o w e v e r ,   i t   o f t e n   d e t e r i o r a t e s   p r i n t e d  

m a t t e r   due  to   s t a i n s   i n d u c e d   by  i nk   w h i c h   a t t a c h e s   t o  

t h e   e d g e s   of   t h e   p l a t e   when  t h e   p l a t e   i s   s m a l l e r   t h a n  



t h e   p r i n t i n g   p a p e r   as  in  n e w s p a p e r   p r i n t i n g   in  w h i c h  

p r i n t i n g   i s   made  c o n t i n u o u s l y   on  a  web  w i t h   a  r o t a r y  

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

p r i n t i n g .  

T h e r e   i 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  

No-  4 6 7 5 4 / 1 9 8 2   a  m e t h o d   f o r   p r e v e n t i n g   t h e   s c u m m i n g  

c a u s e d   by  t h e   e d g e s   of  t h e   p l a t e .   A c c o r d i n g   to   t h i s  

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

i s   r o u n d e d   o f f   w i t h   a  f i l e   or  k n i f e .   T h i s   m e t h o d ,  

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

of   p l a t e s ,   b e c a u s e   p l a t e s   h a v e   to   be  t r e a t e d   one  by  o n e .  

SUMMARY  OF  THE  INVENTION 

As  t h e   r e s u l t   of  e x t e n s i v e   r e s e a r c h ,   t h e   p r e s e n t  

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

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

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

e d g e s   t h e r e o f ,   and  w h i c h   a r e   s u i t a b l e   f o r   mass   p r o d u c -  

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

ium  s u p p o r t   of  a  PS  p l a t e .  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

F i g .   1  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  PS  p l a t e  

t r e a t e d   in   a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   i n  w h i c h   t h e r e   a r e  



shown  an  a l u m i n u m   s u p p o r t   a t   1,  a  s e n s i t i z i n g   l a y e r   a t   2 ,  

and  a  c o a t i n g   f i l m   of  h y d r o p h i l i c   p o l y m e r i c   c o m p o u n d   a t   3 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

A c c o r d i n g   to  t h i s   i n v e n t i o n ,   PS  p l a t e s   can   b e  

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

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

t h e   same  s i z e .   T h i s   m e t h o d   i s   more   s u i t a b l e   to   m a s s  

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

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

The  d e s e n s i t i z i n g   s o l u t i o n   may  be  a p p l i e d   by  a  known  m e t h o d ,  

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

In   a d d i t i o n ,   t h e   d e s e n s i t i z i n g   s o l u t i o n   may  be  a p p l i e d  

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

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

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

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

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

The  d e s e n s i t i z i n g   s o l u t i o n   to   be  a p p l i e d   t o  

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

a  known  d e s e n s i t i z i n g   s o l u t i o n   f o r  a l u m i n u m - s u p p o r t 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 s .   The  p r e f e r r e d   one  i s   a n  

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

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

c o m p o u n d   i n c l u d e   gum  a r a b i c ,   d e x t r i n ,   a l g i n a t e   ( e . g . ,  

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

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

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

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

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

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

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

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

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

a r a b i c   b e c a u s e   of   i t s   h i g h   d e s e n s i t i z i n g   a c t i o n .  

They   may  be  u s e d   i n   c o m b i n a t i o n   w i t h   one  a n o t h e r ,   a s  

o c c a s i o n   d e m a n d s .   They   s h o u l d   be  u s e d   i n ' c o n c e n t r a t i o n  

o f   a b o u t   5  t o   40  wt%,  p r e f e r a b l y   8  to   30  wt%  b a s e d  o n  

t h e   t o t a l   w e i g h t   o f   t h e   d e s e n s i t i z i n g   s o l u t i o n .  

