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©  Improved  photosensitive  recording  material  and  a  method  of  recording  information  by  exposure  of  said  material  to 
information-wise  modulated  activating  electro-magnetic  radiation. 

©  A  photosensitive  recording  material  is  described  which 
upon  information-wise  exposure  and  heat-development 
forms  a  tellurium  image.  The  material  contains  on  a  support 
a  recording  layer  containing  in  admixture  in  a  binder  | 
medium:  <oi 
(1)  as  imaging  substance  an  organo-tellurium  compound  30  a. 

containing  directly  linked  to  a  tellurium  atom  halogen  — 
and  at  least  one  organic  substituent  comprising  at  least 
one  carbonyi  group,  /  

(2)  a  photcreducant,  and  /  
(3!  a  hydrogen-donating  compound  from  which  hydrogen  '°  /  

<  can  be  abstracted  by  the  photo-exposed  photoreductant. 
The  said  material  needs  less  exposure  energy  by  having  _^ 
united  with  said  recording  layer  directly  or  through  the  —  @ 

2l  intermediary  of  one  or  more  subbing  layers,  a  blocking  layer  a!  " 
or  sheet  that  counteracts  the  penetration  of  vapour  or  gas  ,c>  ,0> 
into  and  the  escape  of  vapour  or  gas  from  the  recording  layer  Fig  1 
during  thermal  treatment  after  photo-exposure  of  the  mate- 

Q  rial,  the  support  and'or  the  blocking  layer  or  sheet  being 
Q  transparent  for  actinic  radiation. 

<  

(0 

Fig  1 
10  i>t/i»' 
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-  1  -  

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

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

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

r a d i a t i o n .  

5  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   i m p r o v e d   p h o t o -  

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

i n f o r m a t i o n   by  e x p o s u r e   of  s a i d   m a t e r i a l   to   i n f o r m a t i o n -  

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

In   t h e   p u b l i s h e d   German   P a t e n t   A p p l i c a t i o n   ( D t - O S )  

10  2 , 4 3 6 , 1 3 2   a  p r o c e s s   f o r   p r o d u c i n g   a  r e c o r d   of  r e t r i e v a b l e  

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

c o n t a i n i n g   as  i m a g i n g   s u b s t a n c e   an  o r g a n o - t e l l u r i u m  

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

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

•15  l i n k e d   d i r e c t l y   to   a  t e l l u r i u m   a t o m   and   w h i c h   c o n t a i n s  

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

g r o u p ,   i s   r e d u c e d   i m a g e - w i s e   by  m e a n s   of   a  p h o t o - e x p o s e d  

p h o t o - r e d u c t a n t   e . g .   a  p o l y n u c l e a r   q u i n o n e .   T h e  

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

20  d e v e l o p m e n t   e . g .   by  o v e r a l l - h e a t i n g   t h e   p h o t o e x p o s e d  

m a t e r i a l   in   t h e   r a n g e   of  80  to   200°   C .  

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

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

PQ  e * P ° s u r e ^   1pQ  ^   3 p Q  

PPQ  +  2  RH  ►  PQ.H2  f  R - R  
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( R 1 ) 2 . T e . C l 2   +  2  PQ.H2  -+>  2  PQ  +  2  R1H  +  Te  +  2  HC1 

w h e r e i n   : 

PQ  i s   a  p h o t o r e d u c t a n t   e . g .   p h e n a n t h r e n e q u i n o n e   , 
1 

PQ  i s   t h e   f i r s t   e x c i t e d   s i n g l e t   of  s a i d   q u m o n e ,  
3 

5  PQ  i s   t h e   t r i p l e t   s t a t e   of  s a i d   q u i n o n e ,  

EH  i s   a  h y d r o g e n   d o n o r   e . g .   an  o r g a n i c   h y d r o x y   c o m p o u n d ,  

PQ.H9  i s   t h e   p h o t o r e d u c t a n t   in   r e d u c e d   s t a t e ,   a n d  
1 

(R  ) 2 . T e . C l 2   i s   a  r e d u c i b l e   o r g a n o - t e l l u r i u m   c o m p o u n d  

w h e r e i n   R1  i s   e . g .   ( C g H ^ C O C H g ) .  

10  A  d i s a d v a n t a g e   a s s o c i a t e d   w i t h   r e c o r d i n g   m a t e r i a l s  

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

s e n s i t i v i t y .  

I t   h a s   b e e n   e s t a b l i s h e d   e x p e r i m e n t a l l y   t h a t   t h e  

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

15  d e n s i t y   c a n   be  l o w e r e d   c o n s i d e r a b l y   by  u s i n g   a  r e c o r d i n g  

m a t e r i a l   c o n t a i n i n g   on  t h e   r e c o r d i n g   l a y e r   a  b l o c k i n g  

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

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

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

20  In   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   a  r e c o r d i n g  

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

c o r d i n g   l a y e r   c o n t a i n i n g   in   a d m i x t u r e   i n   a  b i n d e r   m e d i u m   : 

(1 )   as  i m a g i n g   s u b s t a n c e   an  o r g a n o - t e l l u r i u m   c o m p o u n d  

c o n t a i n i n g   d i r e c t l y   l i n k e d   to   t h e   t e l l u r i u m   a t o m   h a l o -  

25  gen   a n d   a t   l e a s t   one  o r g a n i c   s u b s t i t u e n t   c o m p r i s i n g   a t  

l e a s t   one  c a r b o n y l   g r o u p ,  

(2 )   a  p h o t o r e d u c t a n t ,  

(3)   a  h y d r o g e n - d o n a t i n g   c o m p o u n d   f r o m   w h i c h   h y d r o g e n   can   b e  

a b s t r a c t e d   by  t h e   p h o t o - e x p o s e d   p h o t o r e d u c t a n t ,   and   i s  

30  c h a r a c t e r i z e d   in   t h a t   a  b l o c k i n g   l a y e r   or   s h e e t   i s   p e r -  

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

t h r o u g h   t h e   i n t e r m e d i a r y   of  one  or   more   s u b b i n g   l a y e r s ,  

to   c o u n t e r a c t   t h e   p e n e t r a t i o n   of  v a p o u r   or   gas   i n t o  

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

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

or   s h e e t   in  o r d e r   to  a l l o w   t h e   e x p o s u r e   w i t h   a c t i n i c  

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

5  f o r   s a i d   r a d i a t i o n .  

By  " a c t i n i c   r a d i a t i o n "   i s   u n d e r s t o o d   h e r e   e l e c t r o -  

m a g n e t i c   r a d i a t i o n   e . g .   u l t r a v i o l e t   r a d i a t i o n   a n d / o r  

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

f o r   t h e   i m a g e   f o r m a t i o n .   The  w o r d i n g   " b l o c k i n g   l a y e r "  

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

s a i d   l a y e r s .  

