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silver  naiiae  color  photographic  material  and  color  photographic  print 

©  A  silver  halide  color  photographic  material  is  described,  comprising  a  reflective  support  composed  of  a  vinyl 
chloride  resin  containing  a  white  pigment  and  having  thereon  in  an  appropriate  order  at  least  one  red-sensitive 
silver  halide  emulsion  layer  containing  a  cyan  color  forming  coupler  represented  by  the  general  formula  (1  )  or 
(2)  shown  below,  at  least  one  green-sensitive  silver  halide  emulsion  layer  containing  a  magenta  color  forming 
coupler  represented  by  the  general  formula  (3)  or  (4)  shown  below,  and  at  least  one  blue-sensitive  silver  halide 
emulsion  layer  containing  a  yellow  color  forming  coupler  represented  by  the  general  formula  (5)  shown  below 
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N  O 
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Rg  []  |—X4 

N  NH ( 4 )  

Za  Zb 

f   ?  

CH3-<j : -co- j : -Q  
(  5  ) 

CH3  X5 

wherein  R  1  r  R  4  and  R5  each  represents  an  aliphatic  group,  an  aromatic  group,  a  heterocyclic  group, 
an  aromatic  amino  group  or  a  heterocyclic  amino  group;  R2.  represents  an  aliphatic  group;  R3  and  R6 
each  represents  a  hydrogen  atom,  a  halogen  atom,  an  aliphatic  group,  an  aliphatic  oxy  group  or  an 
acylamino  group;  R7  and  Rg  each  represents  a  substituted  or  unsubstituted  phenyl  group;  R9 
represents  a  hydrogen  atom  or  a  substituent;  R^  and  R3  or  R5  and  R&  may  be  connected  with 
each  other  to  form  a  5-membered  to  7-membered  ring;  Q  represents  a  substituted  or  unsubstituted  N- 
phenylcarbamoyl  group;  Za  and  Zb,  which  may  be  the  same  or  different,  each  represents  a  group  of  -CH  =  . 
a  group  of 

R i o  

- C =  

or  a  group  of  -N  =  ;  R  10  represents  the  same  substituent  as  that  represented  by  R  9  ;  and  X  1  , X % ,  

•  '  2 



,  ~a  icpiusuiiib  a  nyarogen  aiom  or  a  group  capable  of  being  released  upon  a reaction  with  an  oxidation  product  of  an  aromatic  primary  amine  developing  agent. 
The  silver  halide  color  photographic  material  provides  a  color  photographic  print  having  color  images  of 

excellent  sharpness  and  good  smoothness. 
A  color  photographic  print  comprising  a  reflective  support  composed  of  a  vinyl  chloride  resin  containing  a white  pigment  and  having  thereon  in  an  appropriate  order  at  least  one  emulsion  layer  containing  a  cyan  dye obtained  by  a  reaction  of  a  cyan  color  forming  coupler  represented  by  the  general  formula  (1)  or  (2)  shown 

above  with  an  oxidation  product  of  an  aromatic  primary  amine  developing  agent  (CD),  at  least  one  emulsion 
layer  containing  a  magenta  dye  obtained  by  a  reaction  of  a  magenta  color  forming  coupler  represented  by  the 
general  formula  (3)  or  (4)  shown  above  with  a  CD,  and  at  least  one  emulsion  layer  containing  a  yellow  dye obtained  by  a  reaction  of  a  yellow  color  forming  coupler  represented  by  the  general  formula  (5)  shown  above with  a  CD  is  also  described. 
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SILVER  HALIDE  COLOR  PHOTOGRAPHIC  MATERIAL 

AND  COLOR  PHOTOGRAPHIC  P R I N T  

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  s i l v e r   h a l i d e  

: o l o r   p h o t o g r a p h i c   m a t e r i a l   and  a  c o l o r   p h o t o g r a p h i c  

> r i n t ,   and  more   p a r t i c u l a r l y   to   a  c o l o r   p h o t o g r a p h i c   p r i n t  

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

: e l e p h o n e   c a r d ,   e t c .  

BACKGROUND  OF  THE  INVENTION 

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

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

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

Layer '   c o n t a i n i n g   a  m a g e n t a   c o l o r   f o r m i n g   c o u p l e r   and  a  

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

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

I t   i s   known  t h a t   as  a  l i g h t   t r a n s m i s s i v e   p h o t o -  

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

a  c e l l u l o s e   t r i a c e t a t e   f i l m ,   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 ,   a  v i n y l   r e s i n   f i l m ,   e t c .   may  be  e m p l o y e d ,   and   as  a  

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

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

w h i t e   p i g m e n t ,   a  g l a s s   p l a t e ,   a  m e t a l   p l a t e   ( f o r   e x a m p l e ,  

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

be  e m p l o y e d .  

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

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

-  j.  -  
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p l a s t i c   m a t e r i a l   or  t h a t   a  w h i t e   p i g m e n t   c o n t a i n i n g   l a y e r  

i s   p r o v i d e d ,   on  a  s u r f a c e   of  a  p l a s t i c   m a t e r i a l   in   o r d e r   t o  

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

H o w e v e r ,   when  w h i t e n e s s   of  a  s u p p o r t   i s   i n c r e a s e d ,  

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

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

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

a t t e m p t s   h a v e   b e e n   made  to   i n c o r p o r a t e   an  i r r a d i a t i o n  

p r e v e n t i n g   dye  i n t o   a  l i g h t - s e n s i t i v e   s i l v e r   h a l i d e  

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

a n t i h a l a t i o n   l a y e r   to   t h e   s u p p o r t .  

F u r t h e r ,   when  b a r y t a   c o a t e d   p a p e r   or  p o l y e t h y l e n e  

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

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

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

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

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

Such   a  p r o b l e m   i s   p a r t i c u l a r l y   n o t i c e a b l e   when  a  

sky   s c e n e   i s   p h o t o g r a p h e d   and  e s p e c i a l l y   when  i t   i s  

p h o t o g r a p h e d   in   c o l o r .  

SUMMARY  OF  THE  INVENTION 

T h e r e f o r e ,   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

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

of  i m p r o v e d   s h a r p n e s s .  
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A n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

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

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

of   good   s m o o t h n e s s .  

S t i l l   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

t h e   s u r f a c e   of   w h i c h   a  f i g u r e ,   a  l e t t e r ,   e t c . .   c an   b e  

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

m a t e r i a l   or  t h e   p r i n t   i s   u s e d   as  v a r i o u s   k i n d s   of   c a r d s .  

O t h e r   o b j e c t s   of   t h e   p r e s e n t   i n v e n t i o n   w i l l   b e c o m e  

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

e x a m p l e s   . 

As  t h e   r e s u l t s   -of  e x t e n s i v e   i n v e s t i g a t i o n ,   i t   h a s  

b e e n   f o u n d   t h a t   t h e   a b o v e - d e s c r i b e d   o b j e c t s   c a n   b e  

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

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

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

t h e r e o n   in   an  a p p r o p r i a t e   o r d e r   a t   l e a s t   one  r e d - s e n s i t i v e  

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

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  o r  

(2)  shown  '  b e l o w ,   a t   l e a s t   one  g r e e n - s e n s i t i v e   s i l v e r  

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

c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (3)  or  ( 4 )  

shown  b e l o w ,   and  a t   l e a s t   one   b l u e - s e n s i t i v e   s i l v e r   h a l i d e  
t 

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

—  j  — 
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r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (5)  shown  b e l o w   a n d  

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

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

c o n t a i n i n g   a  w h i t e   p i g m e n t   and  h a v i n g   t h e r e o n   in  a n  

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

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

c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  or  ( 2 )  

shown  b e l o w   w i t h   an  o x i d a t i o n   p r o d u c t   of  an  a r o m a t i c  

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

" C D " ) ,   a t   l e a s t   one  e m u l s i o n   l a y e r   c o n t a i n i n g   a  m a g e n t a  

dye  o b t a i n e d   by  a  r e a c t i o n   of  a  m a g e n t a   c o l o r   f o r m i n g  

c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (3)  or  ( 4 )  

shown  b e l o w   w i t h   a  CD,  and  a t   l e a s t   one  e m u l s i o n   l a y e r  

c o n t a i n i n g   a  y e l l o w   dye  o b t a i n e d   by  a  r e a c t i o n   of  a  y e l l o w  

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

(5)  shown  b e l o w   w i t h   a  CD. 

OH 

( 1 )  

R5CONH 

NHCOR4 

( 2 )  

-  4  -  
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R7NH~ *3 

N  o  

R8 

( 3 )  

Rg 

N 

X4 

NH t 
( 4 )  

Za  Zb 

•  r   r  

c h 3 - c - c o - c - q   (  5  ) 

1  1 
CH3  X5 

w h e r e i n   Ri ,   R4  and  R5  e a c h   r e p r e s e n t s   an  a l i p h a t i c   g r o u p ,  

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

g r o u p   or  a  h e t e r o c y c l i c   a m i n o   g r o u p ;   R2  r e p r e s e n t s   a n  

a l i p h a t i c   g r o u p ;   R3  and   R6  e a c h   r e p r e s e n t s   a  h y d r o g e n  

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

g r o u p   or  an  a c y l a m i n o   g r o u p ;   R7  and  Rs  e a c h   r e p r e s e n t s   a  

s u b s t i t u t e d   or  u n s u b s t i t u t e d   p h e n y l   g r o u p ;   Rg  r e p r e s e n t s  

a  h y d r o g e n   a t o m   or  a  s u b s t i t u e n t ;   R2  and  R3  or  R5  and   R6 

may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  5 - m e m b e r e d   t o  

7 - m e m b e r e d   r i n g ;   Q  r e p r e s e n t s   a  s u b s t i t u t e d   or  u n s u b s t i -  

t u t e d   N - p h e n y l c a r b a m o y l   g r o u p ;   Za  and  Zb,  w h i c h   may  b e  

t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  g r o u p   of  -CH=,   a  

-  5  -  
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g r o u p   of  -C=  or  a  g r o u p   of  -N=;  Rio  r e p r e s e n t s   t h e   s a m e  

s u b s t i t u e n t   as  t h a t   r e p r e s e n t e d   by  Rg;  and  Xi,   X2,  X3,  X4 

and   X5  e a c h   r e p r e s e n t s   a  h y d r o g e n   a tom  or  a  g r o u p   c a p a b l e  

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

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

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

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

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

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

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

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

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

In  t h e   g e n e r a l   f o r m u l a   ( 1 ) ,   ( 2 ) ,   ( 3 ) ,   (4)  or  ( 5 ) ,  

t h e   g r o u p   c a p a b l e   of  b e i n g   r e l e a s e d   r e p r e s e n t e d   by  Xi,   X2 ,  

X3,  X4  or  X5  i n c l u d e   t h o s e   as  d e s c r i b e d   in   U . S .   P a t e n t  

4 , 5 4 0 , 6 5 4 ,   ' c o l u m n   4,  l i n e   30  to   c o l u m n   5,  l i n e   24,   h e r e i n  

i n c o r p o r a t e d   by  r e f e r e n c e .   Among  t h e m ,   a  c h l o r i n e   a t o m  

f o r   Xi  or  X2,  a  h y d r o g e n   a tom  or  a  g r o u p   c a p a b l e   of  b e i n g  

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

X3  or  X4  and  a  g r o u p   c a p a b l e   of   b e i n g   r e l e a s e d   c o n t a i n i n g  
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an  o x y g e n   a t o m   or  a  n i t r o g e n   a t o m   as  a  r e l e a s i n g   a t o m   f o r  

X5  a r e   p r e f e r r e d .  

Now,  t h e   r e f l e c t i v e   s u p p o r t   w h i c h   can   be  e m p l o y e d  

in  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   in   d e t a i l  

b e l o w   .. 

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

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

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

monomer  as  a t   l e a s t   one  k i n d   of  m o n o m e r s .   I t   i s   p r e f e r r e d  

t h a t   t h e   v i n y l   c h l o r i d e   monomer   o c c u p i e s   a t   l e a s t   50%  b y  

w e i g h t   of  t h e   t o t a l   monomer   c o m p o n e n t .   S u i t a b l e   e x a m p l e s  

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

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

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

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

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

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

c h l o r o p r e n e ,   e t c .   Two  or  more   of   t h e s e   c o m o n o m e r  

c o m p o n e n t s   may  be  e m p l o y e d .  

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

f i l l e r s ,   p l a s t i c i z e r s   and  s t a b i l i z e r s .   S u i t a b l e   e x a m p l e s  

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

c a r b o n a t e ,   b e n t o n i t e ,   e t c .   S u i t a b l e   e x a m p l e s   of  p l a s t i c i -  

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

d i o c t y l   p h t h a l a t e ,   d i c y c l o h B x y l   p h t h a l a t e ,   d i - 2 - e t h y l h e x y l  

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

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

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

a d i p a t e ,   d i o c t y l   a z e l a t e ,   d i o c t y l   s e b a c a t e ) ,   b u t y l p h t h a l y l  

b u t y l g l y c o l a t e ,   e t c .   S u i t a b l e   e x a m p l e s   of  s t a b i l i z e r s  

i n c l u d e   t r i b a s i c   l e a d   s u l f a t e ,   d i b a s i c   l e a d   s t e a r a t e ,   l e a d  

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

F i l l e r   may  be  a d d e d   in   an  a m o u n t   of   f r o m   a b o u t   20  

p a r t s   to  100  p a r t s   by  w e i g h t   p e r   100  p a r t s   by  w e i g h t   o f  

t h e   r e s i n   m a t e r i a l .  