The  d e s e n s i t i z i n g   s o l u t i o n   u s e d   i n   t h i s   i n v e n t i o n ,  

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

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

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

e n h a n c e s   t h e   d e s e n s i t i z i n g   a c t i o n .   E x a m p l e s   of   s u c h   a  s a l t  

i n c l u d e   s o d i u m   s a l t ,   p o t a s s i u m   s a l t ,   m a g n e s i u m   s a l t ,  

c a l c i u m   s a l t ,   and   z i n c   s a l t   of   n i t r i c   a c i d ;   s o d i u m   s a l t ,  

p o t a s s i u m   s a l t ,   m a g n e s i u m   s a l t ,   c a l c i u m   s a l t ,   and  z i n c  

s a l t   of   s u l f u r i c   a c i d ;   s o d i u m   s a l t ,   p o t a s s i u m   s a l t ,  

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

a c i d ;   and  s o d i u m   f l u o r i d e   and  p o t a s s i u m   f l u o r i d e .  



They  may  be  u s e d   in   c o m b i n a t i o n   w i t h   one   a n o t h e r .  

They  s h o u l d   be  u s e d   i n   an  a m o u n t   of   a b o u t   0 . 0 1   to  5  wt% 

b a s e d   on  t h e   t o t a l   w e i g h t   of   t h e   d e s e n s i t i z i n g   s o l u t i o n .  

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

in   t h e   d e s e n s i t i z i n g   s o l u t i o n   u s e d   in   t h i s   i n v e n t i o n   i s   g u m  

a r a b i c ,   t h e   pH  of   t h e   s o l u t i o n   s h o u l d   be  a d j u s t e d   to   t h e  

a c i d   r a n g e ,   p r e f e r a b l y  1   to   5,  p a r t i c u l a r l y   2  to   4 . 5 ,  

by  a d d i n g   an  a c i d .   T h e r e f o r e ,   to   t h e   a q u e o u s   s o l u t i o n  

w h i c h   i s   n o t   a c i d i c ,  a c i d   s h o u l d   be  a d d e d .   E x a m p l e s   o f  

a c i d s   to   be  a d d e d   f o r   pH  a d j u s t m e n t   i n c l u d e   m i n e r a l   a c i d s  

s u c h   as  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 ,   and   n i t r i c   a c i d ,  

and   o r g a n i c   a c i d s   s u c h   as   c i t r i c   a c i d ,   t a n n i c   a c i d ,   m a l i c  

a c i d ,   g l a c i a l   a c e t i c   a c i d ,   l a c t i c   a c i d ,   o x a l i c   a c i d ,   p -  

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

P r e f e r a b l e   among  t hem  i s   p h o s p h o r i c   a c i d   b e c a u s e   n o t   o n l y  

d o e s   i t   f u n c t i o n   as  a  pH  a d j u s t i n g   a g e n t ,   b u t   i t   a l s o  

e n h a n c e s   t h e   d e s e n s i t i z i n g   a c t i o n .   The  a c i d   s h o u l d   b e  

u s e d   in   an  a m o u n t   o f   0 . 0 1   t o   8  wt%,  p r e f e r a b l y   0 . 1   t o  

5  w t % ,   b a s e d   on  t h e   t o t a l   w e i g h t   of   t h e   d e s e n s i t i z i n g  

s o l u t i o n .  

The  d e s e n s i t i z i n g   s o l u t i o n   u s e d   in   t h i s   i n v e n t i o n  

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

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

t h e   d e s e n s i t i z i n g   s o l u t i o n .   E x a m p l e s   of   w e t t i n g   a g e n t s  

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



d i e t h y l e n e   g l y c o l ,   t r i e t h y l e n e   g l y c o l ,   p r o p y l e n e   g l y c o l ,  

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

e t h y l e n e   g l y c o l ,   p o l y e t h y l e n e   g l y c o l ;   d i p r o p y l e n e   g l y c o l ,  

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

P r e f e r a b l e   among  them  i s   g l y c e r i n .   E x a m p l e s   of   s u r f a c e  

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

s u c h   as   p o l y o x y e t h y l e n e   a l k y l p h e n y l   e t h e r   and  p o l y o x y e t h y l e n e  

p o l y o x y p r o p y l e n e   b l o c k c o p o l y m e r ;   a n i o n i c   s u r f a c e   a c t i v e  

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

a l k y l b e n z e n e s u l f o n a t e ,   a l k y l n a p h t h a l e n e s u l f o n a t e ,   d i a l k y l -  

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

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

t y p e ,   g l y c i n e   t y p e ,   a l a n i n e   t y p e ,   and  s u l f o b e t a i n e   t y p e  

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

T h e s e   w e t t i n g   a g e n t s   a n d / o r   s u r f a c e   a c t i v e  

a g e n t s   s h o u l d   be  a d d e d   i n   an  a m o u n t   of   a b o u t   0 .5   to  10  w t % ,  

p r e f e r a b l y   1  to   5  wt%-,  b a s e d   on  t h e   t o t a l   w e i g h t   of   t h e  

d e s e n s i t i z i n g   s o l u t i o n .  