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

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

of  t h e   c o n t r o l   m a t e r i a l   A-0  d e s c r i b e d   in   t h e   p r e s e n t  

15  E x a m p l e   1  i s   c o a t e d   w i t h   s a i d   l a y e r   or   s h e e t   t h e   d e s c r i b e d  

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

m a t e r i a l   y i e l d s   t e l l u r i u m   i m a g e s   of  w h i c h   t h e   i m a g e   in  t h e  

c o a t e d   m a t e r i a l   h a s   a  maximum  o p t i c a l   d e n s i t y   (D)  at   l e a s t  

0 . 2   h i g h e r   t h a n   t h e   c o r r e s p o n d i n g   maximum  o p t i c a l   d e n s i t y  

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

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

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

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

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

25  and  s y n t h e t i c   r e s i n s .   E x a m p l e s   a r e   c e l l u l o s e   e s t e r s   s u c h  

as  c e l l u l o s e   t r i a c e t a t e ,   c e l l u l o s e   a c e t a t e   p r o p i o n a t e ,  

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

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

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

30  h y d r o c a r b o n   r e s i n s ,   and  m i x t u r e s   of  t h e   f o r e g o i n g  

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

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

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

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

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

c o p o l y ( a c r y l o n i t r i l e / b u t a d i e n e / s t y r e n e )   ,  a  c o p o l y ( v i n y l  

c h l o r i d e / v i n y l   a c e t a t e / v i n y l   a l c o h o l )   and  p o l y ( N - m e t h o x y -  

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

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

m e r i z a t i o n   of  u n s a t u r a t e d   m o n o m e r s ,   l i k e w i s e   p o l y m e r s  

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

c o n d e n s a t i o n ,   e . g .   p o l y a m i d e s   and  p o l y e s t e r   r e s i n s ,   may  . 
10  be  u s e d   f o r   p r e p a r i n g   a  u s e f u l   b l o c k i n g   l a y e r   or  s h e e t   f o r  

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

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

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

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

15  o b t a i n e d   by  an  a c i d - c a t a l y z e d   r e a c t i o n   of   a  p o l y m e r   o r  

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

e . g .   f o r m i n g   p a r t   of  one  or   more   g r o u p s   of  t h e   c l a s s   c o n -  

s i s t i n g   of  f r e e   h y d r o x y l   g r o u p s ,   - K H C O - 0 -   g r o u p s ,   a n d  

-C00H  g r o u p s ,   and  an  o r g a n i c   c o m p o u n d   c o n t a i n i n g   a  

20  p l u r a l i t y   of  e t h e r i f i e d   N - m e t h y l o l   g r o u p s ,   p r e f e r a b l y  

-N-CEL-jOCH^  g r o u p s   as  c r o s s - l i n k i n g   a g e n t .  

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

p a r t   of  f r e e   h y d r o x y l   g r o u p s   and   a p p r o p r i a t e   f o r   a c i d -  

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

25  e t h e r i f i e d   N - m e t h y l o l   g r o u p s   i s ,   e . g . ,   a  p o l y e s t e r  

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

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

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

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

30  v i n y l   c h l o r i d e ,   v i n y l   a c e t a t e   and  v i n y l   a l c o h o l .   A 

p r e f e r a b l y   u s e d   p o l y m e r   c o n t a i n i n g   f r e e   h y d r o x y l   g r o u p s  
i s   a  p o l y v i n y l   b u t y r a l   w i t h   f r o m   80  to   90  %  by  w e i g h t   o f  

v i n y l   b u t y r a l   u n i t s ,   7  to   20  %  by  w e i g h t   of   v i n y l   a l c o h o l  

u n i t s   and  0  to   3  %  by  w e i g h t   of  v i n y l   e s t e r   u n i t s ,   e . g .  
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v i n y l   a c e t a t e   u n i t s .   The  m o l e c u l a r   wei  gh t   of  t h e   p o l y v i n y l  

b u t y r a ]   rr:=-.v  be  w i t h i n   &  I  ro&i   ranfre-  hut   i s   p r e f e r a b l y  

b e t w e e n   *  •„<  ,  000  ar.d  ^ > , 0 0 0 .   P o l y v i n y l   b u t y r a l   s  c h a r a c t e r i z e d  
- 1  

Dy  an  i n t r i n s i c   v i s c o s i t y   of  0 . 7 5   to  1 . ^ 5   c . l . g   d e t e r m i n e d  

5  in  e t h e . n o !   at   20  °C  a r e   p a r t i c u l a r l y   u s e f u l .  

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

p a r t   of  -1TH-CC-0-   g r o u p s   and  a p p r o p r i a t e   f o r   a c i d - c a t a -  

l y z e d   c r o s s - l i n k i n g   v.*ith  c o m p o u n d s   c o n t a i n i n g   e t h e r i f i e d  

N - m e t h y l o l   g r o u p s   a r e   p o l y u r e t h a n e   p o l y m e r s   e . g .   as  d e s -  

10  c r i b e d   in  U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   3 , 7 4 5 , 8 3 3 .  

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

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

ES'TAITE  5 ? 0 7   F-1  (ESTATE  is   a  t r a d e m a r k   of  t h e   B . F . G o o d r i c h  

C h e m i c a l   C o m p a n y ,   C l e v e l a n d ,   O h i o ,   USA,  f o r   a  p o l y -  

15  u r e t h a n e   r e s i n ) .  

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

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

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

p a r t i c u l a r ^ 7   u s e f u l   c r c s s l i n k i n g   c o m p o u n d   f o r   use   i n  

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

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

f o r m u l a   : 

K^COCH  N  ^   ^ C H n 0 C H ,  
J  2  n_q  C_R  c  0  

25  H 3 C 0 C K /   ^  I  xCK20CK 

i 

H^COHpC  NCH2OCH3 

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

30  t r a d e   name  CITIEL  300  of  A m e r i c a n   C y a n a m i d   C o m p a n y ,   New 

Y o r k ,   U S A .  

I t   i s   a s s u m e d   t h a t   t h e   a c i d - c a t a l y z e d   c r o s s - l i n k i n g  

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

h y d r o g e n   a t o m s   t a k e s   p l a c e   as  f o l l o w s   : 

C - V . 1 0 0 5  
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w h e r e i n   R  r e p r e s e n t s   t h e   o r g a n i c   g r o u p   of  t h e   p o l y m e r  

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

5  p e r a t u r e .   A  p r e f e r r e d   c r o s s - l i n k i n g   t e m p e r a t u r e   a l s o  

c a l l e d   c u r i n g   t e m p e r a t w e   is   in  t h e   r a n g e   of  80  to   1 6 0 ° C .  