The  w h i t e   p i g m e n t s   w h i c h   can   be  a d d e d   to   t h e   v i n y l  

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

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

p i g m e n t s   or  d y e s ,   b r i g h t e n i n g   a g e n t s ,   e t c .  

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

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

Compound   {  1  ) 
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Compound  (  2  ) 

Compound  (  4  ) 

N  ( C 2   H5  )  2 

-  9  -  



0  270  078 

Compound   (  6  ) 
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lompound  ( 1 0 )  

—  C  fi  =  C  n -  

; ompound   ( 1 1 )  

rhe   w h i t e   p i g m e n t s   can   be  e m p l o y e d   i n d i v i d u a l l y   or  .as  a  

m i x t u r e   of  two  or  more   t h e r e o f .   The  t o t a l   a m o u n t   of   t h e  

w h i t e   p i g m e n t   a d d e d   i s   p r e f e r a b l y   f rom  1  p a r t   by  w e i g h t   t o  

30  p a r t s   by  w e i g h t   and  more   p r e f e r a b l y   f r o m   5  p a r t s   b y  

w e i g h t   to   15  p a r t s   by  w e i g h t   p e r   100  p a r t s   by  w e i g h t   o f  

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

i n v e n t i o n   e x h i b i t s   r e s i s t a n c e   to  h e a t   d e r o r m a t i o n ,   p r e f e r -  

a b l y   to   a t   l e a s t   5 0 ° C ,   more   p r e f e r a b l y   to   a t   l e a s t   7 0 ° C  

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

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

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

The  v i n y l   c h l o r i d e   r e s i n   as  u s e d   in   t n e   p r e s e n t  
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I t   i s   p r e f e r r e d   t h a t   an  a v e r a g e   r e f l e c t i v i t y   o f  

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

v i s i b l e   r a n g e   i s   f rom  80  to   9 8 % .  

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

p r e f e r a b l y   f r o m   50  urn  to   500  um  and  more   p r e f e r a b l y   f r o m  

100  um  to  300  um.  

When  a  h y d r o p h i l i c   c o l l o i d   l a y e r   s u c h   as  a  s i l v e r  

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

a  s u b b i n g   t r e a t m e n t   may  be  c o n d u c t e d   in   o r d e r   to   i m p r o v e  

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

t r e a t m e n t ,   v a r i o u s   k i n d s   of  m e t h o d s   a r e   known  and   a  

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

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

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

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

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

c o v e r   a  c o n v e x   p o r t i o n   of  t h e   s u r f a c e   and  t h e r e b y   a n  

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

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

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

d e s c r i b e d   in   J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  3 5 8 3 / 6 0 ,   a  

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

c e l l u l o s e   n i t r a t e   and  a  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  

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

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 5 7 4 2 / 6 4 ,   a  m e t h o d   w h e r e i n  

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

-  12  -  



i  270  078 

s p e c i f i e d   d e g r e e   and  t h e n   a  l a ' y e r   c o n t a i n i n g   a  h y d r o p h i l i c  

c o l l o i d a l   b i n d e r   ( s u c h   as   g e l a t i n )   a n d   d i s p e r s i b l e  

c o l l o i d a l   s i l i c a   a t   a  w e i g h t   r a t i o   of  5 / 1   to   1 / 2   i s   c o a t e d  

t h e r e o n   as  d e s c r i b e d   in   E u r o p e a n   l a t e n t   A p p l i c a t i o n   ( O P I )  

So.  EP  0 0 6 5 3 2 9 A 1   ( t h e   t e r m   "OPI"   as  u s e d   h e r e i n   r e f e r s   t o  

a  " p u b l i s h e d   u n e x a m i n e d   a p p l i c a t i o n " ) ,   a  m e t h o d   w h e r e i n   a  

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

Dn  a  s u p p o r t   as  d e s c r i b e d   in   B r i t i s h   P a t e n t   7 4 2 , 3 7 0 ,   a  

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

s u b j e c t e d   to   c o r o n a   d i s c h a r g e   t r e a t m e n t   and   t h e n   a  l i g h t -  

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

d e s c r i b e d   in   B r i t i s h   P a t e n t   1 , 4 7 2 , 8 5 4 ,   a  m e t h o d   w h e r e i n   a n  

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

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

B r i t i s h   P a t e n t   1 , 1 7 9 , 5 6 3 ,   a  m e t h o d   w h e r e i n   f i r s t   a  

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

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

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

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

P a t e n t   2 , 3 8 8 , 8 1 7 ,   and   a  m e t h o d   w h e r e i n   a  s u b b i n g   s o l u t i o n  

h a v i n g   t h e   c o m p o s i t i o n   shown  b e l o w   is   c o a t e d   on.  a  s u p p o r t  

as   d e s c r i b e d   in   U . S .   P a t e n t   2 , 4 8 3 , 9 6 6 .  

-  13  -  



0  270  078 

C o m p o s i t i o n   of  S u b b i n g   S o l u t i o n   P a r t s   by  W e i g h t  

C e l l u l o s e   N i t r a t e   5.0<  to   7 . 0  
( n i t r o g e n   c o n t e n t   11%) 

A c e t o n e   4 0 . 0   to   5 0 . 0  

M e t h y l   E t h y l   K e t o n e   9 .0   to   1 0 . 0  

M e t h a n o l   2 5 . 0   to   3 5 . 0  

D i o c t y l   P h o s p h a t e   2 .5   to   4 . 2  

E t h a n o l   0 .0   to   3 . 5  

I t   i s   p r e f e r r e d   t h a t   a  '  d e v e l o p m e n t   i n h i b i t o r  

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

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

s h a r p n e s s   . 

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

d e s c r i b e d   in   U . S .   P a t e n t s   3 , 9 3 3 , 5 0 0 ,   4 , 1 8 7 , 1 0 0   a n d  

4 , 4 7 7 , 5 6 3 ,   B r i t i s h   P a t e n t   1 , 5 0 4 , 0 9 4   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)   Nos .   2 0 6 8 3 4 / 8 4 ,   2 1 0 4 4 0 / 8 4   and  9 2 5 5 6 / 8 5 .  

Now,  t h e   dye  w h i c h   i s   f o r m e d   upon   a  c o u p l i n g  

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

t h e   a b o v e - d e s c r i b e d   g e n e r a l   f o r m u l a   ( 1 ) ,   ( 2 ) ,   ( 3 ) ,   (4)  o r  

(5)  w h i c h   i s   u s e d   in  t h e   p r e s e n t   i n v e n t i o n   w i t h   a n  

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

d e v e l o p i n g   a g e n t   (CD)  w i l l   be  e x p l a i n e d   in   g r e a t e r   d e t a i l  

b e l o w .  

Of  y e l l o w   d y e s ,   d y e s ,   f o r m e d   f r o m   p i v a l o y l  

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

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

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

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

o r g a n i c   s o l v e n t   or  u s i n g   a  w a t e r - i n s o l u b l e   and   o r g a n i c  

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

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

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

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

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

t h e   p r e s e n t   i n v e n t i o n   a r e   t h o s e   r e p r e s e n t e d   by  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   ( 5 - 1 ) :  

C H 3 - C - C 0 - C - C 0 - N E —   (s  ' y   ( 5 - i > -  CH3-C-CO-C-CO-NE—  ( 5 - l > -  

CH3  ( C D ) �  

w h e r e i n   R3.4  and  R15,  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,  

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

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

R14  and  R15  a r e   n o t   h y d r o g e n   a t o m s   a t   t h e   same  t i m e ;   a n d  

II  . 
(CD)  r e p r e s e n t s   a  c o u p l i n g   r e s i d u e   of  an  a r o m a t i c   p r i m a r y  

a m i n e   d e v e l o p i n g   a g e n t .  

S u i t a b l e   e x a m p l e s   of  t h e   s u b s t i t u e n t s   r e p r e s e n t e d  

by  R14  and   R15  i n c l u d e   an  a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,  

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

an  a l k o x y c a r b a m o y l   g r o u p ,   an  a l i p h a t i c   a m i d o   g r o u p ,   a n  

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

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

a r y l c a r b a m o y l   g r o u p ,   an  a r y l a m i d o   g r o u p ,   an  a r y l s u l f   a m o y l  

g r o u p ,   an  a r y l s u l f   o n a m i d e   g r o u p ,   an  a r y l u r e i d o   g r o u p ,   a  

c a r b o x y   g r o u p ,   a  s u l f o   g r o u p ,   a  n i t r o   g r o u p ,   a'  c y a n o   g r o u p ,  

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

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

II 
In  t h e   g e n e r a l   f o r m u l a   ( 5 - 1 ) ,   (CD)  p r e f e r a b l y   r e p -  

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

t i v e   r e p r e s e n t e d   by  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   ( 6 ) :  

( 6 )  

w h e r e i n   R n   and  R12  e a c h   r e p r e s e n t s   a  s u b s t i t u t e d   o r  

u n s u b s t i t u t e d   a l k y l   g r o u p ;   and  R13  r e p r e s e n t s   one  to   f o u r  

h y d r o g e n   a t o m s   or  one  to  f o u r   s u b s t i t u e n t s   . 

In  t h e   g e n e r a l   f o r m u l a   ( 6 ) ,   t h e   a l k y l   g r o u p  

r e p r e s e n t e d   by  R n   or  R12  i s   p r e f e r a b l y   an  a l k y l   g r o u p  

h a v i n g   f r o m   1  to   4  c a r b o n   a t o m s .   S u i t a b l e   e x a m p l e s   of  t h e  

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

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

e x a m p l e s   of   R u   or  R12  i n c l u d e   an  e t h y l   g r o u p ,   a  B -  

h y d r o x y e t h y l   g r o u p ,   a  . 8 - m e t h a n e s u l f   o n a m i d o e t h y l   g r o u p ,   a  

B - m e t h o x y e t h y l   g r o u p ,   e t c .   F u r t h e r ,   a  r e p r e s e n t a t i v e  
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e x a m p l e   of  t h e   s u b s t i t u e n t   r e p r e s e n t e d   t>y  R13  i s   an  a i K y i  

g r o u p   ( f o r   e x a m p l e ,   a  m e t h y l   g r o u p ,   e t c . ) .  

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

t h o s e   r e p r e s e n t e d   by  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   ( 4 - 1 )  

or  ( 4 - 2 )   a r e   p r e f e r r e d .  

,  —  ,  ^ ( C D )  

j = 4  

R i 6 _  

«17 

"  
"  ( 4 ' 2 )  

1  1 

*17  

w h e r e i n   (CD)  r e p r e s e n t s   a  c o u p l i n g   r e s i d u e   of  an  a r o m a t i c  

p r i m a r y   a m i n e   d e v e l o p i n g   a g e n t   and  Ri6  and   R17,  w h i c h   m a y  

be  t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  h y d r o g e n   a t o m ,  

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

h e t e r o c y c l i c   g r o u p ,   a  c y a n o   g r o u p ,   an  a l k o x y   g r o u p ,   a n  

a r y l o x y   g r o u p ,   a  h e t e r o c y c l i c   oxy  g r o u p ,   an  a c y l o x y   g r o u p ,  

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

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

g r o u p ,   an  i m i d o   g r o u p ,   a  s u l f   a m o y l a m i n o   g r o u p ,   a  

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

g r o u p ,   an  a r y l o x y c a r b o n y l a m i n o   g r o u p ,   a  s u l f   o n a m i d o   g r o u p ,  

a  c a r b a m o y l   g r o u p ,   an  a c y l   g r o u p ,   a  s u l f a m o y l   g r o u p ,   a  

s u l f o n y l   g r o u p ,   a  s u l f i n y l   g r o u p ,   an  a l k o x y c a r b o n y l   g r o u p  

or  an  a r y l o x y c a r b o n y l   g r o u p .   Of  t h e s e   g r o u p s ,   an  a l k y l  

g r o u p ,   an  a l k o x y   g r o u p ,   an  a l k y l t h i o   g r o u p ,   ' a n   a r y l   g r o u p ,  

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

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

Ri6  or  R17  may  be  a  d i v a l e n t   g r o u p   to  f o r m   a  b i s   c o m p o u n d .  

F u r t h e r ,   t h e   m a g e n t a   dye  r e p r e s e n t e d   by  t h e   g e n e r a l  

f o r m u l a   ( 4 - 1 )   or  ( 4 - 2 )   may  be  in  t h e   f o r m   of  a  p o l y m e r   d y e  

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

( 4 - 1 )   or  ( 4 - 2 )   e x i s t s   a t   t h e   main   c h a i n   or  t h e   s i d e   c h a i n  

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

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

f o r m u l a   ( 4 - 1 )   or  ( 4 - 2 )   i s   p r e f e r r e d .   In  t h i s   c a s e ,   Ri6  o r  

Ri7  r e p r e s e n t s   a  l i n k i n g   g r o u p   c o n n e c t e d   to   a  v i n y l   g r o u p .  