The  d e s e n s i t i z i n g   s o l u t i o n   to   be  u s e d   in   t h i s  

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

d i o x i d e ,   t a l c ,   and  c l a y   in   an  a m o u n t   l e s s   t h a n   2  wt%  a n d  

w i t h   a  dye   or   p i g m e n t   i n   an  a m o u n t   l e s s   t h a n   1  w t % .  

The  d e s e n s i t i z i n g . s o l u t i o n   u s e d   in   t h i s   i n v e n t i o n  

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

as  m e n t i o n e d   a b o v e ;   h o w e v e r ,   an  e m u l s i o n - t y p e   d e s e n s i t i z i n g  



s o l u t i o n   s u c h   as  d i s c l o s e d   in  U .S .   P a t e n t   Nos .   4 , 2 5 3 , 9 9 9 ,  

4 , 2 6 8 , 6 1 3 ,   and   4 , 3 4 8 , 9 5 4   may  be  u s e d .   I t   i s   u s e d   w h e n  

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

PS  p l a t e   m i g h t   be  a d v e r s e l y   a f f e c t e d .  

The  a p p l i c a t i o n   of   t h e   a b o v e - m e n t i o n e d   d e s e n s i t i z -  

i n g   s o l u t i o n   to   t h e   c u t   ends   of   PS  p l a t e s   may  be  a c c o m p l i s h e d  

by  a p p l y i n g   t h e   s o l u t i o n   to  t h e   e d g e   o f   t h e   i n d i v i d u a l  

PS  p l a t e s .   H o w e v e r ,   i t   s h o u l d   p r e f e r a b l y   be  a c c o m p l i s h e d   -- 

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

p l a t e s   ( s a y ,   1000  s h e e t s )   a l l   a t   o n c e .   I t   i s   p o s s i b l e   t o  

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

i n t e r l e a f ,   as  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.  2 3 2 5 9 / 1 9 8 2 ,   c o r r e s p o n d i n g   to  U . S .   P a t e n t  4 , 3 3 6 , 0 9 3  

and   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   (OPI)   No.  9 9 6 4 7 / 1 9 8 2  

(The  t e r m   "OPI"   as  u s e d   h e r e i n   r e f e r s   to   a  " p u b l i s h e d  

u n e x a m i n e d   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 " ) ,   c o r r e s p o n d i n g  

U . S .   P a t e n t   4 , 4 0 3 , 0 3 0 - .   The  d e s e n s i t i z i n g   s o l u t i o n   s h o u l d  

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

o f   a b o u t   50  t o   150  g / m 2 .  

F i g .   1  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of   a  PS  

p l a t e   o b t a i n e d   as  m e n t i o n e d   a b o v e .   An  a l u m i n u m   s u p p o r t  

1  i s   c o v e r e d   w i t h   a  s e n s i t i v e   l a y e r   2,  and  b o t h   e n d s  

t h e r e o f   a r e   c o v e r e d   w i t h   a  c o a t i n g   3  of   h y d r o p h i l i c  

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

s o l u t i o n .  



T h i s   i n v e n t i o n   can   be  a p p l i e d   to   v a r i o u s   k i n d s  

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

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

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

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

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

l a y e r   o f   p h o t o s e n s i t i v e   r e s i n   w h i c h   has   t h e  - C H = C H - C O -  

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

r e a c t i o n .  

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

r e f e r e n c e   to   t h e   f o l l o w i n g ,   in   w h i c h   "%"  and   " p a r t s "   m e a n  

"wt%"  and  " p a r t s   by  w e i g h t " ,   r e s p e c t i v e l y ,   u n l e s s   o t h e r w i s e  

s p e c i f i e d .   H o w e v e r ,   t h e   s c o p e   of  t h e   i n v e n t i o n   i s   n o t  

l i m i t e d   to  t h e s e   e x a m p l e s .  