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

s a i d   c r o s s - l i n k a b l e   p o l y m e r   ( s )   i s   p r e f e r a b l y   in   t h e  

r a n g e   of  5  to   20  %  by  w e i g h t .  

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

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

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

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

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

15  s o l v e n t   s u c h   as  e t h a n o l   in  w h i c h   t h e   c r o s s - l i n k a b l e  

p o l y m e r   e . g .   t h e   p o l y v i n y l   b u t y r a l   can   be  d i s s o l v e d .   T h e  

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

p o l y m e r   i s   p r e f e r a b l y   in   t h e   r a n g e   of  0 . 2   to   4  %  by  w e i g h t .  

S i n c e ,   as  i s   a p p a r e n t   f r o m   t h e   r e a c t i o n   s c h e m e   h e r e i n b e f o r e  

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

i s   p o s s i b l e   to   e f f e c t   c r o s s - l i n k i n g   in   s i t u   d u r i n g  

t h e r m a l   d e v e l o p m e n t .  

The  t h i c k n e s s   in   d r y   s t a t e   of  t h e   b l o c k i n g   means   i n  

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

25  a t   l e a s t   5  e . g .   in   t h e   r a n g e   of   5  to   200  jum. 
The  b l o c k i n g   c o a t i n g   w i l l   g e n e r a l l y   be  an  o u t e r m o s t  

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

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

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

30  The  b l o c k i n g   c o a t i n g   may  be  a p p l i e d   f r o m   a  p o l y m e r  

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

and   e v a p o r a t i o n   of  t he   s o l v e n t   or  l i q u i d   d i s p e r s i n g   m e d i u m  

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

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

G V . 1 0 0 5  
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medium  t h a t   d o e s   no t   6  :  1  v-  ox-  d o e s   n o t   g i v e   r i s e   t o  

s w e l l i n g   of  the-  t i n d e r   .  J'  t':u  r e c o r d i n g   l a y e r .   A  s u i t a b l e  

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

s h e e t   by  l a m i n a t i o n .   An  a d h e s i v e   l a y e r   is  n o r m a l l y   u s e d  

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

A d h e s i v e s   and  c o m p o s i t i o n s   f o r   p r o d u c i n g   p r o t e c t i v e  

l a m i n a t e s   a r e   d e s c r i b e d ,   e . g .   in   t h e   U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n   3,  154 ,   7^9  of  H e r b e r t   B a u e r ,   i s s u e d   J a n u a r y  

5,  1 9 6 5 .  

10  A c c o r d i n g   to  a  s i m p l e   e m b o d i m e n t   a  c o m m e r c i a l l y  

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

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

B l o c k i n g   s h e e t s   a p p l i e d   by  means   of  an  a d h e s i v e   and  t h a t  

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

15  h a v e   a  t h i c k n e s s   in   t h e   r a n g e   of  50  to   200  urn. 

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

p o l y m e r i s a b l e   m o n o m e r s   i s   a p p l i e d   and  a l l o w e d   to  p o l y -  

m e r i z e   in  s i t u   on  t h e   r e c o r d i n g   l a y e r .   A  monomer  s u i t e d  

f o r   f o r m i n g   a  b l o c k i n g   l a y e r   in  t h a t   way  is   a c r y l a m i d e .  

20  P c e d u c i b l e   o r g a n o - t e l l u r i u m   c o m p o u n d s   (1)  t h a t   a r e  

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

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

f o r m u l a   : 

Pl  T e C l  
x  y  

y  w h e r e i n   : 

R  r e p r e s e n t s   an  o r g a n i c   g r o u p ,   w h i c h   i s   l i n k e d   by  a  c a r b o n  

a tom  to  t h e   t e l l u r i u m   a t o m   and  c o n t a i n s   at  l e a s t   o n e  

c a r b o n y l   g r o u p ,  

x  i s   1  ,  2  or  3,  a n d  
30  x  +  y  =  4 .  

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

d e s c r i b e d   in  t h e   p u b l i s h e d   Ge rman   P a t e n t   A p p l i c a t i o n   ( D T - 0 S )  

2 , 4 3 6 , 1 5 2 .  

GAM  0 0 5  



t e l l u r i u m   c o m p o u n d s   c c : r e r : . : . : . : i i . c   to  t h e   i o i l o w m r   r  -  ;  <@  r-a  + 

f o r m u l a   : 

f  <  -r,  r*  .-,  /-I"  A  T-  -  <̂>1 
d..'I  -C- 

w h e r e i r   : 

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

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

n a p h t h y l   . 

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

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

c o m b i n a t i o n   w i t h   a  p h c t c r t   A.:  c  t a r t   ,  a  ky  d  rc   g e n - d o n o r   a n l  

o p t i o n a l l y   at  l e a s t   one  ac  i  d-  s  ens  i t   i v e   r e d u c i n g   a g e n t  

p r e c u r s o r .  

Any  c o m p o u n d   t h a t   o b t a i n - ?   r e d u c i n g   p o w e r   w i t h   r e s p e c t -  

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

a b s t r a c t i o n   f r o m   e.  c y d r o r e n - d o n a t i n g   c o m p o u n d   (5 )   can   b e  

u s e d   as  p h o t o r e d u c t a n t   ( 2 ) .  

A  s u r v e y   of  p h o t   o  r  e  due  t  a n t   s  i s   g i v e n   in   R e s e a r c h  

D i s c l o s u r e   O c t o b e r   1  974  .  p.  14 -1   7,  Ko.  1 2 6 1 7 -  

P h o t   o r e   d u c t   a n t s   (2)   p r e f e r r e d   f o r   u s e   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n   a re   a r o m a t i c   a i k e t o n e s   a n d  

e s p e c i a l l y   1 , 2 -   and  1  , 4 - t e n z o c u i n o n e s   w i t h   a t   l e a s t   o n e  

f u s e d - o n   c a r   bo  c y c l i c   a r o m a t i c   r i n g .  

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

f o l l o w i n g   t a b l e   1  t o g e t h e r   w i t h   t he i r   a p p r o x i m a t e   s p e c t r a l  

s e n s i t i v i t y   r a n g e .  