The  l i n k i n g   g r o u p   r e p r e s e n t e d   by  Ri6  or  Ri7  in   t h e  

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

( 4 - 1 )   or  ( 4 - 2 )   i s   i n c l u d e d   in  a  v i n y l   monomer   i n c l u d e s   a n  

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

a l k y l e n e   g r o u p ,   e . g . ,   a  m e t h y l e n e   g r o u p ,   an  e t h y l e n e  

g r o u p ,   a  1 , 1 0 - d e c y l e n e   g r o u p ,   -CH2CH2OCH2CH2-,  e t c . ) ,   a  

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

p h e n y l e n e   g r o u p ,   e . g . ,   a  1,  4 - p h e n y l e n e   g r o u p ,   a  1 , 3 -  
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: h e r e o f   . 

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

i n c l u d e   - N H C 0 - ,   -CH2CH2- ,   - C H 2 C H 2 C E 2 �   : 0 - ,   - �   SHCO-  , 

-CH2CH2NHCO-,  - C H 2 C H 2 - 0 - C - ,   -CONHCH2CH2NHCO-  ,  

O 

-CH2CH2OCH2CH2NHCO-,  and   - C H 2 C H 2 - Q > —   CH2CH2NHCO-  .  
*  - 

F u r t h e r ,   a  v i n y l   g r o u p   - in   t h e   v i n y l   m o n o m e r   m a y  

f u r t h e r   h a v e   a  s u b s t i t u e n t   in  a d d i t i o n   to   t h e   m o i e t y  

r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   ( 4 - 1 )   or   ( 4 - 2 ) .  

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

c h l o r i n e   a t o m   or  a  l o w e r   a l k y l   g r o u p   h a v i n g   f r o m   1  to   4 

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

b u t y l   g r o u p ,   e t c . ) .  

t h e   dye  m o i e t y   may  be  a  c o p o l y m e r   w i t h   a  n o n - c o l o r   r o r m m g  

e t h y l e n i c   m o n o m e r .  

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

a c i d ,   a - c h l o r o a c r y l i c   a c i d ,   a - a l a c r y l i c   a c i d   ( e . g . ,  

The  p o l y m e r   d e r i v e d   f r o m   a  v i n y l   monomer   n a v i n g  

S u i t a b l e   e x a m p l e s   of  t h e   n o n - c o l o r   r o r m m g  
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m e t h a c r y l i c   a c i d ,   e t c . ) ,   e t c . ,   an  e s t e r -   or  an  a m i d e  

d e r i v e d   f r o m   a n .   a c r y l i c   a c i d   ( e . g . ,   a c r y l a m i d e ,   n -  

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

a m i d e ,   m e t h a c r y l a m i d e ,   m e t h y l   a c r y l a t e ,   e t h y l   a c r y l a t e ,   n -  

p r o p y l   a c r y l a t e ,   n - b u t y l   a c r y l a t e ,   t e r t - b u t y l   a c r y l a t e ,  

i s o b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l   a c r y l a t e ,   n - o c t y l  

a c r y l a t e , -   v i n y l   p r o p i o n a t e ,   v i n y l   l a u r a t e ,   e t c . ) ,   a c r y l o -  

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

( e . g . ,   s t y r e n e   and  a  d e r i v a t i v e   t h e r e o f ,   v i n y l t o l u e n e ,  

d i v i n y l b e n z e n e ,   v i n y l a c e t o p h e n o n e ,   s u l f   o s t y r e n e   ,  e t c . ) ,  

i t a c o n i c   a c i d ,   c i t r a c o n i c   a c i d ,   c r o t o n i c   a c i d ,   v i n y l i d e n e  

c h l o r i d e ,   a  v i n y l   a l k y l   e t h e r   ( e . g . ,   v i n y l   e t h y l   e t h e r  

e t c . ) ,   m a l e i c   a c i d ,   m a l e i c   a n h y d r i d e ,   a  m a l e i c   a c i d   e s t e r ,  

N - v i n y l - 2 - p y r r o l i d o n e ,   N - v i n y l p y r i d i n e ,   2-  or  4 - v i n y l -  

p y r i d i n e ,   e t c .   P a r t i c u l a r l y ,   an  a c r y l i c   a c i d   e s t e r ,   a  

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

p r e f e r r e d .  

Two  or   more   n o n - c o l o r   f o r m i n g   e t h y l e n i c a l l y  

u n s a t u r a t e d   m o n o m e r s   can   be  u s e d   t o g e t h e r .   For   e x a m p l e ,   a  

c o m b i n a t i o n   of  n - b u t y l   a c r y l a t e   and   m e t h y l   a c r y l a t e ,  

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

a c e t o n e a c r y l a m i d e ,   e t c .   can   be  u s e d .  

As  i s   w e l l   known  in  t h e   f i e l d   of   p o l y m e r   c o l o r  

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

monomer   w h i c h   i s   u s e d   to   c o p o l y m e r i z e   w i t h   a  s o l i d   w a t e r -  

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

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

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

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

s t a b i l i t y ,   e t c .  

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

c h a r a c t e r i s t i c   w h e r e i n   t h e   c h a r a c t e r i s t i c   s e c o n d   a b s o r p -  

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

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

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

to  h i g h   h u m i d i t y   and  h e a t .   F u r t h e r ,   in   t h e   c a s e   of   u s i n g  

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

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

n e c e s s a r y ,   or  i s   "used  o n l y   in   a  r e d u c e d   a m o u n t .   As  t h e  

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

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

t h e r e o f .  

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

m o s t   '  t y p i c a l l y   d y e s   w h i c h   a r e   o b t a i n e d   u p o n   an  o x i d a t i o n  

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

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

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

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

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

2 , 4 7 4 , 2 9 3   and  p r e f e r a b l y   t h o s e   as  d e s c r i b e d ,   f o r   e x a m p l e ,  
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in  U . S .   P a t e n t s   4 , 0 5 2 , 2 1 2 ,   4 , 1 4 6 , 3 9 6 ,   4 , 2 2 8 , 2 3 3   a n d  

4 , 2 9 6 , 2 0 0 .   S p e c i f i c   e x a m p l e s   of  p h e n o l   c o u p l e r s   i n c l u d e  

t h o s e   as   d e s c r i b e d ,   f o r   e x a m p l e ,   i n   U . S .   P a t e n t s  

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

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

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

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

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

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

d e s c r i e d   in  U .S .   P a t e n t   3 , 7 7 2 , 0 0 2 ,   c y a n   c o u p l e r s   a s  

d e s c r i b e d   in  U .S .   P a t e n t s   2 , 7 7 2 , 1 6 2 ,   3 , 7 5 8 , 3 0 8 ,   4 , 1 2 6 , 3 9 6 ,  

4 , 3 3 4 , 0 1 1   and  4 , 3 2 7 , 1 7 3 ,   West   German  P a t e n t   A p p l i c a t i o n  

(OLS)  No.  3 , 3 2 9 , 7 2 9   and  E u r o p e a n   P a t e n t   1 2 1 , 3 6 5 ,   e t c . ,   a n d  

c y a n   c o u p l e r s   as  d e s c r i b e d   in  U .S .   P a t e n t s   3 , 4 4 6 , 6 2 2 ,  

4 , 3 3 3 , 9 9 9 ,   4 , 4 5 1 , 5 5 9   and  4 , 4 2 7 , 7 6 7 ,   e t c .  

The  c y a n   d y e s   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  

can   c o v e r   a  w a v e l e n g t h   r a n g e   of  600  mu  to  700  mu  by  u s i n g  

two  or  more   d y e s   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  o r  

(2)  in  c o m b i n a t i o n .   The  c y a n   d y e s   h a v e   good   f e a t u r e s   t h a t  

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

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

f a s t n e s s   to   h i g h   h u m i d i t y   and  h e a t .  

S p e c i f i c   e x a m p l e s   of  t h e   d y e s   w h i c h   can   be  u s e d   i n  

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

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

t h e r e t o .  
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In  t h e   a b o v e - d e s c r i b e d   f o r m u l a e ,   (CD)  may  r e p r e -  

V l   /C2H5  II 
s e n t   = N - ? y - N   *  F u r t h e r ,   (CD)  may  r e p r e s e n t   a  

\ : 2 H 4 N H S 0 2 C H 3  

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

C A   / C 2 E s  
as  = N - ^ ^ - n /   ,  e t c .  

C A   / C 2 E s  
as  = N - ^ ^ - n /   ,  e t c .  

\ 2 H 4 O H  

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

one  or  more   k i n d s   of  o r g a n i c   s o l v e n t s   h a v i n g   a  h i g h  

b o i l i n g   p o i n t   of  a t   l e a s t   160°C   r e p r e s e n t e d   by  t h e   g e n e r a l  

f o r m u l a   ( 7 ) ,   ( 8 ) ,   ( 9 ) ,   (10)   or   (11)   as  shown  b e l o w .  

D e t a i l s   o f   t h e s e   o r g a n i c   s o l v e n t s   a r e '   d e s c r i b e d   i n  

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.  2 1 5 2 7 2 / 8 7 ,   p a g e s   1 3 8  

to  1 4 4 .   F u r t h e r ,   i t   i s   p a r t i c u l a r l y   p r e f e r r e d   t h a t   t h e  

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

s o l v e n t - s o l u b l e   p o l y m e r s   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.  3 0 4 7 4 / 7 3 ,   '  U . S .   P a t e n t   3 , 6 1 9 , 1 9 5   a n d  

I n t e r n a t i o n a l   A p p l i c a t i o n   No.  P C T / J P   8 7 / 0 0 4 9 2   f i l e d   J u l y  

9,  1 9 8 7 ,   e t c .   M o r e o v e r ,   t h e   d y e s   may  be  u s e d   i n  

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

U . S .   P a t e n t   4 , 2 0 3 , 7 1 6 .  
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Wi 
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0  
I 

w2  -  o  -  P  =  o  
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o  • 
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w3 

Wi  -  coo   -  w2 

( 7 )  

( 8 )  

W2 

wi  -  c o n :  
/  

\  
w3 

( 9 )  

V  

- r _ ( W 4 ) n  

( 1 0 )  

Wi  -  o  -  w2 ( 1 1 )  

w h e r e i n   Wi,  W2  and   W3  e a c h   r e p r e s e n t s   a  s u b s t i t u t e d   o r  

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

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

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

s u b s t i t u t e d   or  u n s u b s t i t u t e d   h e t e r o c y c l i c   g r o u p ;   W4 

r e p r e s e n t s   Wx,  -O-Wi  or  - S - W i ;   n  r e p r e s e n t s   an  i n t e g e r  

f r o m   1  to   5,  when  n  i s   two  or  m o r e ,   two  or  more   Vfy's  m a y  

be  t h e   same  or  d i f f e r e n t ;   and  Wi  and  W2  in   t h e   g e n e r a l  
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f o r m u l a   (11 )   may  be  c o n n e c t e d   w i t h   e a c h   ' o t h e r   to   f o r m   a  

c o n d e n s e d   r i n g .  

P r e f e r r e d   s p e c i f i c   e x a m p l e s   of   w a t e r - i n s o l u b l e /  

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

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

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

F u r t h e r ,   t h e   s p e c i f i c   e x a m p l e s   of   p o l y m e r s   ( P - 4 )  

to  ( P - 1 5 8 )   as  d e s c r i b e d   in   I n t e r n a t i o n a l   A p p l i c a t i o n   N o .  

P C T / J P   8 7 / 0 0 4 9 2 ,   p a g e s   22  to   30,   and   t h e   s p e c i f i c   e x a m p l e s  

of  p o l y m e r s   1  to   35  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.  3 0 4 9 4 / 7 3 ,   p a g e s   4  to   5  a r e   a l s o   p r e f e r r e d .  

T h e s e   p o l y m e r s   may  be  e m p l o y e d   t o g e t h e r   w i t h   t h e  

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

p o i n t   of  a t   l e a s t   1 6 0 ° C .  

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

c o l o r   f a d i n g   p r e v e n t i n g   a g e n t s   or   a n t i o x i d i z i n g   a g e n t s  

r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (12)   or  (13)   s h o w n  

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

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

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

R20 

O 

R21 

( 1 2 )  

R23 
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R30 

( 1 3 )  

w h e r e i n   R20  r e p r e s e n t s   a  h y d r o g e n   a t o m ,   an  a l i p h a t i c  

g r o u p ,   an  a r o m a t i c   g r o u p ,   a  h e t e r o c y c l i c   g r o u p   or  a  h y d r o -  

l y z a b l e   p r o t e c t i v e   g r o u p ;   R21,  R22,  R23,  R24  and  R 2 5 ,  

w h i c h   may  be  t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  

h y d r o g e n   a t o m   or  a  s u b s t i t u e n t ;   R30  r e p r e s e n t s   a  h y d r o g e n  

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

a  s u l f i n y l   g r o u p ,   an  oxy  r a d i c a l   g r o u p   or  a  h y d r o x y   g r o u p ;  

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

a  5 - m e m b e r e d ,   6 - m e m b e r e d   or  7 - m e m b e r e d   r i n g ;   and   R26* 

R27/-  R28  and  R29r  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,   e a c h  

r e p r e s e n t s   a  h y d r o g e n   . a tom  or  'an  a l k y l   g r o u p .  