.  EXAMPLE  1 

P o s i t i v e   t y p e   PS  p l a t e s   w e r e   p r e p a r e d   as  f o l l o w s :  

A l u m i n u m   s u p p o r t s   0 . 3   mm  t h i c k   w h i c h   had   u n d e r g o n e   g r a i n i n g  

was  p a r t l y   e t c h e d   by  d i p p i n g   in   2%  s o d i u m   h y d r o x i d e   a q u e o u s  

s o l u t i o n   a t   40°C  f o r   1  m i n u t e .   A f t e r   r i n s i n g ,   t h e   a l u m i n u m  

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

f o r   a b o u t   1  m i n u t e   so  t h a t   t h e   s u r f a c e   o f   p u r e   a l u m i n u m   w a s  

e x p o s e d .   The  a l u m i n u m   s u p p o r t s   w e r e   t h e n   a n o d i z e d   i n   20% 

s u l f u r i c   a c i d   a t   30°C  f o r   2  m i n u t e s ,   a t   a  v o l t a g e   of   1 .5   V 



DC  and  a  c u r r e n t   d e n s i t y   of   3  A /dm2,   f o l l o w e d   by  r i n s i n g  

and  d r y i n g .   The  a l u m i n u m   s u p p o r t s   we re   c o n t i n u o u s l y  

c o a t e d   w i t h   a  s e n s i t i z i n g   s o l u t i o n   of   t h e   f o l l o w i n g  

c o m p o s i t i o n   in   a  c o a t i n g   w e i g h t   of   2  g/m2  ( d r y   b a s i s )  

by  u s i n g   a  r o l l   c o a t e r .   The  c o a t i n g   was  d r i e d   a t   1 0 0 ° C  

f o r   2  m i n u t e s .  

F i f t y   s h e e t s   of   t h e  r e s u l t i n g   PS  p l a t e s   w e r e  

p i l e d   one  o v e r   a n o t h e r   w i t h  i n t e r l e a f   i n s e r t e d .  

The  i n t e r l e a f   was  p o l y e t h y l e n e - l a m i n a t e d   (one   s i d e )   p a p e r  

c o m p o s e d   of  s u b s t r a t e   p a p e r   h a v i n g   a  b a s e   w e i g h t   of   50  g / m 2  

and   a  10 -p   t h i c k   p o l y e t h y l e n e   l a y e r .   I t   was  i n s e r t e d  

s u c h   a  way  t h a t   t h e   p o l y e t h y l e n e   l a y e r   c o n t a c t e d   t h e  

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

t h e   s i z e   of  1310  mm  by  800  mm  by  u s i n g   a  g u i l l o t i n e   c u t t e r .  

The  d e s e n s i z i n g   s o l u t i o n   as  m e n t i o n e d   b e l o w   was  a p p l i e d   t o  

t h e   c u t   ends   of  t h e   p i l e d   PS  p l a t e s   by  u s i n g   a  s p o n g e   i n  

a  c o a t i n g   w e i g h t   of   70  g / m 2 ,   f o l l o w e d   by  d r y i n g   a t   r o o m  



t e m p e r a t u r e .  

P r e p a r a t i o n   o f   d e s e n s i t i z i n g   s o l u t i o n  

A  d e s e n s i t i z i n g   s o l u t i o n   h a v i n g   a  v i s c o s i t y   o f  

13  cps   a t   pH  2 .1   was  p r e p a r e d   as  f o l l o w s :   61  p a r t s   o f  

30%  a q u e o u s   s o l u t i o n   o f   gum  a r a b i c   was  d i l u t e d   w i t h   30  

p a r t s   of   w a t e r .   To  t h e   r e s u l t i n g   a q u e o u s   s o l u t i o n   w e r e  

a d d e d   and  d i s s o l v e d   0 . 7   p a r t   of  s o d i u m   h e x a m e t a p h o s p h a t e ,  

1  p a r t   of   s o d i u m   n i t r a t e ,   1 . 2   p a r t s   of   m a g n e s i u m   s u l f a t e ,  

and   2 .4   p a r t s   o f   85%  p h o s p h o r i c   a c i d ,   w i t h   t h o r o u g h   s t i r r i n g .  