T a b l e   1 

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

9 , 1 0 - p h e n a n t h r e n e q u i n o n e   200^  -  4 0 0   -  5 0 0  

U.V.   v i s i b l e  

1  ,1  '  - d i b e n z o y l f   e r r c c e n e   ,  4 0 0   -  6 0 0  

1 - p h e n y l - 1   , 2 - p r o p a n e d i o n e   400   -  5 0 0  

1 0 0 5  
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2 - h y d r o x y - 1   , 4 - n a p h t h o q u i n o n e   400  -  5 0 0  

t e n z i l   400  -  4 5 0  

f u r i l   400   -  4 8 0  

d i a c e t y l f   e r r o c e n e   400  -  4 5 0  

a c e t y l f   e r r o c e n e   400  -  4 5 0  

1  , 4 - b i s ( p h e n y l   g l y o x a l   ) - b e n z e n e   400  -  5 0 0  

© - n a p h t h o q u i n o n e   up  to  a b o u t   5 6 0  

5  

1 0  

2 0  

2 5  

3 0  

GV. 

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

a r e   s e n s i t i v e   in   t h e   r a n g e   up  to   a b o u t   400  nm  a n d ,   t h e r e -  

f o r e ,   a r e   u s e f u l   o n l y   in  t h e   u l t r a v i o l e t   r a n g e   :  b e n z o -  

p h e n o n e   :  a c e t o t   h e n o n e   ;  1  ,  5 - d i p h e n y l - 1   ,  3 , 5 - p e i v f c a n e t r i o n e   : 

n i n h y d r i n   :  4 , 4 '   - d i b r o m o b e n z o p h e n o n e   ;  2 - t - b u t y l a n t h r a -  

q u i n o n e   and  1  ,  8 - d i c h l o r o a n t h r a q u i n o n e   . 
In  t h e   r e d u c t i o n   of  s a i d   o r g a n o - t e l l u r i u m   c o m p o u n d s  

9 , 1 0 - p h e n a n t h r e n e q u i n o n e   and  2 - t - b u t y l a n t h r a q u i n o n e   a r e  

e s p e c i a l l y   s a t i s f a c t o r y .  

The  h y d r o g e n - d o n a t i n g   c o m p o u n d   (3)   i s   any  c o n v e n t i o n a l  

s o u r c e   of  l a b i l e   h y d r o g e n   as  d e s c r i b e d   e . g .   in  t h e   U n i t e d  

S t a t e s   P a t e n t   S p e c i f i c a t i o n   3 , 8 8 1 , 9 3 0 .   H e r e i n   e s p e c i a l l y  

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

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

b o n d e d   t h e   o x y g e n   a tom  of  a  h y d r o x y   g r o u p   a n d / o r   t h e  

t r i v a l e n t   n i t r o g e n   a tom  of  an  a m i n e   s u b s t i t u e n t .  

P r e f e r r e d   h y d r o g e n - d o n a t i n g   c o m p o u n d s   (3)   5  f r o m   w h i c h  

h y d r o g e n   can   be  a b s t r a c t e d   by  s a i d   p h o t o - e x p o s e d   p h o t o -  

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

10  
H  H  

11 E1  -  C  -  Z  -  C  -  E  1 
f  I 
OH  OH 

w h e r e i n   : 
10  11 e a c n   of  E  and  B  ,  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,  

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

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

g r o u p ,   w h i c h   g r o u p s   may  be  s u b s t i t u t e d ,   e . g .   an  a l k y l   g r o u p ,  

1 0 0 p  



<~'  a  r  n  -  /  /  

10 

a  h y d r c x y a l k y l   g r o u p ,   a  c y c l o a l k y l   g r o u p   or   an  a n  

or   an  a l k o x y   c a r b o n y l   g r o u t ,   e . g .   a  C o H c - 0 - C 0 - g r c   u j  

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

5  £  or   ohe  g r o u p  or   t h e   g r o u p  

E12  a ' '  

{  1  \v  —  0 
' n  

w h e r e i n   n  r e p r e s e n t s   a  w h o l e   n u m b e r   e . g .   1  and  2,  and  t a c i t  
IP  1  x 

10  of  B  and  E   ̂ 
,  w h i c h   may  be  t h e   same  or   d i f f e r e n t ,  

r e p r e s e n t s   h y d r o g e n ,   or  ar.  a l k y l   g r o u p   e . g .   m e t h y l   or  t o -  

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

e . g .   p h e n y l   ene  r i n g .  

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

15  a r e   l i s t e d   in  t h e   f o l l o w i n g   t a b l e   2  and   can   be  f o u n d   i n  

t h e   G e r m a n   P a t e n t   A p p l i c a t i o n   P  2 7 1 9 0 2 3 .  

T a b l e   2  

No.  of  the]   E1l/  Z  E11  B o i l i n g   p o i n t  
c o m u o u n d   i  (BP)  °C  or  m e l -  

20  
"  !  |  t i n g   p o i n t   ( M P ) ° C  

1  E  H  BP  1 9 8  

2  < < 2 > ~   ~  H  MP  6 7  

3  H , C -   -  H  BP  1 8 9  
5 

4  H^C-  -  - C H j   BP  1 8 3  
25  -5  E  - C s C -   E  KP  5 2 - 5 4  

6  H  - < £ 2 > ~   H  FlP  1 1 2  

7  E 0 ( C E 2 ) 4 -   -  E  BP  1 7 8 / 5   mm  Hg 

8  C o E c 0 C 0 -   -  C o E . 0 - C 0 -   BP  2 8 0  
2  5  2  5  

3 0  30  The  p r e p a r a t i o n   of  t h e s e   c o m p o u n d s   i s   known  to   t h o s e  

s k i l l e d   in   t h e   a r t -   A  p a r t i c u l a r l y   s u i t a b l e   h y d r o g e n -  

d o n a t i n g   c o m p o u n d   i s   p h e n y l - ^   ,  2 - e t h a n e d i o l   ( c o m p o u n d   2  o f  

t a b l e   2 ) .  

In  a d d i t i o n   to   t h e   a b o v e   r e a g e n t s   (1 )   to   (3)   an  o r -  

g a n i c   r e d u c i n g   a g e n t   p r e c u r s o r   may  be  u s e d ,   w h i c h  

G V . 1 0 0 5  



0 0 0 2 5 4 6  

a c c o r d i n g   to  t h e   G'  :  IV.  •..  A;.  p l i c a t i o n   N o . P   2 8 0 2 6 6 6  

i n c r e a s e s :   tnc   :  :.oi  ..-;•&.  :..  ••  s:  ••  or,  ui'  t h e   r e c o r d -  

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

by  t h e   a c t i o n   of  an  a c i d ,   e . g .   HC1  f o r m e d   in  t h e   i m a g i n g  

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

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

t a k e s   p l a c e .   When  an  ac id   s e n s i t i v e   o r g a n i c   r e d u c i n g  

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

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

10  d i f f e r e n t i a l l y   an  a c i d   f o r   e f f e c t i n g   o v e r a l l   c u r i n g   o r  

c r o s s l i n k i n g   of  t h a t   l a y e r   s i n c e   some  of  t h a t   a c i d   c o u l d  

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

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

in  a  n o n - d i f f e r e n t i a l   way  g i v i n g   r i s e   to   b a c k g r o u n d   f o g .  