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

R21  or  R25  i n c l u d e   a  h y d r o g e n   a tom  and  an  a l k y l   g r o u p ,   a n d  

p r e f e r r e d   e x a m p l e s '   of   t h e   a l k y l   g r o u p   i n c l u d e   a  s t r a i g h t  

c h a i n   or  b r a n c h e d   c h a i n   a l k y l   g r o u p   h a v i n g   f r o m   1  to   8 

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

b u t y l   g r o u p ,   a  t - b u t y l   g r o u p ,   a  t - p e n t y l   g r o u p   and  a  n -  

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

r e p r e s e n t e d   by  R22,  R23  or  R24  i n c l u d e   a  h y d r o g e n   a t o m ,   a n  

a l k y l   g r o u p ,   -NHR31,  an  a l k o x y   g r o u p ,   -COO-R32,   e t c . ,   a n d  

R31  r e p r e s e n t s   a  n i t r o g e n - c o n t a i n i n g   h e t e r o c y c l i c   g r o u p  

and  R32  r e p r e s e n t s   an  a l k y l   g r o u p   or  an  a r y l   g r o u p .   T h e  
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a b o v e - m e n t i o n e d   a l k y l ,   a l k o x y .   or   a r y l   g r o u p   m e a n s   a  

s u b s t i t u t e d   or  u n s u b s t i t u t e d   a l k y l ,   a l k o x y   or  a r y l   g r o u p .  

Of  t h e   s u b s t i t u e n t s   r e p r e s e n t e d   in   t h e   g e n e r a l  

f o r m u l a   ( 1 2 ) ,   R20  and  R21  or  two  of   R21,  R22r  R23/  R24  a n d  

R25  w h i c h   a r e   p r e s e n t   in   t h e   o r t h o - p o s i t i o n s   e a c h   o t h e r  

may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  5 - m e m b e r e d ,   6 -  

m e m b e r e d   or  7 - m e m b e r e d   r i n g .  

Of  t h e   s u b s t i t u e n t s   r e p r e s e n t e d   in   t h e   g e n e r a l  

f o r m u l a   ( 1 3 ) , - R 2 6   and   R27/  ^28  and  R29  or  R30  and   R26  may  b e  

c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  5 - m e m b e r e d ,   6 - m e m b e r e d  

or  7 - r a e m b e r e d   r i n g .  

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

t h e   g e n e r a l   f o r m u l a   (12)   or  (13)   a r e   s e t   f o r t h   b e l o w ,   b u t  

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

l i m i t e d   t h e r e t o .  

( 1 2 ) - 1  

( t ^ C 4 H 9  

H O - ^ ^ ) - { t ) C 4 H 9  

( 1 2 ) - 2  

( t ) C 4 H 9  

H 0 ~ y J   ̂ > ~ C H   2  C H   2  CO  2  •  C18H  37  (n) 

/  
( t ) C 4 H 9  
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C 4 H 9   ( t )  

( 1 2 ) - 4  

C 4 H 9   (t)  S - C 8 H 1 7  

N—  /  

C 4 H 9   ( t )  S - C 8 H 1 7  

( 1 2 ) - 5  

O C 8 H 1 7 ( t ) .  

c 5 * - y t )  
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( 1 3 ) - 1  

( n ) C ? H 1 5 C 0 2  

( 1 3 ) - 2  

(n)  C 1 6 H 3 3 - N ^ J >  

(n)  C 1 4 H 2 g - N   0  

The  c o l o r   p r i n t   a c c o r d i n g   to   a  p r e f e r r e d   e m b o d i -  

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

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

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

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

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

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

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

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

c o u p l e r ,   and  o p t i o n a l l y   f u r t h e r   an  a n t i h a l a t i o n   l a y e r ,   a n  

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

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

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

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

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

s o l u t i o n   of  a  w a t e r - s o l u b l e   s i l v e r   s a l t   ( f o r   e x a m p l e ,  

s i l v e r   n i t r a t e )   w i t h   an  a q u e o u s   s o l u t i o n   of  a  w a t e r -  

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

c h l o r i d e ,   p o t a s s i u m   i o d i d e   or  a  m i x t u r e   t h e r e o f )   in  t h e  

p r e s e n c e   of  an  a q u e o u s   s o l u t i o n   of  a  w a t e r - s o l u b l e   p o l y m e r  

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

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

b r o m i d e ,   a  m i x e d   s i l v e r   h a l i d e ,   f o r   e x a m p l e ,   s i l v e r  

c h l o r o b r o m i d e ,   s i l v e r   c h l o r o i o d o b r o m i d e ,   s i l v e r   i o d o -  

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

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

i n v e n t i o n   i s   s i l v e r   c h l o r o i o d o b r o m i d e ,   s i l v e r   i o d o c h l o r i . d e  

or   s i l v e r   i o d o b r o m i d e ,   e a c h   c o n t a i n i n g   3  mol%  or  l e s s  

s i l v e r   i o d i d e .  

S i l v e r   h a l i d e   g r a i n s   may  h a v e   d i f f e r e n t   l a y e r s   i n  

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

s t r u c t u r e s   c o n t a i n i n g   j u n c t i o n s ,   or   may  be  u n i f o r m  
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t h r o u g h o u t   t h e   g r a i n s .   F u r t h e r ,   a  m i x t u r e   of   t h e s e   s i l v e r  

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

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

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

l a y e r   or  p l u r a l   l a y e r s   w h i c h   a r e   r i c h   in   s i l v e r   b r o m i d e   a s  

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

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

p l u r a l   l a y e r s   w h i c h   a r e   r i c h   in   s i l v e r   c h l o r i d e   a s  

c o m p a r e d   w i t h '   t h e   mean  h a l o g e n   c o m p o s i t i o n   in   t h e i r   i n n e r  

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

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

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

l a y e r s   a r e   r i c h   in   s i l v e r   c h l o r i d e .  

A v e r a g e   g r a i n   s i z e   of   s i l v e r   h a l i d e   g r a i n s   ( t h e  

g r a i n   s i z e   b e i n g   d e f i n e d   as  g r a i n   d i a m e t e r   i f   t h e   g r a i n  

h a s   a  s p h e r i c a l   _or  a  n e a r l y   s p h e r i c a l   f o rm  and   as  a  l e n g t h  

of   t h e   edge   i f   t h e   g r a i n   has   a  c u b i c   f o r m ,   and  b e i n g  

a v e r a g e d   b a s e d   on  p r o j e c t e d   a r e a s   of   t h e   g r a i n s )   i s  

p r e f e r a b l y   f r o m   0 . 1   u  to   2  u,  and   p a r t i c u l a r l y   f r o m   0 . 1 5   u  

to   1  ii.  G r a i n   s i z e   d i s t r i b u t i o n   may  be  e i t h e r   n a r r o w   o r  

b r o a d .  

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

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

l e a s t   90%,  p a r t i c u l a r l y   a t   l e a s t   95%  by  n u m b e r   or  -by 

w e i g h t   of  t h e   t o t a l   s i l v e r   h a l i d e   g r a i n s   h a v i n g   a  - s i z e  

w i t h i n   t h e   r a n g e   of   t h e   a v e r a g e   g r a i n   s i z e   ±40%  i s  
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p r e f e r a b l y   e m p l o y e d   in   t h e   p r e s e n t   i n v e n t i o n .   F u r t h e r ,   i n  

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

s e n s i t i v e   m a t e r i a l ,   two  or  more   m o n o d i s p e r s e d   s i l v e r  

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

e a c h   o t h e r   can   be  m i x e d   in  one  e m u l s i o n   l a y e r   or  can   b e  

c o a t e d   in  t h e   f o rm  of  s u p e r i m p o s e d   l a y e r s   w h i c h   h a v e  

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

two  or  more   p o l y d i s p e r s e d   s i l v e r   h a l i d e   e m u l s i o n s   o r  

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

p o l y d i s p e r s e d   e m u l s i o n   may  be  e m p l o y e d   in   a  m i x t u r e   or  i n  

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

S i l v e r   h a l i d e   g r a i n s   w h i c h   can   be  u s e d   in  t h e  

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

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

d e c a h e d r a l   s t r u c t u r e ,   e t c . ,   an  i r r e g u l a r   c r y s t a l   s t r u c -  

t u r e ,   f o r   e x a m p l e ,   a  s p h e r i c a l   s t r u c t u r e ,   e t c . ,   or  a  

c o m p o s i t e   s t r u c t u r e   t h e r e o f .   F u r t h e r ,   t a b u l a r   s i l v e r  

h a l i d e   g r a i n s   can   be  u s e d .   P a r t i c u l a r l y ,   a  s i l v e r   h a l i d e  

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

r a t i o   of  d i a m e t e r / t h i c k n e s s   of  n o t   l e s s   t h a n   5,  p r e f e r a b l y  

n o t   l e s s   t h a n   8  a c c o u n t   f o r   a t   l e a s t   50%  of   t h e   t o t a l  

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

a r e a   of   t h e   s i l v e r   h a l i d e   g r a i n s   can   be  e m p l o y e d .   I n  

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

d i f f e r e n t   c r y s t a l   s t r u c t u r e s   may  be  u s e d .   T h e s e   s i l v e r  

h a l i d e   e m u l s i o n s   may  be  t h o s e   of  s u r f a c e   l a t e n t   image   t y p e  
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In  w h i c h   l a t e n t   i m a g e s   a r e   f o r m e d   m a i n l y   on  t h e   s u r f a c e  

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

L a t e n t   i m a g e s   a r e   f o r m e d   m a i n l y   in   t h e   i n t e r i o r   t h e r e o f .  

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

/ a r i o u s   p u r p o s e s ,   f o r   .  e x a m p l e ,   as  f i l t e r   d y e s ,   f o r  

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

Df  s u c h   d y e s   w h i c h   a r e   p r e f e r a b l y   u s e d   a r e   ox<5nol  d y e s ,  

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

j u i n o n e   d y e s   and  azo   d y e s .   F u r t h e r ,   c y a n i n e   d y e s ,   a z o -  

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

a r e   a l s o   u s e f u l .   O i l - s o l u b l e   d y e s   may  be  a d d e d   to   a  

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

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

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

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

c o l l o i d   l a y e r s   a p p l i e d   on  t h e   s u p p o r t .   For   e x a m p l e ,  

a c t i v e   h a l o g e n   c o m p o u n d s   ( f o r   e x a m p l e ,   2 , 4 - d i c h l o r o - 6 -  

h y d r o x y - l , 3 , 5 - t r i a z i n e ,   e t c . )   and  a c t i v e   v i n y l   c o m p o u n d s  

( f o r   e x a m p l e ,   l , 3 - b i s v i n y l s u l f o n y l - 2 - p r o p a n o l ,   1 , 2 - b i s -  

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

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

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

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

p r o p e r t i e s .   A l s o   N - c a r b a m o y l p y r i d i n i u m   s a l t s   and  h a l o -  
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a r a i d i n i u m   s a l t s   a r e   e x c e l l e n t   in   v i e w   of  t h e i r   h i g h  

h a r d e n i n g   s p e e d .  

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

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

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   to   o b t a i n   a  c o l o r   p r i n t  

i s   p r e f e r a b l y   an  a l k a l i n e   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 n  

a r o m a t i c   p r i m a r y   a m i n e   c o l o r   d e v e l o p i n g   a g e n t   as'  a  m a i n  

c o m p o n e n t .   As  a  c o l o r   d e v e l o p i n g   a g e n t ,   w h i l e   an  a m i n o -  

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

c o m p o u n d   i s   p r e f e r a b l y   u s e d .   T y p i c a l   e x a m p l e s   of  t he   p -  

p h e n y l e n e d i a m i n e   t y p e   c o m p o u n d s   i n c l u d e   3 - m e t h y l - 4 - a m i n o -  

N , N - d i e t h y l a n i l i n e ,   3 - m e n t h y l - 4 - a m i n o - N - e t h y l - N - 8 - h y d r o x y -  

e t h y l a n i l i n e ,   3 - m e t h y l - 4 - a m i n o - N - e t h y l - N - 8 - m e t h a n e s u l f   o n -  

a m i d o e t h y l a n i l i n e   ,  3 - m e t h y l - 4 - a m i n o - N - e t h y l - N - 8 - m e t h o x y -  

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

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

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

ly   m o r e   s t a b l e   t h a n   t h e i r   f r e e   f o r m s .  

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

pH  b u f f e r i n g   a g e n t s   s u c h   as   c a r b o n a t e s ,   b o r a t e s   o r  

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

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

i o d i d e s ,   b e n z i m i d a z o l e s   ,  b e n z o t h i a z o l e s   or   m e r c a p t o  

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

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

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

-  48  -  



}  270  078 

( f o r   e x a m p l e ,   N , N - d i a l k y l   s u b s t i t u t e d   d e r i v a t i v e s ,   e t c . ) *  

s u l f i t e ' s ,   e t c . ;   o r g a n i c   s o l v e n t s   s u c h   as  t r i e t h a n o l a m i n e ,  

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

a c c e l e r a t o r s   s u c h   as  b e n z y l a l c o h o l ,   p o l y e t h y l e n e g l y c o l ,  
* 

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

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

e t c . ;   a u x i l i a r y   d e v e l o p i n g   a g e n t s   s u c h   as  l - p h e n y l - 3 -  

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

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

a c i d s ,   a m i n o p o l y p h o s p h o n i c   a c i d s ,   a l k y l p h o s p h o n i c   a c i d s  

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

d e s c r i b e d   in   Wes t   German   P a t e n t   A p p l i c a t i o n   (OLS)  N o .  

2 , 6 2 2 , 9 5 0 .  