F i n a l l y ,   1 . 2   p a r t s   o f   p o l y o x y e t h y l e n e - p o l y o x y p r o p y l e n e  

b l o c k   c o p o l y m e r   ( t r a d e   name  " p l u r o n i c " )   was  a d d e d .  

The  PS  p l a t e   p r e p a r e d   as  a b o v e   was  e x p o s e d   t o  

" F u j i   F i l m   PS  L i g h t "   p l a c e d   1  m e t e r   away  f o r  3 0   s e c o n d s  

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

f r a m e .   (The  l i g h t   s o u r c e   i s   T o s h i b a   m e t a l   h a l i d e   l a m p ,  

Type   M U 2 0 0 0 - 2 - O L ,   3  kW,  a v a i l a b l e   f rom  F u j i   P h o t o   F i l m   C o . ,  

L t d . )   The  e x p o s e d   p l a t e   was  d e v e l o p e d   by  d i p p i n g   i n   a  

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

The  d e v e l o p e d   PS  p l a t e s   u n d e r w e n t   gumming   u p  

w i t h   a  14°  Be  a q u e o u s   s o l u t i o n   of   gum  a r a b i c .  



Two  s h e e t s   of  t h u s   t r e a t e d   PS  p l a t e s   were   a t t a c h e d   s i d e  

by  s i d e   to  an  o f f s e t   r o t a r y   p r e s s .   Ten  t h o u s a n d   s h e e t s  

were   p r i n t e d   in   t h e   u s u a l   way.   The  p r i n t e d   m a t t e r   w a s  

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

to  t h e   e d g e s   of   t h e   p l a t e s .  

For   t h e   p u r p o s e   of   c o m p a r i s o n ,   t h e   same  P S  

p l a t e s   as  a b o v e   were   p r e p a r e d ,   e x c e p t   t h a t   t h e   d e s e n s i t i z -  

ing   s o l u t i o n   was  n o t   a p p l i e d   to  t h e   c u t   e n d s   of  t h e   P S  

p l a t e s ,   and  p r i n t i n g   was  c a r r i e d   o u t   as  a b o v e   u s i n g   t h e  

PS  p l a t e s .   The  r e s u l t i n g   p r i n t e d   m a t t e r   had   s c u m m i n g   a t  

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

p l a t e .  

EXAMPLE  2 

PS  p l a t e s   we re   p r e p a r e d   as  f o l l o w s :   A l u m i n u m  

s u p p o r t s   0 . 1 5   mm  t h i c k   w e r e   d e g r e a s e d   w i t h   an  a q u e o u s  

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

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

d e n s i t y   of   3  A/m2  in   a  h y d r o c h l o r i c   a c i d   b a t h   and  t h e n  

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

we re   t r e a t e d   w i t h   an  a q u e o u s   s o l u t i o n   of   s o d i u m   m e t a s i l i c a t e  

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

c o a t e d   w i t h   a  s e n s i t i z i n g   s o l u t i o n   of   t h e   f o l l o w i n g  

c o m p o s i t i o n   in   a  c o a t i n g   w e i g h t   of   2 .5   g/m2  ( d r y   b a s i s ) ,  

by  u s i n g   a  w h i r l e r ,   f o l l o w e d   by  d r y i n g   a t   100°C  f o r   2 

m i n u t e s .  



T h e  P S   p l a t e s   t h u s   p r e p a r e d   w e r e   c u t   and  t h e  

d e s e n s i t i z i n g   s o l u t i o n   was  a p p l i e d   to   t h e   c u t   e n d s   i n  

t h e   same  way  as  in   E x a m p l e   1 .  