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

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

o r g a n o - t e l l u r i u m   c o m p o u n d   can   be  s e t   f r e e   i n c l u d e s   p a r a -  

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

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

20  t h e   r e m a i n i n g   h y d r o x y l   g r o u p   ( i f   a n y )   may  h a v e   b e e n  

e t h e r i f i e d .   By  a c i d - c a t a l y z e d   h y d r o l y s i s   t h e   h y d r o x y l  

g r o u p   can   be  o b t a i n e d   in   f r e e   s t a t e   a g a i n   so  t h a t   t h e  

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

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

25  a g e n t   p r e c u r s o r s   i s   d e r i v e d   f r o m   p y r a z o l i d i n - 3 - o n e   r e -  

d u c t o r s ,   in  w h i c h   t h e   a c t i v e   h y d r o g e n   a tom  in   2 - p o s i t i o n  

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

c y a n a t e   or  an  a c i d   h a l i d e .  

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

30  p r e c u r s o r s   a r e   l i s t e d   in   t h e   f o l l o w i n g   t a b l e   3« 
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T a b l e   3  

1 5  

3 0  

C o m p o u n d   C h e m i c a l   s t r u c t u r e   M e l t i n g   i c i r . t i  
no .   (MP)  or  b e l l -  

i n g   p o i n t  
(BP)  °C 

1  
j  3  BP  1 4 0 - 1 4 4  

.  i ^ . A ^   ( 0 , 0 5   mm  H g )  

OCH,  
3 

2  O C O G K p - I ^ \   MP  a b o u t   2 0 0  

i  ; 
OCH,  

"j 

2  f ^ j j   MP  a b o u t   2 0 0  

k J L , j J - 0 C 0 C H 3  

0C0CH-,  
3  

*  m   1 5 2  

V  

H2C  K - C O K E - ^ ^  

h2c   —   i = o  

5  MP  1 8 1  

V   
j 

H2C  N - C 0 N H - ^ ^ . - N 0 2  

H2C  —  C = 0  

s v . 1 0 0 5  
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6  ^*55t,  MP  1 3 5  
u  

I 

H0C  ^ l - C O N H C p K v  
 ̂ i  j  P 

H2C  —   C = 0  

7  MP  1 8 2  
u  

I 
N v  

H2C^  N-CONHCO-  < f Z >  

h2c   6 = 0  

8  ^   1 6 4  

H2C  N-CONHCO-  < ^ _ p >  

H,C-C  —   C = 0  

3 

9  
| ^   

MP  9 7  

H2Cj!  N - C 0 C H 2 C 1  

H2C  —   C = 0  

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

s a i d   German   P a t e n t   A p p l i c a t i o n   P  2 3 0 2 6 6 6 .  

P a r t i c u l a r l y   s u i t a b l e   b i n d e r s   f o r   u se   in  r e c o r d i n g  

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

m a t e r i a l s   . 

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

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

of  c y a n o - e t h y l a t i o n   of   a t   l e a s t   2;  p o l y v i n y l b e n z o p h e n o n e   ; 

1 0 0 3  
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p o l y v i n y l i d e n e   c h l o r i d e ;   p o l y e t h y l e n e   t e r e p h t h a l a t e   : 

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

5  p o l y v i n y l   c h l o r i d e ;   p o l y v i n y l   m e t h y l   k e t o n 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 v i n y l   m e t h y l   e t h e r ,  

p o l y a c r y l i c   and  p o l y m e t h a c r y l i c   a l k y l   e s t e r s   s u c h   a s  

p o l y m e t h y l   m e t h a c r y l a t e   and  p o l y e t h y l   m e t h a c r y l a t e ;  

c o p o l y m e r   of  p o l y 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 ;  

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

c a l l e d   1 2 / 8 5 ,   6 / 9 5   E,  1 5 / 9 5   S,  1 5 / 9 5   E,  B - 7 9 ,   B - 9 8 ,   a n d  

t h e   l i k e ,   s o l d   u n d e r   t h e   t r a d e m a r k   "FOBMVAE"  -  of  M o n s a n t o  

C o m p a n y ,   S t .   L o u i s ,   Mo . ,   U S A .  

Of  s p e c i a l   u t i l i t y   i s   p o l y v i n y l   f o r m a l   1 5 / 9 5   E,  w h i c h  

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

in   t h e   r a n g e   of  2 4 , 0 0 0   -  4 0 , 0 0 0   and  a  f o r m a l   c o n t e n t  

e x p r e s s e d   as  %  p o l y v i n y l   f o r m a l   of  a p p r o x i m a t e l y   82  %,  

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

d u r a b i l i t y .  

20  A  d r y   p h o t o g r a p h i c   c o a t i n g   c o n t a i n i n g   t h e   a b o v e -  

m e n t i o n e d   i n g r e d i e n t s   c an   be  f o r m e d   by  d i s s o l v i n g   t h e  

b i n d i n g   a g e n t   or   m i x t u r e   of  b i n d i n g   a g e n t s   in   a  s u i t a b l e  

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

medium  f o r   t h e   o t h e r   i n g r e d i e n t s   and  w h i c h   i s   r e m o v e d   f r o m  

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

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

i s   l e f t .   The  s u p p o r t s   may  be  of  any   k i n d   e n c o u n t e r e d  

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

r e s i n   f i l m .  

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

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

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

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

r a n g e   of   1  to   10  g  p e r   s q . m .   The  a m o u n t   of  h y d r o g e n -  
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d o n a t   ir.~  c o m t o . t t j   :::  j  :  •  : A r a b I y   at  l e a s t   yO  %  by  w e i g h t  

w i t h   r e s :   c-ct  to  t oo   o r r a . n c   - t   e l l u r i u n   c o m p o u n d .  

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

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

5  a r e   o b t a i n e d   w i t h   a m o u n t s   b e t w e e n   50  to   100  %  by  w e i g h t  

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

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

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

m e t h o d   i n c l u d e s   t h e   s t e p s   of  i n f o r m a t i o n   _L.se  e x p o s i n g  

10  s a i d   m a t e r i a l   to  a c t i v a t i n g   e l e c t r o m a g n e t ' ,   r a d i a t i o n   t o  

w h i c h   t h e   p h o t   o - r e d u c t   ant   i s   s e n s i t i v e   and  o v e n t . i l   he  a  "'".A", 

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

An  i n f o r m a t i o n —   w i s e   u l t r a v i o l e t   e x p o s u r e   i s   no rma   '..  l y  

u s e d   in  c o m b i n a t i o n   w i t h   an  a r o m a t i c   d i k e t o n e   as  p h o t o -  

15  re   d u c t   a n t .  