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

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

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

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

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

l a y e r   i s   u s u a l l y   s u b j e c t e d   to   a  b l e a c h   p r o c e s s i n g .   T h e  

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

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

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

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

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

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

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

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

t e t r a a c e t i c   a c i d   i r o n   ( I I I )   c o m p l e x   s a l t s   a r e   p a r t i c u l a r l y  

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

m o n o - b a t h   b l e a c h - f i x i n g   s o l u t i o n .   F u r t h e r ,   t h i o s u l f a t e s  

a r e   o r d i n a r i l y   e m p l o y e d   as  f i x i n g   a g e n t s .   In  t h e   b l e a c h -  

f i x i n g   s o l u t i o n   or  t h e   f i x i n g   s o l u t i o n ,   s u l f i t e s ,   b i -  

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

e m p l o y e d   as  p r e s e r v a t i v e s .  

A f t e r   t h e   b l e a c h - f i x   p r o c e s s i n g   or  f i x   p r o c e s s i n g ,  

w a t e r   wash   p r o c e s s i n g   a n d / o r   s t a b i l i z a t i o n   p r o c e s s i n g   a r e  

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

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

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

w a t e r ,   e t c .   For   e x a m p l e ,   a  w a t e r   s o f t e n e r   s u c h   as  a n  

i n o r g a n i c   p h o s p h o r i c   a c i d ,   an  a m i n o p o l y c a r b o x y l i c   a c i d ,   a n  

o r g a n i c   a m i n o p o l y p h o s p h o n i c   a c i d ,   or  an  o r g a n i c   p h o s p h o r i c  

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

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

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

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

a l u m i n u m   s a l t ,   a  b i s m u t h   s a l t ,   e t c . ;   or  a  s u r f a c e   a c t i v e  

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

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

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

d e s c r i b e d   in   L . E .   W e s t ,   P h o t o .   S c i .   E n g . ,   V o l .   6,  p a g e s  
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344  to   359  ( 1 9 6 5 )   may  be  a d d e d .   P a r t i c u l a r l y ,   t h e  

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

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

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   may  c o n t a i n ,  

i f   a p p r o p r i a t e ,   v a r i o u s   l - p h e n y l - 3 - p y r a z o l i d o n e s   f o r   t h e  

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

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

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   ( O P I )   N o s .   6 4 3 3 9 / 8 1 ,  

1 4 4 5 4 7 / 8 2 ,   2 1 1 1 4 7 / 8 2 ,   5 0 5 3 2 / 8 3 ,   5 0 5 3 6 / 8 3 ,   5 0 5 3 3 / 8 3 ,  

5 0 5 3 4 / 8 3 ,   5 0 5 3 5 / 8 3   and   1 1 5 4 3 8 / 8 3 ,   e t c .  

In  t h e   p r e s e n t   i n v e n t i o n ,   v a r i o u s   k i n d s   o f  

p r o c e s s i n g   d e s c r i b e d   a b o v e   can   be  c o n d u c t e d   in   a  t e m p e r a -  

t u r e   r a n g e   of  f r o m   10°C  to   5 0 ° C .   A l t h o u g h   a  s t a n d a r d  

t e m p e r a t u r e   i s   f r o m   33°C  to  3 8 ° C ,   i t   i s   p o s s i b l e   to   c a r r y  

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

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

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

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

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

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

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

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

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

p e r o x i d e   as  d e s c r i b e d   in  West   Ge rman   P a t e n t   A p p l i c a t i o n  

(OLS)  No.  2 , 2 2 6 , 7 7 0   or  U . S .   P a t e n t   3 , 6 7 4 , 4 9 9 .  
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M o r e o v e r ,   in_  t h e   c a s e   of  c o n t i n u o u s   p r o c e s s i n g ,  

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

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

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

a c h i e v e d .   The  a m o u n t   of  r e p l e n i s h e r   can   be  r e d u c e d   to   o n e  

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

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

D i r e c t   p o s i t i v e   c o l o r   p r i n t s   can   be  o b t a i n e d   w i t h  

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

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

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

p e r f o r m i n g   a  f o g g i n g   t r e a t m e n t   a f t e r   i m a g e w i s e   e x p o s u r e  

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

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

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

c h e m i c a l   f o g g i n g   m e t h o d )   a r e   e f f e c t i v e .   More  s p e c i f i c a l -  

l y ,   a  l i g h t   f o g g i n g   m e t h o d   and  a'  c h e m i c a l   f o g g i n g   m e t h o d  

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

n u c l e a t i n g   a c c e l e r a t o r )   as  d e s c r i b e d ,   f o r   example,   in  U . S .  

A p p l i c a t i o n   S e r i a l   No.  6 0 , 7 9 0   f i l e d   J u n e   12,   1 9 8 7 ,   p a g e s  

55  to   88 ,   or  E u r o p e a n   P a t e n t   A p p l i c a t i o n   No.  87  1 0 8 4 8 9 . 3  

f i l e d   J u n e   12,   1 9 8 7 ,   p a g e s   55  to   88  ( c o r r e s p o n d i n g   t o  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  1 3 6 9 4 9 / 8 6 )   c a n   b e  

u t i l i z e d .  

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

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

-  52  -  



3  270  078 

s e n s i t i v e   m a t e r i a l s   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  

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

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

i m a g e s   . 

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

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

r e m a r k a b l y   r e d u c e d .  

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

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

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

d e p e n d i n g "   on  c h a n g e   in   h u m i d i t y   i s   s m a l l   and   can   b e  

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

.  F u r t h e r m o r e ,   i t   i s   e a s y   to   e m b o s s   a  c a r d   a f t e r  

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

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

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

e t c .  

The  p r e s e n t   i n v e n t i o n   i s   e x p l a i n e d   in   g r e a t e r  

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   e x a m p l e s ,   b u t   t h e  

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

t h e r e t o .  

EXAMPLE  1 

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

c h l o r i d e   r e s i n   (a-  c o p o l y m e r   c o n t a i n i n g   a t   l e a s t   50'  mol%  o f  

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

and   f u r t h e r   c o n t a i n i n g   12  p a r t s   by  w e i g h t   of  T i02   p e r   1 0 0  

p a r t s   of  t o t a l   '  w e i g h t   of  t h e   c o p o l y m e r )   and   had   a  

t h i c k n e s s   of  150  um  and  an  a v e r a g e   r e f l e c t a n c e   in  t h e  

v i s i b l e '   r a n g e   of  85%  or  m o r e ,   p r o v i d e d   w i t h   s u b b i n g  

t r e a t m e n t ,   t h e   f i r s t   l a y e r   to   t h e   s e v e n t h   l a y e r   d e s c r i b e d  

b e l o w   w e r e   c o a t e d   to  p r e p a r e   a  c o l o r   p h o t o g r a p h i c   l i g h t -  

s e n s i t i v e   m a t e r i a l   w h i c h   was  d e s i g n a t e d   S a m p l e   101 .   T h e  

s u p p o r t   u s e d   was  in  c o n f o r m i t y   w i t h   a  s t a n d a r d   of  J I S - K -  

6 7 3 4 - C l a s s   C,  No.  1,  as  d e s c r i b e d   in   J I S   p u b l i s h e d   b y  

J a p a n e s e   S t a n d a r d s   A s s o c i a t i o n .  

C o a t e d   a m o u n t s   shown  b e l o w   a r e   g / ra2,   and  c o a t e d  

a m o u n t s   of  s i l v e r   h a l i d e   shown  b e l o w   '  a r e   m e a s u r e d   a s  

s i l v e r .  

F i r s t   L a y e r :   B l u e - S e n s i t i v e   L a y e r  

S i l v e r   c h l o r o b r o m i d e   e m u l s i o n   0 . 3 0  
( s i l v e r   b r o m i d e :   80  mol%)  ( a s   s i l v e r )  

Y e l l o w   c o u p l e r   (*1)   0 . 7 0  

S o l v e n t   (TNP)  0 . 1 5  

G e l a t i n   1 . 2 0  

S e c o n d   L a y e r :   I n t e r m e d i a t e   L a y e r  

G e l a t i n   0 . 9 0  

D i - t e r t - o c t y l h y d r o q u i n o n e   0 . 0 5  

S o l v e n t   (DBP)  0 . 1 0  

T h i r d   L a y e r :   G r e e n - S e n s i t i v e   L a y e r  

S i l v e r   c h l o r o b r o m i d e   e m u l s i o n   0 . 4 5  
( s i l v e r   b r o m i d e :   70  mol%)  ( a s   s i l v e r )  
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M a g e n t a   C o u p l e r   (*2)   0 . 3 5  

S o l v e n t   (TOP)  0 . 4 4  

C o l o r   f a d i n g   p r e v e n t i n g   a g e n t   0 . 0 5 / 0 . 1 0  
( * 3 / * 4 )  

G e l a t i n   1 . 0 0  

F o u r t h   L a y e r :   U l t r a v i o l e t   Ray  A b s o r b i n g   I n t e r m e d i a t e   L a y e r  

U l t r a v i o l e t   r a y   a b s o r b i n g   a g e n t   0 . 0 6 / 0 . 2 5 / 0 . 2 5  
( * 5 / * 6 / * 7 )  

S o l v e n t   (TNP)  0 . 2 0  

G e l a t i n   1 . 5 0  

F i f t h   L a y e r :   R e d - S e n s i t i v e   L a y e r  

S i l v e r   c h l o r o b r o m i d e   e m u l s i o n   0 . 2 0  
( s i l v e r   b r o m i d e :   50  mol%)  ( a s   s i l v e r )  

Cyan  C o u p l e r   ( * 8 / * 9 )   0 . 2 / 0 . 2  

S o l v e n t   (TNP/DBP)   ••  0 . 1 0 / 0 . 2 0  

G e l a t i n   0 . 9  

S i x t h   L a y e r :   U l t r a v i o l e t   Ray  A b s o r b i n g   I n t e r m e d i a t e   L a y e r  

U l t r a v i o l e t   r a y   a b s o r b i n g   a g e n t   0 . 0 6 / 0 . 2 5 / 0 . 2 5  
( * 5 / * 6 / * 7 )  

S o l v e n t   (DBP)  0 . 2 0  

G e l a t i n   1 . 5  

S e v e n t h   L a y e r :   P r o t e c t i v e   L a y e r  

G e l a t i n   1 . 5  

DBP:  D i b u . t y l   p h t h a l a t e  

TOP:  T r i ( n - o c t y l p h o s p h a t e )  

TNP:  T r i ( n - n o n y l p h o s p h a t e )  
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@ < y _ / ~ C 5 H 1 1 ( t )  

C 5 H n ( t ) -  

C 2 H 5  

/  \  
C 2 H 5 0   C R o - / /   X 

(  *  2  )  

0  

Ci8H35  - r A  

0  N H -  
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0  

a  
(  *  j   )  

H  
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(  *  4 Q  

(  *  J  ' )  

O H  
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O H  
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C 4 H 9   ( s e c )  

C 4 H 9   ( t )  

N o t e )   In  t h e   f o r m u l a ,   t h e   s k e l e t e n  

may  c h a n g e   i n t o   a  s t r u c t u r e  

due  to  a  r e s o n a n c e   e f f e c t .  

(  *  <r  )  

O H  

<  l>  C  5  H,  i - ^ ^ > -   O C H C O N H ^ p ^  

\   a  
a  

, N H C O - < ^  

a  

(  *  ?  ) 

O H  

i b  

C 5 H n ( t )  

C2  H5  \  

^ H C O C H O - ^ A - C s H n t t )  
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The  f o l l o w i n g   .  d y e s   w e r e   u s e d   a s   s p e c t r a l  

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

B l u e - s e n s i t i v e   E m u l s i o n   - L a y e r   : 

,4-{  5 - c h l o r o - 2 -   [  5 - c h l o r o - 3 -   (  4 - s u l f   o n a t o b u t y l   )  b e n z o -  

t h i a z o l i n - 2 - y l i d e n e m e t h y l ]   - 3 - b e n z o t h i a z o l i n o } -  

b u t a n e s u l f o n a t o t r i e t h y l a m m o n i u m   s a l t   ( 2 x l 0 ~ 4   m o l  

p e r   mol  of  s i l v e r   h a l i d e )  

G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

3 , 3   * - D i - (   y - s u l f   o p r o p y l ) - 5 , 5   '  - d i p h e n y l - 9 - e t h o x a -  

c a r b o c y a n i n e   s o d i u m   s a l t   ( 2 . 5 x l 0 ~ 4   mol  p e r   mol  o f  

s i l v e r   h a l i d e )  

R e d - S e n s i t i v e   E m u l s i o n   L a y e r :  

3 , 3 '   - D i -   (  y - s u l f   o p r o p y i   )  - 9 - m e t h y l   t h i a c a r b o c y a n i n e  

s o d i u m   s a l t   ( 2 . 5 x l 0 ~ 4   mol  p e r   mol  of   s i l v e r  

h a l i d e )  

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

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

G r e e n - s e n s i t i v e   E m u l s i o n   L a y e r :  

C O O H  
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R e d - s e n s i t i v e   E m u l s i o n   L a y e r :  

C 2 H 5 O O C  @ T T   C H - C H = C H - C H = C H _ C 0 0 C 2 H 5  
NN  A 0   J l   N  

S O 3 K  

S a m p l e s   102  and  A1  w e r e   p r e p a r e d   in   t h e   s a m e  

m a n n e r   as  d e s c r i b e d   f o r   S a m p l e   101  e x c e p t   f o r   c h a n g i n g  

c o u p l e r s   as   shown  in   T a b l e   1  b e l o w .  