The  PS  p l a t e s   w e r e   e x p o s e d   f o r   40  s e c o n d s   t o  

a  3  kW  m e t a l   h a l i d e   l amp   p l a c e d   1  m e t e r   away  t h r o u g h   a  

t r a n s p a r e n t   n e g a t i v e   f i l m .   The  e x p o s e d   PS  p l a t e s   w e r e  

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

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



The  d e v e l o p e d   PS  p l a t e s   u n d e r w e n t   gumming   u p  

w i t h   a  14°  Be  a q u e o u s   s o l u t i o n   of   gum  a r a b i c .   Two  s h e e t s  

of  t h u s   t r e a t e d   PS  p l a t e s   w e r e   a t t a c h e d   s i d e   by  s i d e   t o  

an  o f f s e t   r o t a r y   p r e s s .   F i f t y   t h o u s a n d   s h e e t s   w e r e  

p r i n t e d   in   t h e   u s u a l   way.   The  p r i n t e d   m a t t e r   was  s a t i s f a c t o r y ,  

w i t h   no  s c u m m i n g   a t   t h e   p a r t s   c o r r e s p o n d i n g   to   t h e   e d g e s  

of   t h e   p l a t e .  

EXAMPLES  3  to   5 

E x a m p l e   1  was  r e p e a t e d ,  e x c e p t   t h a t   t h e   f o l l o w i n g  

d e s e n s i t i z i n g   s o l u t i o n s   A,  B,  and  C  w e r e   u s e d .   I n  a l l  

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

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

p l a t e .  

D e s e n s i t i z i n g   s o l u t i o n   A 

I n t o   70  p a r t s   of   30%  a q u e o u s   s o l u t i o n   of   g u m  

a r a b i c   w e r e   d i s s o l v e d   5 .6   p a r t s   of   85%  p h o s p h o r i c   a c i d ,  

1 .4   p a r t s   of  s o d i u m   n i t r a t e ,   0 . 7   p a r t   o f   z i n c   n i t r a t e ,  

and  1 . 3   p a r t s   of  m a g n e s i u m   s u l f a t e .   The  r e s u l t i n g   s o l u t i o n  

was  m i x e d   w i t h  1 4   p a r t s   of  p e t r o l e u m   s o l v e n t   ( " K - s o l v e n t " )  

and  7 .0   p a r t s   of  p o l y o x y e t h y l e n e   n o n y l p h e n y l   e t h e r  

( " E m u l g e n   9 0 3 " ) .   Thus  t h e r e   was  o b t a i n e d   an  e m u l s i o n -  

t y p e   d e s e n s i t i z i n g   s o l u t i o n   A .  

D e s e n s i t i z i n g   s o l u t i o n   B 

I n t o   61 .9   p a r t s   of   w a t e r   was  d i s s o l v e d   9 . 3   p a r t s  

of  c a r b o x y m e t h y l   c e l l u l o s e .   I n t o   t h e   r e s u l t i n g   s o l u t i o n  



w e r e   d i s s o l v e d   1 2 . 4   p a r t s   of   m a g n e s i u m   n i t r a t e ,   1 2 . 4  

p a r t s   o f   s o d i u m   n i t r a t e   and  4  p a r t s   o f   85%  p h o s p h o r i c   a c i d .  

T h u s   t h e r e   was  o b t a i n e d   d e s e n s i t i z i n g   s o l u t i o n   B .  

D e s e n s i t i z i n g   s o l u t i o n   C 

To  40  p a r t s   o f   w a t e r   was  a d d e d   36  p a r t s   of   30% 

a q u e o u s   s o l u t i o n   of   gum  a r a b i c .   I n t o   t h e   r e s u l t i n g  

s o l u t i o n   w e r e   d i s s o l v e d   17  p a r t s   o f   d e x t r i n ,   2 .4   p a r t s   o f  

g l y c e r i n ,   0 . 6   p a r t  o f   85%  p h o s p h o r i c   a c i d ,   and  0 .4   p a r t  

o f   s o d i u m   n i t r a t e .   To  t h e   s o l u t i o n   w e r e   f u r t h e r   a d d e d   1 . 2  

p a r t s   o f   p o l y o x y e t h y l e n e   n o n y l p h e n y l   e t h e r ,   2 .4   p a r t s   o f  

d i o c t y l s u l f o s u c c i n i c   a c i d ,   and  0 .6   p a r t   of   2 - p h o s p h o n o b u t a n e  

t r i c a r b o x y l i c   a c i d .   Thus   t h e r e   w a s  o b t a i n e d   d e s e n s i t i z i n g  

s o l u t i o n   C .  