The  h e a t - d e v e l o p m e n t   p r e f e r a b l y   p r o c e e d s   in   t h e   t e m -  

p e r a t u r e   r a n g e   of  80°  C  to  200°   C  and  in  g e n e r a l   l a s t s  

a p p r o x i m a t e l y   30  s  to   300  s  d e p e n d i n g   on  t h e   t e m p e r e t u r   , 
The  h e a t   r e q u i r e d   to  p r o d u c e   t h e   t e l l u r i u m   m e t a l  

20  i m a g e   can   be  s u p p l i e d   in  v a r i o u s   w a y s .   So,   t h e   r e c t i - :   A-  1 

m a t e r i a l   can   be  d e v e l o p e d   by  h e a t   t r a n s p o r t   f r o m   h o t  

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

gas   s t r e a m   e . g .   h o t   a i r .   F u r t h e r m o r e ,   t h e   m e t a l   i m a g e  

can   be  f o r m e d   by  means   of  i n f r a r e d   r a d i a t i o n .  

25  The  f o l l o w i n g   e x a m p l e s   i l l u s t r a t e   t h e   p r e s e n t  

i n v e n t i o n   w i t h o u t ,   h o w e v e r ,   l i m i t i n g   i t   t h e r e t o .   A l l  

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

i n d i c a t e d .  

E x a m p l e   1 

30  C o n t r o l   m a t e r i a l   A - 0  

4 . 2   g  of  p h e n a n t h r e n e   q u i n c n e ,   1 0 . 2   g  of  2 - t - b u t y l a n t n r a -  

q u i n o n e   ,  2 2 . 8   g  of  1 - p h e n y i - 1   , 2 - e t h a n e d i o l   and.  9  g  o f  

b i s ( p h e n a c y l )   t e l l u r i u m   d i c h l o r i d e   w e r e   d i s s o l v e d   in  1  50  g 

of  m e t h y l e n e   c h l o r i d e .  
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The  s o l u t i o n   o b t a i n e d   was  m i x e d   w i t h   240  g  of  a  20  % 

s o l u t i o n   in   m e t h y l   e t h y l   k e t o n e   of  VINYLITE  VAGK  ( t r a d t  

name  of   U n i o n   C a r b i d e   and  C a r b o n   f o r   a  c o p o l y ( v i n y I  

c h l o r i d e / v i n y l   a c e t a t e / v i n y l   a l c o h o l )   ( 9 1 / 3 / 6 ) )   and  1  ml 

5  of  2  %  of   s i l i c o n e   o i l   in  m e t h y l e n e   c h l o r i d e   as  c o a t i n g  

a i d .  

The  r e s u l t 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   b y  

d i p - c o a t i n g   to   a  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   s u p p o r t  

at   a  c o v e r a g e   of  2  g  p e r   s q . m   of  s a i d   o r g a n o - t e l l u r i u m  

10  c o m p o u n d .  

The  c o a t i n g   was  d r i e d   at  40°   C  wTith  v e n t i l a t i o n   f o r  

8  h .  

The  o b t a i n e d   p h o t o s e n s i t i v e   r e c o r d i n g   m a t e r i a l   A - 0  

was  e x p o s e d   f o r   10  s  t h r o u g h   a  s t e p   w e d g e   w i t h   c o n s t a n t  

15  0 . 3   in   t h e   "  SPEKTRAPROOF  "  ( t r a d e   n a m e )   e x p o s u r e   a p p a r a t u s  

of  S i e g f r i e d   T h e i m e r   GmbH,  6481  O b e r s a t z b a c h ,   W . G e r m a n y ,  

e q u i p p e d   w i t h   a  2000   V  lamp  e m i t t i n g   w i t h   a  maximum  a t  

a b o u t   350   n m .  

The  e x p o s e d   m a t e r i a l   was  d e v e l o p e d   by  o v e r a l l  

20  h e a t i n g   f o r   5  min  a t   1 6 0 ° C  

R e c o r d i n g   m a t e r i a l   A - 1  

The  p r e p a r a t i o n   of  r e c o r d i n g   m a t e r i a l   A-1  was  t h e  

same  as  d e s c r i b e d   f o r   t h e   c o n t r o l   m a t e r i a l   A-0  e x c e p t  

t h a t   t h e   r e c o r d i n g   l a y e r   was  o v e r c o a t e d   w i t h   a  10  % 

25  s o l u t i o n   in   m e t h a n o l   of  p o l y ( N - m e t h o x y m e t h y l a c r y l a m i d e )  

a t   a  d r y   w e i g h t   c o v e r a g e   of  4 . 4   g  p e r   s q . m .  

E x p o s u r e   and  h e a t i n g   of  m a t e r i a l   A-1  p r o c e e d e d   a s  

d e s c r i b e d   f o r   t h e   c o n t r o l   m a t e r i a l   A - 0 .  

In   t h e   a c c o m p a n y i n g   F i g .   1  t h e   c u r v e s   of  d e n s i t y  

30  (D)  v e r s u s   p h o t o n   e x p o s u r e   e n e r g y   p e r   s q . c m   ( e r g / s q . c m )  

of  t h e   w e d g e   i m a g e s   o b t a i n e d   on  t h e   c o n t r o l   m a t e r i a l   A - 0  

( c u r v e   A - 0 )   and  on  t h e   m a t e r i a l   A-1  ( c u r v e   A - 1 )   a r e  

g i v e n .  

F rom  t h e s e   c u r v e s   i s   c o n c l u d e d   t h a t   m a t e r i a l   A - 1  
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w i t h   b l o c k i n g   l a y e r   a c c o r d i n g   t  t he   p r e s e n t   i n v e n t i o n   i s  

c o r e   ohar.  '"00  t i m e s   as  s e r . s i t   iv-  ar  t h e   c o n t r o l   m a t e r i a l  

A - 0 .  

E x a m p l e   2  

5  C o n t r o l   m a t e r i a l   B - 0  

5 . 4   g  or  2 - t - b u t y l a n t h r a q u i n o n e ,   1 . 4   g  of  1 - p h e n y l - 1 , 2  

e t h a n e   d i o l ,   and  1 - 5   g  of  b i s ( p h e n a c y l ) - t e l l u r i u m   d i -  

c h l o r i d e   were   d i s s o l v e d   in   50  ml  of  m e t h y l e n e   c h l o r i d e .  