TABLE  1 

L a y e r   S a m p l e   101  S a m p l e   102  S a m p l e   A '  L a y e r  

F i r s t   L a y e r  

T h i r d   L a y e r  

F i f t h   L a y e r  

S a m p l e   1 0 1  

Y e l l o w   c o u p l e r   C o u p l e r   f o r m i n g  
(*1)   Dye  ( l ) - 4   ( * 1 0 )  

M a g e n t a   c o u p l e r   C o u p l e r   f o r m i n g  
(*2)   Dye  ( 2 ) - 7   ( * 1 1 )  

Cyan  c o u p l e r  
( * 8 / * 9 )  

Cyan  c o u p l e r  
(*8)   / C o u p l e r  
f o r m i n g   D y e  
( 5 ) - 5   ( * 1 2 )  

S a m p l e   A '  

* A - 1  

* A - 2  

* A - 3  

( * 1 0 )  

CH: 

CH3  -  C-  C O - C H -   C O - N H - ^ M  

CH,  I  \  CH- 

J )  
m s o 2   - c16h33  

Y Y   . 
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C H 3 - O C 2 H 4 - 0  

i 
NH  • 

//  \ V 0 C H .  

' ( C H 2 ) 2 N H S 0 2 ^ /   M  

s o ,  '/  w  

f * 1 2 )  
( t ) c 8 H i 7  

VH3  1  N R - C O  
CH3 

9  

NRS02Ci6H33  
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( * A - 2 )  

^ 2 5 ^ 1 2 - ^ 0 "  

< * A - 3 )  

C O - N H -  

C O N H ( C H 2 ) 4 - C K < /   y { t ) c 5 H l l  

/  
( t ) C s H n  

T h e s e   s a m p l e s   we re   s t e p w i s e   e x p o s e d   and   t h e n  

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

p r o c e s s i n g   s t e p s   as  shown  b e l o w .  

P r o c e s s i n g   S t e p   T e m p e r a t u r e   T i m e  

D e v e l o p m e n t   33°C  3  m i n .   30  s e c .  

B l e a c h - f i x i n g   33°C  1  m i n .   30  s e c .  

W a s h i n g   w i t h   W a t e r   28  to   35°C  3  m i n .  

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

in  t h e   a b o v e - d e s c r i b e d   p r o c e s s i n g   s t e p s   i s   as  f o l l o w s :  

D e v e l o p i n g   S o l u t i o n  

T r i s o d i u m   n i t r i l o t r i a c e t a t e   2 . 0   g  
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B e n z y l   a l c o h o l   15  ml  - 

D i e t h y l e n e   g l y c o l   10  m l  

S o d i u m   s u l f i t e   2 . 0   g  

P o t a s s i u m   b r o m i d e   0 . 5   g  

H y d r o x y l a m i n e   s u l f a t e   3 . 0   g  

4 - A m i n o - 3 - m e t h y l - N - e t h y l - N - [   B-  5 .0   g  
( m e t h a n e s u l f   o n a m i d o   )  e t h y l   ]  - p -  
p h e n y l e n e d i a m i n e   s u l f a t e  

S o d i u m   c a r b o n a t e   ( m o n o h y d r a t e )   30  g  

W a t e r   to   make  1  l i t e r  

(pH:  1 0 . 1 )  

B l e a c h - F i x i n g   S o l u t i o n  

Ammonium  t h i o s u l f a t e   {54  wt%)  150  m l  

S o d i u m   s u l f i t e   -  15  g  

Ammonium  i r o n   ( I I I )   e t h y l e n e -   55  g  
d i a m i n e t e t r a a c e t a t e  

D i s o d i u m   e t h y l e n e d i a m i n e t e t r a -   4  g  
a c e t a t e  

W a t e r   to   make  1  l i t e r  

(pH:  6 . 9 )  

W i t h   S a m p l e s   1 0 1 ,   102  and   A'  t h u s - p r o c e s s e d  

s h a r p n e s s   was  d e t e r m i n e d .   S h a r p n e s s   i s   a  v a l u e   t o  

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

d u p l i c a t e   f i n e   i m a g e s .   The  v a l u e   known  as  CTF  was-  u s e d  

h e r e i n .   CTF  means   a  d e g r e e   of  d e c r e a s e   in   a m p l i t u d e  

a g a i n s t   a  s p a t i a l   f r e q u e n c y   as  '  a  r e c t a n g u l a r   w a v e .  

S h a r p n e s s   a t   15  l i n e s / m m   of  s p a t i a l   f r e q u e n c y   t h u s -  
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m e a s u r e d   a r e   shown  in  T a b l e   2  b e l o w .   The  l a r g e r   v a l u e  

i n d i c a t e s   t h e   b e t t e r   s h a r p n e s s .  

TABLE  2 

S h a r p n e s s   S a m p l e   101  S a m p l e   102  S a m p l e   A1  * 

B  2 5 . 4   2 7 . 2   2 2 . 4  

G  3 3 . 0   3 5 . 6   2 9 . 3  

R  3 4 . 9   3 7 . 1   3 0 . 7  

*  C o m p a r a t i v e   S a m p l e  

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

b o t h   S a m p l e s   101  and  1 0 2 .  

EXAMPLE  2 

S i l v e r   H a l i d e   E m u l s i o n   (7)  f o r   a  b l u e - s e n s i t i v e  

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

m a n n e r   . 

S o l u t i o n   8 

H20  1 , 0 0 0   m l  

NaCl  5 . 8   g  

G e l a t i n   25  g  

S o l u t i o n   9 

S u l f u r i c   a c i d   {  IN)  20  ml  . 

S o l u t i o n   1 0  

A  s i l v e r   h a l i d e   s o l v e n t   (1%)  3  m l  
of  t h e   f o r m u l a :  

CH3 

N 

CH3 
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S o l u t i o n   11  - 

KBr  0 . 1 8   g  

NaCl  8 . 5 1   g  

H2O  to   make  130  m l  

S o l u t i o n   1 2  

AgNC-3  25  g  

H2O  to   make  130  m l  

S o l u t i o n   13  

Pb (CH3COO)2*3H20   ( 0 . 1 % )   28  m l  

S o l u t i o n   1 4  

KBr  0 . 7 0   g  

NaCl  3 4 . 0 5   g  

H2O  to   make  285  m l  

S o l u t i o n   1 5  

AgN03  100  g  

H2O  to   make  285  m l  

S o l u t i o n   8  was  h e a t e d   a t   6 0 ° C ,   S o l u t i o n   9  a n d  

S o l u t i o n ,   10  w e r e   a d d e d   t h e r e t o   and   t h e n   S o l u t i o n   11  a n d  

S o l u t i o n   12  w e r e   a d d e d   s i m u l t a n e o u s l y   o v e r   a  p e r i o d   of  6 0  

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

a d d i t i o n   of  S o l u t i o n   11  and   S o l u t i o n   12  ,  S o l u t i o n   13  w a s  

a d d e d   and  t h e n   a f t e r   9  m i n u t e s   S o l u t i o n   14  and   S o l u t i o n   1 5  

w e r e   a d d e d   s i m u l t a n e o u s l y   o v e r   a  p e r i o d   of  25  m i n u t e s .  

A f t e r   5  m i n u t e s ,   t h e   t e m p e r a t u r e   was  ' d r o p p e d   and   t h e  

- m i x t u r e   was  d e s a l t e d .   W a t e r   and  g e l a t i n   f o r   d i s p e r s i o n  

w e r e   a d d e d   t h e r e t o   and   pH  was  a d j u s t e d   to   6 . 0   w h e r e b y   a  
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m o n o - d i s p e r s e d   c u b i c   s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   ( h a v i n g  

an  a v e r a g e   g r a i n   s i z e   of  1 . 0 0   um,  a  c o e f f i c i e n t   o f  

v a r i a t i o n   of  0 . 1 1   and   a  s i l v e r   b r o m i d e   c o n t e n t   of  1  m o l % )  

was  o b t a i n e d .   The  e m u l s i o n   was  s u b j e c t e d   to   o p t i m u m  

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

c h l o r o a u r i c   a c i d .   T h e r e a f t e r ,   S p e c t r a l   S e n s i t i z e r   ( S - l )  
- 4  shown  b e l o w   was  a d d e d   in  an  a m o u n t   of  5  x  10  mol  p e r   m o l  

of  s i l v e r   h a l i d e .  

S i l v e r   H a l i d e   E m u l s i o n   (8)  f o r   a  g r e e n - s e n s i t i v e  

s i l v e r   h a l i d e   e m u l s i o n   l a y e r   and  S i l v e r   H a l i d e   E m u l s i o n  

(9)  f o r   a  r e d - s e n s i t i v e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r   w e r e  

p r e p a r e d   in   t h e   same  m a n n e r   as  d e s c r i b e d   a b o v e   e x c e p t  

c h a n g i n g   a m o u n t s   of  c h e m i c a l s   u s e d   in   S o l u t i o n   8  a n d  

S o l u t i o n   10,   k i n d s   and  a m o u n t s   of  s p e c t r a l   s e n s i t i z e r s ,  

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

S e n s i t i z e r   ( S - 2 )   shown  b e l o w   was  u s e d   f o r   S i l v e r   H a l i d e  

E m u l s i o n   (8)  and  S p e c t r a l   S e n s i t i z e r   ( S - 3 )   shown  b e l o w   w a s  

u s e d   f o r   S i l v e r   H a l i d e   E m u l s i o n   ( 9 ) .  
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S p e c t r a l   S e n s i t i z e r   ( S - l ) :  

(5  x  10"4  mol  p e r   mol  of   s i l v e r   h a l i d e )  

S p e c t r a l   S e n s i t i z e r   ( S - 2 ) :  

C 2 H 5   
n  

r @ ^ C H = C - C H = (  

( C H 2 ) 2  

s o 3 0 -  

( C H 2 } 2  

r  
S 0 3 H N  

(4  x  10"4  mol  p e r   mol  of   s i l v e r   h a l i d e )  

( 7 . 0   x  10"5  mol  p e r   mol  of  s i l v e r   h a l i d e )  
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S p e c t r a l   S e n s i t i z e r   ( S - 3 ) :  

CH  3  CH  3 

C2H5  I©  C2H5 

( 0 . 9   x  10-4  mol  p e r   mol  of  s i l v e r   h a l i d e )  

F u r t h e r ,   to   t h e   r e d - s e n s i t i v e   s i l v e r   h a l i d e  

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

an  a m o u n t   of  2 .6   x  10"3  mol  p e r   mol  of  s i l v e r   h a l i d e .  

M o r e o v e r   ,  1-   (  5 - m e t h y l u r e i d o p h e n y l   )  - 5 - m e r c a p t o -  

t e t r a z o l e   was  a d d e d   to   t h e   b l u e - s e n s i t i v e   e m u l s i o n   l a y e r ,  

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

l a y e r   in   t h e   a m o u n t s   of  8 . 5   x  10"5  mo l ,   7 .7   x  10~4  mol  a n d  

2 . 5   x  10"4  mol  p e r   mol  of   s i l v e r   h a l i d e   p r e s e n t   in   t h e  

l a y e r ,   r e s p e c t i v e l y .  
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A v e r a g e   g r a i n   s i z e s ,   c o e f f i c i e n t s   of  v a r i a t i o n   a n d  

h a l i d e   c o m p o s i t i o n s   of  S i l v e r   H a l i d e   E m u l s i o n s   (7)  to   ( 9 )  

a r e   shown   in  T a b l e   3  b e l o w .  

TABLE  3 

E m u l s i o n  

( 7 )  

( 8 )  

( 9 )  

A v e r a g e   C o e f f i c i e n t   o f*   H a l i d e   C o m p o s i t i o n  
G r a i n   S i z e   V a r i a t i o n   ( S / d )   Br  C I  

(um)  (%)  (%) ( u m )  

1 . 0 0  

0 . 4 4  

0 . 5 3  

0 . 1 1  

0 . 1 0  

0 . 0 9  

1 . 0  

0 . 4  

1 . 0  

9 9 . 0  

9 9 . 6  

9 9 . 0  

*  S  m e a n s   a  s t a n d a r d   d e v i a t i o n   in   s t a t i s t i c s   and  i s  

r e p r e s e n t e d   b y  

E ( r - r i f n i  

Sni  

and   d  means   an  a v e r a g e   g r a i n   s i z e .  

S a m p l e s   103  and  104  w e r e   p r e p a r e d   in   t h e   s a m e  

m a n n e r   as  d e s c r i b e d   f o r   S a m p l e s   101  and   1 0 2 ,   r e s p e c t i v e l y ,  

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

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

S i l v e r   H a l i d e   E m u l s i o n s   ( 7 ) ,   (8)  and   ( 9 ) ,   r e s p e c t i v e l y .  

T h e s e   s a m p l e s   w e r e   s t e p w i s e   e x p o s e d   in   t h e   same  m a n n e r   a s  

d e s c r i b e d   in   E x a m p l e   1  and  t h e n   s u b j e c t e d   to   d e v e l o p m e n t  

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

and   r i n s e   s t e p s   as  shown  b e l o w .  

P r o c e s s i n g   S t e p   T e m p e r a t u r e   T i m e  

C o l o r   D e v e l o p m e n t   35°C  45  s e c .  

B l e a c h - F i x i n g   35°C  45  s e c .  