EXAMPLES  6  to   8 

E x a m p l e   2  was  r e p e a t e d ,   e x c e p t   t h a t   t h e   d e s e n s i -  

i z i n g   s o l u t i o n s   A,  B,  and  C  u s e d   i n   E x a m p l e s   3  to   5  w e r e  

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

w i t h   no  s c u m m i n g   a t   t h e   p a r t s   c o r r e s p o n d i n g   to  t h e   e d g e s  

o f   t h e   p l a t e .  

W h i l e   t h e   i n v e n t i o n   h a s   b e e n  d e s c r i b e d   in   d e t a i l  

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

be   a p p a r e n t   to   one  s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s   c h a n g e s  

and   m o d i f i c a t i o n s   can   be  made  t h e r e i n   w i t h o u t   d e p a r t i n g  

f r o m   t h e   s p i r i t   and  s c o p e   t h e r e o f .  



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

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

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

t r e a t e d   w i t h   a  d e s e n s i t i z i n g   s o l u t i o n .  

2.  A  l i g h t - 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   p r e c u r s o r   a s - c l a i m e d   in   C l a i m   1,  w h e r e i n   two  c u t  

e d g e s   of  t h e   s u p p o r t   w h i c h   a r e   o p p o s i t e   to   e a c h   o t h e r  

a r e   t r e a t e d   w i t h   t h e   d e s e n s i t i z i n g   s o l u t i o n .  

3.  A  l i g h t - 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   p r e c u r s o r   as  c l a i m e d   in   C l a i m   1,  w h e r e i n   a l l   c u t  

e d g e s   of  t h e   s u p p o r t   a r e   t r e a t e d   w i t h   t h e   d e s e n s i t i z i n g  

s o l u t i o n . .   ,  

4.  A  l i g h t - 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   p r e c u r s o r   as  c l a i m e d   in   C l a i m   1,  w h e r e i n   t h e   d e s e n s i -  

t i z i n g   s o l u t i o n   i s   an  a q u e o u s   s o l u t i o n   c o n t a i n i n g   a  

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

5.  A  l i g h t - 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   p r e c u r s o r   as  c l a i m e d   i n   C l a i m   4,  w h e r e i n   t h e   h y d r o -  

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



6.  A  l i g h t - 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   as  c l a i m e d   i n   C l a i m   4,  w h e r e i n   t h e   h y d r o p h i l i c  

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

s o l u t i o n   i n   an  a m o u n t   i n   t h e   r a n g e   o f   5  wt%  to   40  w t % .  

7.  A  l i g h t - 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   p r e c u r s o r   as  c l a i m e d   i n   C l a i m   6,  w h e r e i n   t h e   h y d r o -  

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

s o l u t i o n   i n   an  a m o u n t   i n   t h e   r a n g e   of   8  w t % . t o   30  wt% 

b a s e d   on  t h e   t o t a l   w e i g h t   o f   t h e   d e s e n s i t i z i n g   s o l u t i o n .  

8.  A  l i g h t - 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   p r e c u r s o r   as   c l a i m e d   in   C l a i m   4,  w h e r e i n   t h e   a q u e o u s  

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

a m o u n t   in   t h e   r a n g e   o f   0 . 0 1   wt%  to  5  wt%  b a s e d   on  t h e  

t o t a l   w e i g h t  o f   t h e   d e s e n s i t i z i n g   s o l u t i o n .  

9.  A  l i g h t - 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   p r e c u r s o r   as   c l a i m e d   in   C l a i m   1,  w h e r e i n   t h e  

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

an  a m o u n t   in   t h e   r a n g e   o f   50  g/m2  to  150  g / m 2 .  

10.   A  l i g h t - 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   p r e c u r s o r   c o m p r i s i n g   an  a l u m i n i u m   s u p p o r t   (1)  w i t h  

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

s u p p o r t   (1)  h a v i n g   a t   l e a s t   one  c u t   edge   h a v i n g   a  c o a t i n g  

(3)  of  a  d e s e n s i t i z i n g   c o m p o u n d .  
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