The  o b t a i n e d   s o l u t i o n   was  m i x e d   w i t h   60  g  of  a  20  % 

10  s o l u t i o n   of  VIKYLITE  VAGH  ( t r a d e   name)   in  m ^ h y l   e t h y l  

k e t o n e   and  1  ml  of  a  2  %  s o l u t i o n   in  m e t h y l e n e   c h l o r i d e  

of  s i l i c o n e   o i l .  

The  c o a t i n g   s o l u t i o n   was  a p p l i e d   by  d i p - c o a t i n g   to  a  

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   s u p p o r t   a t   a  c o v e r a g e   of  2 . 5   g  

15  p e r   s q . m   of  s a i d   o r g a n o - t e l l u r i u m   c o m p o u n d .   D r y i n g  

p r o c e e d e d   as  d e s c r i b e d   f o r   c o n t r o l   m a t e r i a l   A-0  of  E x a m p l e  

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

e x p o s e d   f o r   100  s  t h r o u g h   a  s t e p w e d g e   w i t h   c o n s t a n t   0 . 3  

20  in   t h e   a l r e a d y   m e n t i o n e d   SPEKTRAPROOF  ( t r a d e   n a m e )  

a p p a r a t u s   . 

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

f o r   5  min  a t   120°C  in  t h e   EIKONIX  THERMAL  PROCESSOR  E . D .  

199  ( E I K O N I I   i s   a  t r a d e   name  of  EIKONIX  C o r p o r a t i o n ,  

25  B u r l i n g t o n ,   M a s s . ,   U . S . A . ) .  

R e c o r d i n g   m a t e r i a l   B - 1  

The  p r e p a r a t i o n   of  r e c o r d i n g   m a t e r i a l   B-1  was  t h e  

same  as  d e s c r i b e d   f o r   m a t e r i a l   B-0  e x c e p t   t h a t   a  

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

30  was  a d h e r e d   to  t h e   r e c o r d i n g   l a y e r .  

E x p o s u r e   and  h e a t i n g   of  m a t e r i a l   B-1  p r o c e e d e d   a s  

d e s c r i b e d   f o r   t h e   m a t e r i a l   B - 0 .  

R e c o r d i n g   m a t e r i a l   B - 2  

The  p r e p a r a t i o n   of  r e c o r d i n g   m a t e r i a l   B-2  was  t h e  
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same  as  d e s c r i b e d   f o r   m a t e r i a l   B-0   e x c e p t   t h a t   a  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   s h o o t   of  a  t h i c k n e s s   of  0 .1   rr._n 

by  means   of  a  d r o p   of  s i l i c o n e   o i l   was  a d h e r e d   to   t h e  

r e c o r d i n g   l a y e r .  

5  E x p o s u r e   and  h e a t i n g   of  m a t e r i a l   B-2  p r o c e e d e d   a s  

d e s c r i b e d   f o r   t h e   m a t e r i a l   B - 0 .  

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

(D)  v e r s u s   p h o t o n   e x p o s u r e   e n e r g y   p e r   s q . c m   ( e r g / s q . c m )  

of  t h e   m a t e r i a l s   B - 0 ,   B-1  and  B-2  a r e   g i v e n .  

10  Exam-pie   3  

C o n t r o l   m a t e r i a l   C - 0  

5  g  of  2 - i s o p r o p o x y - 1   , 4 - n a p h t h o q u i n o n e   ,  1 7 - 4   g  o f  

1 - p h e n y l - 1   , 2 - e t h a n e d i o l   and  9 - 4 2   g  of  b i s ( p h e n a c y l ) - t e l l u .  

r i u m   d i c h l o r i d e   w e r e   d i s s o l v e d   in   260  g  of  t e t r a h y d r o -  

1  5  f  u r a n   . 
The  o b t a i n e d   s o l u t i o n   was  m i x e d   w i t h   300  g  of  a  28  % 

s o l u t i o n   of  VINYLITE  VAGH  ( t r a d e   n a m e )   in   m e t h y l   . e t h y l  

k e t o n e   and   1  ml  of  2  %  of  s i l i c o n e   o i l   in   m e t h y l e n e  

c h l o r i d e   . 

20  The  r e s u l t 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   b y  

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

a t   a  c o v e r a g e   of  2 . 7   g  p e r   s q . m   of  s a i d   o r g a n o - t e l l u r i u m  

c o m p o u n d .  

The  c o a t i n g   was  d r i e d   w i t h   v e n t i l a t i o n   at   40°C  f o r  

25  8  h .  

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

e x p o s e d   f o r   10  s  t h r o u g h   a  s t e p   w e d g e   w7ith  a  c o n s t a n t  

0 . 3   in   t h e   SPEKTRAPROOF  ( t r a d e   n a m e )   e x p o s u r e   a p p a r a t u s .  

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

30  a t   1 5 0 ° C   in   a  d r y i n g   s t o v e   f o r   5  m i n .  

R e c o r d i n g   m a t e r i a l   C - 1  

The  p r e p a r a t i o n   of  r e c o r d i n g   m a t e r i a l   C-1  was  t h e  

same  as  d e s c r i b e d   f o r   m a t e r i a l   C-0  e x c e p t   t h a t   t h e  

r e c o r d i n g   l a y e r   was  o v e r c o a t e d   w i t h   a  s o l u t i o n   of  8 . 5   g  
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cf  BUTVAR  B  76 ,   1  .  \.  r  c  ;•  '  :  KEL  500  and  0 . 0 5   g  o f  

s i l i c o n e   in  100  nl  :  :  :  '  @  ..  r-l'TYAR  i s   a  t r a d e n a m e   o f  

S h a w i n i g a n   P r o d u c t s   Cor:  .  ,  New  i ' o r k ,   U . S . A .   f o r   a  p o l y m e r  

of  v i n y l   n - b u t y r a l   h a v i n g   a  m o l e c u l a r   w e i g h t   in   t h e   r a n g e  

of  4 5 , 0 0 0   to   5 5 , 0 0 0   and  a  v i n y l   a l c o h o l   u n i t   c o n t e n t   o f  

13  %.  CYTiEL  300  i s   a  t r a d e   name  of  A m e r i c a n   C y a n a m i d  

Company ,   New  Y o r k ,   U . S . A .   f o r   h e x a k i s   ( m e t h o x y m e t h y l   ) -  

m e l a m i n e   . 
The  c o a t i n g   was  e f f e c t e d   at   a  c o v e r a g e   of  20  g  p e r  

sq .m  f o r   t h e   v i n y l - n - b u t y r a l   p o l y m e r .  