R i n s e   28  to   35°C  1  m i n .   30  s e c .  

T i m e  

45  s e c .  

45  s e c .  

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

in  t h e   a b o v e - d e s c r i b e d   p r o c e s s i n g ,   s t e p s   a r e   as  f o l l o w s :  

C o l o r   D e v e l o p i n g   S o l u t i o n :  

W a t e r   800  m l  

P e n t a s o d i u m   d i e t h y l e n e -   1 .0   g  
t r i a m i n e p e n t a a c e t a t e  

S o d i u m   s u l f i t e   0 .2   g  

N , N - D i e t h y l h y d r o x y l a m i n e   4 .2   g  

P o t a s s i u m   b r o m i d e   0 . 0 1   g  

S o d i u m   c h l o r i d e   1 . 5   g  

T r i e t h a n o l a m i n e   8 .0   g  

N - E t h y l - N - (   B - m e t h a n e s u l f o n -   4 .5   g  
a m i d o e t h y l   )  - 3 - m e t h y l - 4 - a m i n o -  
a n i l i n e   s u l f a t e  

P o t a s s i u m   c a r b o n a t e   3 0 . 0   g  

4  ,  4  1  - D i a m i n o s t i l b e n e   t y p e   2 .0   g  
b r i g h t e n i n g   a g e n t  
( W h i t e x   4  m a n u f a c t u r e d   b y  
S u m i t o m o   C h e m i c a l   C o . ,   L t d . )  

W a t e r   to   make  1 , 0 0 0   m l  

pH  1 0 . 1  

B l e a c h - F i x i n g   S o l u t i o n :  

W a t e r   700  m l  

Ammonium  t h i o s u l f a t e   150  m l  
(54%  by  w e i g h t   aq .   s o l n .   ) 

S o d i u m   s u l f i t e   .  15  g  

N H 4 [ F e ( I I I )   (EDTA)  ]  55  g  

E D T A - 2 N a - 2 H 2 0   •  4  g  

G l a c i a l   a c e t i c   a c i d   8 . 6 1   g  
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j  

W a t e r   to  make  1 , 0 0 0   m l  

pH  5 . 4  

R i n s e   S o l u t i o n ;  

EDTA-2Na*2H20   '  0 . 4   g  

W a t e r   to   make  1 , 0 0 0   m l  

pH  .  7 . 0  

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

m e a s u r e d   and  i t   was  d e t e r m i n e d   t h a t   f u r t h e r   i m p r o v e m e n t   i n .  

s h a r p n e s s   was  o b t a i n e d .  

EXAMPLE  3 

1)  P r e p a r a t i o n   of  E m u l s i o n s  

E m u l s i o n s   A  to   H  w e r e   p r e p a r e d   as  f o l l o w s .  

E m u l s i o n   A 

An  a q u e o u s   s o l u t i o n   of   p o t a s s i u m   b r o m i d e   and  a n  

a q u e o u s   s o l u t i o n   of   s i l v e r   n i t r a t e   w e r e   s i m u l t a n e o u s l y  

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

s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   of  40  m i n u t e s   to   o b t a i n   a  

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

o c t a h e d r a l   g r a i n s   of   0 . 4   um  in   a v e r a g e   .  g r a i n   s i z e .   F o u r  

mg  of   s o d i u m   t h i o s u l f a t e   and  4  mg  of  c h l o r o a u r i c   a c i d   ( 4  

h y d r a t e )   w e r e   a d d e d   to   t h e   e m u l s i o n   p e r   mol  of   s i l v e r ,  

f o l l o w e d   by  h e a t i n g   a t   75°C  f o r   80  m i n u t e s   to   e f f e c t  

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

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

grow  i n   t h e   same  p r e c i p i t a t i n g   e n v i r o n m e n t   as   t h e   f i r s t  

s t e p   f o r   40  m i n u t e s   to   f i n a l l y   o b t a i n   an  o c t a h e d r a l  
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m o n o d i s p e r s e d   c o r e / s h e l l   s i l v e r   b r o m i d e   e m u l s i o n   of   0 .6   um 

in  a v e r a g e   g r a i n   s i z e   ( c o e f f i c i e n t   of  v a r i a t i o n   :  1 4 % ) .  

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

0 .9   mg  of   s o d i u m   t h i o s u l f a t e   was  a d d e d   t h e r e t o   p e r   mol  o f  

s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   65°C  f o r   60  m i n u t e s   t o  

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

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

E m u l s i o n   B 

30  g  of  g e l a t i n   was  a d d e d   to   1  l i t e r   of   a  s o l u t i o n  

c o n t a i n i n g   0 .5   mol  of  KBr,   0 .2   mol  of  NaCl  and  0 . 0 0 1 5   m o l  

of  KI  and  d i s s o l v e d .   To  t h e   s o l u t i o n   was  a d d e d   700  ml  o f  

a  1  m o l / £   s i l v e r   n i t r a t e   a q u e o u s   s o l u t i o n   a t   60°C  o v e r   a  

p e r i o d   of  20  m i n u t e s ,   f o l l o w e d   by  e f f e c t i n g   p h y s i c a l  

r i p e n i n g   f o r   20  m i n u t e s .   The  e m u l s i o n   was  w a s h e d   w i t h  

w a t e r   to   r e m o v e   w a t e r - s o l u b l e   h a l i d e s ,   . t h e n   20  g  o f  

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

t h e r e t o   to   make  t h e   t o t a l   v o l u m e   1 , 2 0 0   ml .   T h u s ,   a n  

e m u l s i o n   of  0 . 4   \im  in   a v e r a g e   g r a i n   s i z e   was  o b t a i n e d .  

The  e m u l s i o n   was  w a s h e d   w i t h   w a t e r   and  d e s a l t e d   to   o b t a i n  

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

E m u l s i o n   C 

30  g  of  g e l a t i n   was  a d d e d   to  1  l i t e r   of   a  s o l u t i o n  

c o n t a i n i n g   0 .5   mol  of   KBr,   0 .2   mol  of  NaCl  and   0 . 0 0 1 5   m o l  

of  KI  and  d i s s o l v e d .   To  t h e   s o l u t i o n   was  a d d e d   700  ml  o f  

a  1  m o l / 4   s i l v e r   n i t r a t e   a q u e o u s   s o l u t i o n   a t   60°C  o v e r   a  

p e r i o d   of  20  m i n u t e s ,   f o l l o w e d   by  e f f e c t i n g   p h y s i c a l  
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r i p e n i n g   f o r   20  m i n u t e s .   The  e m u l s i o n   was  w a s h e d   w i t h  

w a t e r   to   r e m o v e   w a t e r - s o l u b l e   h a l i d e s ,   t h e n   20  g  o f  

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

t h e r e t o   to   make  t h e   t o t a l   v o l u m e   1 , 2 0 0   ml .   T h u s ,   a n  

e m u l s i o n   of   0 . 4   um  i n   a v e r a g e   g r a i n   s i z e   was  o b t a i n e d .   T o  

300  ml  of  t h e   e m u l s i o n   were ,   a d d e d   s i m u l t a n e o u s l y   500  ml  o f  

a  1  m o l / £   s i l v e r   n i t r a t e   a q u e o u s   s o l u t i o n   and   500  ml  of  a  

2  .  m o l / £   s o d i u m   c h l o r i d e   a q u e o u s   s o l u t i o n   a t   60  °C  t o  

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

w i t h   w a t e r .   T h u s ,   s i l v e r   h a l i d e   e m u l s i o n   C  of   0 .7   um  i n  

-  a v e r a g e   g r a i n   s i z e   was  o b t a i n e d .  

E m u l s i o n   D 

An  a q u e o u s '   s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and  . a n  

a q u e o u s   s o l u t i o n   of   s i l v e r   n i t r a t e   w e r e   s i m u l t a n e o u s l y  

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

s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   of   40  m i n u t e s   to   o b t a i n   a  

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

o c t a h e d r a l   g r a i n s   of   0 . 4   um  in   a v e r a g e   g r a i n   s i z e .   F o u r  

mg  of   s o d i u m   t h i o s u l f a t e   and  4  mg  of  c h l o r o a u r i c   a c i d   ( 4  

h y d r a t e )   w e r e   a d d e d   to   t h i s   e m u l s i o n   p e r   mol  of   s i l v e r ,  

f o l l o w e d   by  h e a t i n g   a t   75°C  f o r   80  m i n u t e s   to   e f f e c t  

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

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

g row  by  a d d i n g   a  2  xao l / £   s o d i u m   c h l o r i d e   a q u e o u s   s o l u t i o n  

and   a  1  m o l / 4   s i l v e r   n i t r a t e   a q u e o u s   s o l u t i o n   a t   75°C  f o r  

40  m i n u t e s   t o   o b t a i n   a  c u b i c   c o r e / s h e l l   s i l v e r  
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c h l o r o b r o m i d e   e m u l s i o n   of  0 . 6   um  in  a v e r a g e   g r a i n   s i z e  

( c o e f f i c i e n t   of  v a r i a t i o n :   15%) .   A f t e r   w a s h i n g   w i t h   w a t e r  

a n d   d e s a l t i n g   o f   t h e   e m u l s i o n ,   0 . 5   mg  of   s o d i u m  

t h i o s u l f a t e   was  a d d e d   t h e r e t o   p e r   mol  of   s i l v e r ,   t h e n  

h e a t e d   a t   55°C  f o r   60  m i n u t e s   to   e f f e c t   c h e m i c a l  

s e n s i t i z a t i o n ,   w h e r e b y   s i l v e r   h a l i d e   e m u l s i o n   D  w a s  

o b t a i n e d .  

E m u l s i o n   E 

An  a q u e o u s   s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and  a n  

a q u e o u s   s o l u t i o n   of  s i l v e r   n i t r a t e   we re   s i m u l t a n e o u s l y  

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

s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   of   90  m i n u t e s   to   o b t a i n   a  

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

0 . 8   um  in  a v e r a g e   g r a i n   s i z e   ( c o r e   g r a i n s ) .   In  t h e   a b o v e  

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

t h e   e m u l s i o n   0 . 6 5   g  of   .  3 , 4 - d i m e t h y l - l , 3 - t h i a z o l i n e - 2 -  

t h i o n e   was  a d d e d   to   t h e   a q u e o u s   g e l a t i n   s o l u t i o n   and  pH 

and   pAg  w e r e   m a i n t a i n e d   a t   6  and  8 .7   r e s p e c t i v e l y   d u r i n g  

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

w e r e   a d d e d   3 .4   mg  of   s o d i u m   t h i o s u l f a t e   and   3 . 4   mg  o f  

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

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

s e n s i t i z e d   g r a i n s   w e r e   a l l o w e d   to   f u r t h e r   g row  i n   t h e   s a m e  

p r e c i p i t a t i n g   e n v i r o n m e n t   as  t h e   c o r e   g r a i n   f o r m a t i o n   t o  

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

e m u l s i o n   of  1  .2  ym  in  a v e r a g e   g r a i n   s i z e .   T h e n ,   9 . 6   x  10  ^ 
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moi  of  p o t a s s i u m   i o d i d e   and   4 .2   x  10"2  g  of   an  N -  

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

w e i g h t   :  3 8 , 0 0 0 )   w e r e   a d d e d   to   t h e   e m u l s i o n   p e r   mol  o f  

s i l v e r   to   o b t a i n   s i l v e r   h a l i d e   e m u l s i o n   E .  

E m u l s i o n   F  

•  An  a q u e o u s   s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and  a n  

a q u e o u s   s o l u t i o n   of   s i l v e r   n i t r a t e   w e r e   s i m u l t a n e o u s l y  

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

s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   of  60  m i n u t e s   t o   o b t a i n   a  

s i l v e r   b r o m i d e   e m u l s i o n .   B e f o r e   p r e c i p i t a t i o n ,   100  mg  o f  

3 , 4 - d i m e t h y l - l , 3 - t h i a z o l i n e - 2 - t h i o n e   a n d   15  g  o f  

b e n z i m i d a z o l e   p e r   mol   o f   s i l v e r   w e r e   a d d e d   t o   a  

p r e c i p i t a t i o n   t a n k .   A f t e r   t h e   c o m p l e t i o n   o f  

p r e c i p i t a t i o n ,   c r y s t a l s   of  1 . 1   um  in  a v e r a g e   g r a i n   s i z e  

w e r e   o b t a i n e d .   T h e n ,   5 . 4   mg  of  s o d i u m   t h i o s u l f a t e   and  3 . 9  

mg  of   p o t a s s i u m   c h l o r o a u r a t e   we re   a d d e d   to   t h e   e m u l s i o n  

p e r   mol  of  s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   75°C  f o r   8 0  

m i n u t e s   to   e f f e c t   c h e m i c a l   s e n s i t i z a t i o n .   To  t h e   t h u s  

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

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

and   an  a q u e o u s   s o l u t i o n   of   s i l v e r   n i t r a t e   o v e r   a  p e r i o d   o f  

40  m i n u t e s   in   t h e   same  m a n n e r   as  t h e   f i r s t   s t e p   to   f i n a l l y  

p r e p a r e   a  c o r e / s h e l l   s i l v e r   h a l i d e   e m u l s i o n   of   1 . 5   um  i n  

a v e r a g e   g r a i n   s i z e .   T h e n ,   0 . 3 2   mg  of  s o d i u m   t h i o s u l f a t e  

and   57  mg  of   p o l y . ( N - v i n y l p y r r o l i d o n e )   ( w e i g h t - a v e r a g e  

m o l e c u l a r   w e i g h t   :  3 8 , 0 0 0 )   w e r e   a d d e d   to   t h e   c o r e / s h e l l  
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e m u l s i o n   p e r   mol  of  s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   6 0 ° C  

f o r   60  m i n u t e s   to   e f f e c t   c h e m i c a l   s e n s i t i z a t i o n   on  t h e  

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

o b t a i n e d .  