The  e x p o s u r e   p r o c e e d e d   as  d e s c r i b e d   f o r   m a t e r i a l   C-C 

The  e x p o s e d   m a t e r i a l   C-1  was  d e v e l o p e d   by  o v e r a l l  

h e a t i n g   at  1 6 0 ° C   in  a  d r y i n g   s t o v e   f o r   5  t a i n .  

In  t h e   a c c o m p a n y i n g   F i g .   3  t h e   c u r v e s   of   d e n s i t y  

(D)  v e r s u s   p h o t o n   e x p o s u r e   e n e r g y   p e r   s q . c m   ( e r g / s q . c m )  

of  t h e   m a t e r i a l s   C-0  and  C-1  d e v e l o p e d   at   1 6 0 ° C   a r e   g i v e n  
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WHAT  WE  CLAIM  IS  : 

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

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

a  b i n d e r   med ium  : 

5  ( 1 )   as  i m a g i n g   s u b s t a n c e   an  o r g a n o - t e l l u r i u m   c o m p o u n d  

c o n t a i n i n g   d i r e c t l y   l i n k e d   t o   a  t e l l u r i u m   a tom  h a l o g e n  

and   a t   l e a s t   one  o r g a n i c   s u b s t i t u e n t   c o m p r i s i n g   a t  

l e a s t   one  c a r b o n y l   g r o u p ,  

( 2 )   a  p h o t o r e d u c t a n t ,  

10  ( 3 )   a  h y d r o g e n - d o n a t i n g   c o m p o u n d   f r o m   w h i c h   h y d r o g e n   can   b e  

a b s t r a c t e d   by  t h e   p h o t o - e x p o s e d   p h o t o r e d u c t a n t ,  

c h a r a c t e r i z e d   in   t h a t   a  b l o c k i n g   l a y e r   or   s h e e t   i s   p e r -  

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

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

15  to   c o u n t e r a c t   t h e   p e n e t r a t i o n   of  v a p o u r   o r   gas   i n t o   a n d  

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

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

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

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

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

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

l a y e r   of  t h e   c o n t r o l   m a t e r i a l   A-0  as   d e f i n e d   h e r e i n b e f o r e  

i s   c o a t e d   w i t h   s a i d   l a y e r   or   s h e e t   t h e   d e s c r i b e d   i m a g e - w i s e  

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

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

w h i c h   i s   at  l e a s t   0 . 2   h i g h e r   t h a n   t h e   c o r r e s p o n d i n g   m a x i m u m  
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o p t i c a l   d r ' o i T y   ;  '  a  "@  t :   j  mage  f o r m e d   u n d e r   i d e n t i c a l  

expo   r.\.   a  •  .  •":  con  i i t i o n s   in  an  i d e n t i c a l   m a t e r i a l  

b u t   ne t   c o a t e d   t . t o   e a i o   l a y e r   or  s h e e t .  

3-  A  m a t e r i a l   a c c o r d i n g   to   c l a i m s   1  or   2,  w h e r e i n  

t h e   b l o c k i n g   l a y e r   or  s h e e t   i s   made  of  a  n a t u r a l   o r  

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

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

or  p r e p a r e d   by  p o l y a d d i t i o n   or   p o l y c o n d e n s a t i o n .  

4.  A  m a t e r i a l   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   b l o c k i  

l a y e r   or  s h e e t   i s   made  of  a  c e l l u l o s e   e s t e r ,   of  p o l y ( N -  

m e t h o x y   m e t h y l a c r y l a m i d e   )  or  of  a  p o l y e s t e r .  

5-  A  m a t e r i a l   a c c o r d i n g   to   c l a i m   1  or  2,  w h e r e i n   t h e  

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

o b t a i n e d   by  an  a c i d - c a t a l y z e d   r e a c t i o n   of  a  p o l y m e r   o r  

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

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

f i e d   I T - m e t h y l o l   g r o u p s .  

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

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

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

7-  A  m a t e r i a l   a c c o r d i n g   to  any   of  t h e   c l a i m s   1  to  6 ,  

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

f o l l o w i n g   g e n e r a l   f o r m u l a   : 

E  T e C l  
x  y  

w h e r e i n   : 

E  r e p r e s e n t s   an  o r g a n i c   g r o u p   w h i c h   by  a  c a r b o n   a tom  i s  

l i n k e d   to  t h e   t e l l u r i u m   a t o m   and   c o n t a i n s   at   l e a s t   o n e  

c a r b o n y l   g r o u p ,  

x  i s   1  ,  2  or  3  e n d  

Xri-y  i s   4 .  

8.  A  m a t e r i a l   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g  

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

9.  A  m a t e r i a l   a c c o r d i n g   to   any  of  t h e   c l a i m s   1  to  8 ,  
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1 0  

1 5  

2 0  

wher-:  in   t h e   h y d r o g e r - o   -  •  @  J  n~  c o m p o u n d   c o r r e s r o :   - i s  

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

S l 0 _ G   _  Z  -  C  -  I;'  ' 
i  I 
OH  OH 

w h e r e i n   : 
10  11  e a c h   of  R  and  R  ,  w n i c h   may  he  t h e   same  or   d i f f e r e n t ,  

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

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

g r o u p ,   w h i c h   g r o u p s   may  be  s u b s t i t u t e d ,   o r   an  a l k o x y -  

c a r b o n y l   g r o u p ,  

Z  r e p r e s e n t s   a  s i n g l e   b o n d ,   an  e t h v r r y l e r e   g r o u p   f ~ ( 0 = 0 - —   p 
R  E  ^  
!  i 

or   t h e   g r o u p   —  {  —   C  =  C  w h e r e i n   n  r e p r e s e n t s   a  w h o l <  

n u m b e r ,   a n d  
12  1  7- e a c h   of  R  and  R  ^,  v : h i ch   may  be  t n e   same  or   d i f f e r e n t ,  

r e p r e s e n t s   h y d r o g e n ,   or  an  a l k y l   g r o u p   or   t o g e t h e r   f o r m  

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

10 .   A  r e c o r d i n g   p r o c e s s   w h e r e i n   a  p h o t o s e n s i t i v e  

r e c o r d i n g   m a t e r i a l   a c c o r d i n g   to  any  of  t h e   c l a i m s   1  to   9  

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

to  wrhich  t h e   p h o t o - r e d u c t a n t   i s   s e n s i t i v e ,   and  t h e  

e x p o s e d   m a t e r i a l   i s   o v e r a l l   h e a t e d   to  d e v e l o p   a  t e l l u r i t e  

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