E m u l s i o n   G 

An  a q u e o u s   s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and  a n  

a q u e o u s   s o l u t i o n   of  s i l v e r   n i t r a t e   we re   s i m u l t a n e o u s l y  

a d d e d   to   a  g e l a t i 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   p o t a s s i u m  

b r o m i d e   u n d e r   v i g o r o u s   s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   o f  

a b o u t   60  m i n u t e s   to  o b t a i n   a  s i l v e r   b r o m i d e   e m u l s i o n .  

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

150  mg  of  3 , 4 - d i m e t h y l - l , 3 - t h i a z o l i n e - 2 - t h i o n e   as  a  s i l v e r  

h a l i d e   s o l v e n t   and  15  g  of  b e n z i m . i d a z o l e   p e r   mol  of  s i l v e r  

w e r e   a d d e d   to   t h e   a q u e o u s   g e l a t i n   s o l u t i o n .   A f t e r   t h e  

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

s i l v e r   b r o m i d e   c r y s t a l s   of  0 . 8   um  in  a v e r a g e   g r a i n   s i z e  

w e r e   o b t a i n e d .   T h e n ,   4 . 8   mg  of  s o d i u m   t h i o s u l f a t e   and  2 . 4  

mg  of   p o t a s s i u m   c h l o r o a u r a t e   w e r e   a d d e d   to   t h e   s i l v e r  

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

75°C  f o r   80  m i n u t e s   to   e f f e c t   c h e m i c a l   s e n s i t i z a t i o n .   T o  

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

b r o m i d e   e m u l s i o n   we re   a d d e d   s i m u l t a n e o u s l y   an  a q u e o u s  

s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and   an  a q u e o u s   s o l u t i o n   o f  

s i l v e r   n i t r a t e   o v e r   a  p e r i o d   of  45  m i n u t e s   in   t h e   s a m e  

m a n n e r   as  t h e   f i r s t   s t e p   to   p r e c i p i t a t e   i n t e r n a l   l a t e n t  

i m a g e   t y p e   c o r e / s h e l l   e m u l s i o n .   To  t h e   e m u l s i o n   was  a d d e d  
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2.5  g  of  h y d r o g e n   p e r o x i d e   p e r   mol  or  s i l v e r   as  a n  

o x i d i z i n g   a g e n t ,   t h e   e m u l s i o n   was  h e a t e d   a t   75°C  f o r   8. 

n i n u t e s   and  t h e n   w a s h e d   w i t h   w a t e r   to   o b t a i n   an  e m u l s i o n  

Df  1 . 0   um  i n   a v e r a g e   g r a i n   s i z e   ( c o e f f i c i e n t   o f  

/ a r i a t i o n   :  12%) .   T h e n ,   to   t h e   i n t e r n a l   l a t e n t   i m a g e   t y p e  

r o r e / s h e l l   s i l v e r   b r o m i d e   e m u l s i o n   w e r e   a d d e d   0 . 7 5   mg  o f  

s o d i u m   t h i o s u l f a t e   and~  20  mg  of  p o l y   ( N - v i n y l p y r r o l i d o n e )  

per  mol  of  s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   60°C  f o r   6 0  

n i n u t e s   to  e f f e c t   c h e m i c a l   s e n s i t i z a t i o n   ( r i p e n i n g )   on  t h e  

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

o b t a i n e d .  

E m u l s i o n   H 

An  a q u e o u s   s o l u t i o n   of  p o t a s s i u m   b r o m i d e   and  a n  

a q u e o u s   s o l u t i o n   of   s i l v e r   n i t r a t e   w e r e   s i m u l t a n e o u s l y  

a d d e d   to   a  . g e l a t i 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   0 .3   g  o f  

3 , 4 - d i m e t h y l - l , 3 - t h i a z o l i n e - 2 - t h i o n e   p e r   mol  of   s i l v e r  

u n d e r   v i g o r o u s   s t i r r i n g   a t   75°C  o v e r   a  p e r i o d   of  20  

m i n u t e s   to   o b t a i n   a  m o n o d i s p e r s e d   s i l v e r   b r o m i d e   e m u l s i o n  

c o n t a i n i n g   o c t a h e d r a l   g r a i n s   of  0 . 4   um  i n   a v e r a g e   g r a i n  

s i z e .   6  mg  of  s o d i u m   t h i o s u l f a t e   and  6  mg  of   c h l o r o a u r i c  

a c i d   (4  h y d r a t e )   w e r e   a d d e d   to   t h e   e m u l s i o n   p e r   mol  o f  

s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   75°C  f o r   80  m i n u t e s   t o  

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

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

f u r t h e r   grow  in  t h e   same  p r e c i p i t a t i n g   e n v i r o n m e n t   as  t h e  

f i r s t   s t e p   f o r   40  m i n u t e s   to   f i n a l l y   o b t a i n   an  o c t a h e d r a l  
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m o n o d i s p e r s e d   c o r e / s h e l l   s i l v e r   b r o m i d e   e m u l s i o n   of  0 . 7 '   um 

in  a v e r a g e   g r a i n   s i z e .   A f t e r   w a s h i n g   w i t h   w a t e r   a n d  

d e s a l t i n g   of  t h e   e m u l s i o n ,   1 . 5   mg  of  s o d i u m   t h i o s u l f a t e  

and   1 . 5   mg  of  c h l o r o a u r i c   a c i d   -  (4  h y d r a t e )   w e r e   a d d e d  

t h e r e t o   p e r   mol  of  s i l v e r ,   f o l l o w e d   by  h e a t i n g   a t   60°C  f o r  

60  m i n u t e s   to   e f f e c t   c h e m i c a l   s e n s i t i z a t i o n .   T h u s ,  

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

o b t a i n e d .  

I I )   P r e p a r a t i o n   of  D i r e c t   P o s i t i v e   C o l o r  
P h o t o g r a p h i c   P r i n t i n g   P a p e r  

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

to  H  as  d e s c r i b e d   a b o v e ,   l a y e r s   w e r e   c o a t e d   on  a  

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

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

as  u s e d   in   E x a m p l e   1  -to  p r e p a r e   a  m u l t i l a y e r   d i r e c t  

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

l a y e r   s t r u c t u r e   shown  in  T a b l e   4  b e l o w .   C o a t i n g   s o l u t i o n s  

w e r e   p r e p a r e d   in   t h e   f o l l o w i n g   m a n n e r .  

P r e p a r a t i o n   of  C o a t i n g   S o l u t i o n   f o r   F i r s t   L a y e r  

10  ml  of  e t h y l   a c e t a t e   and  4  ml  of  s o l v e n t   ( c )  

w e r e   a d d e d   to   6 .4   g  of  Cyan  C o u p l e r   (a)   and  2 .3   g  of  C o l o r  

i m a g e   s t a b i l i z e r   (b)  to   d i s s o l v e   t h e m ,   and   t h e   r e s u l t i n g  

s o l u t i o n   was  e m u l s i f i e d   and  d i s p e r s e d   in   90  ml  of  a  10% 

g e l a t i 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   5  ml  of  a  10%  a q u e o u s  

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

h a n d ,   2 . 0   x  10~4  mol  of  a  r e d - s e n s i t i z i n g   dye  shown  b e l o w  

was  a d d e d   p e r   mol  of  s i l v e r   h a l i d e   to   t h e   a f o r e s a i d   s i l v e r  
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h a l i d e   e m u l s i o n   ( c o n t a i n i n g   70  g  of  s i l v e r / k g )   to   p r e p a r e  

90  g  of  a  r e d - s e n s i t i v e   e m u l s i o n .   The  e m u l s i f i e d  

d i s p e r s i o n   and  t h e   e m u l s i o n   w e r e   m i x e d   and   d i s s o l v e d ,  

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

m i x t u r e   w i t h   a d d i t i o n   of   g e l a t i n   so  as  to   b e c o m e   t h e  

c o m p o s i t i o n   as  shown  in  T a b l e   4  b e l o w .   F u r t h e r ,   30  mg  o f  

N u c l e a t i n g   a g e n t   (n)  and  5  x  10"4  -mol  of   N u c l e a t i o n  

a c c e l e r a t i n g   a g e n t   (o)  w e r e   a d d e d   t h e r e t o   p e r   mol  o f  

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

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

s e v e n t h   l a y e r   we re   a l s o   p r e p a r e d   in   t h e   same  m a n n e r   as  t h e  

c o a t i n g   s o l u t i o n   f o r   t h e   f i r s t   l a y e r .   S o d i u m   s a l t   of  1 -  

h y d r o x y - 3 , 5 - d i c h l o r o - s - t r i a z i n e   was  u s e d   as   a  g e l a t i n  

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

i n d i v i d u a l   e m u l s i o n s   a r e   shown  b e l o w .  

TABLE  4  • 

L a y e r   Main   C o m p o s i t i o n   Amount   U s e d  L a y e r  

7 t h   L a y e r  
( P r o t e c t i v e  
l a y e r )  

6 t h   L a y e r  
(UV  r a y -  
a b s o r b i n g  
l a y e r )  

5 t h   L a y e r  
( B l u e -  
s e n s i t i v e  
l a y e r )  

G e l a t i n  

A c r y l - m o d i f i e d   p o l y -  
v i n y l   a l c o h o l   c o p o l y m e r  
( m o d i f i c a t i o n   d e g r e e :  
17%) 

G e l a t i n  

UV  r a y   a b s o r b e n t   ( h )  

S o l v e n t   ( j )  

E m u l s i o n  

G e l a t i n  

Y e l l o w   c o u p l e r   ( k )  

1 . 3 3   g / m z  

0 . 1 7   g / m 2  

0 . 5 4   g / m 2  

5 . 1 0   x  10"4  m o l / m 2  

0 . 0 8   g / m 2  

0.  40  g  of   A g / m 2  

1 . 3 5   g / m 2  

6 . 9 1   x  10"4  m o l / m 2  
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C o l o r   image   s t a b i l i z e r   0 . 1 3   -g /m2  

S o l v e n t   (m)  ~  0 . 0 2   g / m 2  

D e v e l o p m e n t   c o n t r o l l i n g   32  m g / m 2  
a g e n t   ( x )  

N u c l e a t i n g   a g e n t   a n d  
N u c l e a t i n g   a c c e l e r a t i n g   a g e n t  

4 t h   L a y e r   .  G e l a t i n   1 . 6 0   g / m 2  
^ I n t e r m e d i a t e  
l a y e r )   C o l l o i d a l   s i l v e r   0 . 1 0   g  of  A g / m 2  

UV  r ay   a b s o r b e n t   (h)  1 . 7 0   x  10~4  m o l / m 2  

C o l o r   m i x i n g   p r e v e n t i n g   1 . 6 0   x  1Q~4  m o l / m 2  
a g e n t   ( i )  

S o l v e n t   ( j )   0 . 2 4   g / m 2  

3rd   L a y e r   E m u l s i o n   0 . 1 7   g  of  A g / m 2  
( G r e e n -  
s e n s i t i v e   G e l a t i n   1 . 5 6   g / m 2  
l a y e r )  

M a g e n t a   c o u p l e r   (e)   3 . 3 8   x  10"4  m o l / m 2  

C o l o r   image   s t a b i l i z e r   0 . 1 9   g / m 2  
( f )  

S o l v e n t   (g)  0 . 5 9   g / m 2  

D e v e l o p m e n t   C o n t r o l l i n g   32  m g / m 2  
a g e n t   ( x )  

N u c l e a t i n g   a g e n t   a n d  
N u c l e a t i n g   a c c e l e r a t i n g   a g e n t  

2nd  L a y e r   G e l a t i n   0 . 9 0   g / m 2  
(  I n t e r -  
m e d i a t e   C o l o r   m i x i n g   p r e v e n t i n g   2 . 3 3   x  10"4  m o l / m 2  
l a y e r )   a g e n t   ( d )  

1 s t   L a y e r   E m u l s i o n   0 . 3 9   g  of  A g / m 2  
( R e d  
S e n s i t i v e   G e l a t i n   0 . 9 0   g / m 2  
l a y e r  

Cyan  c o u p l e r   (a)   7 . 0 5   x  10"4  m o l / m 2  

C o l o r   i m a g e   s t a b i l i z e r   5 . 2 0   x  10~4  m o l / m 2  
( b )  
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S o l v e n t   (c)   0 . 2 2   g / m 2  

D e v e l o p m e n t   32  m g / m 2  
c o n t r o l l i n g   a g e n t   ( x )  

N u c l e a t i n g   a g e n t   a n d  
N u c l e a t i o n   a c c e l e r a t i n g   a g e n t  

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

B l u e - S e n s i t i v e   E m u l s i o n   L a y e r :  

( C H 2 ) , S 0 3 y   ( C H 2 ) , S 0 3 N a  

G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r :  

R e d - S e n s i t i v e   E m u l s i o n   L a y e r :  

-  81  -  



0  270  078 

The  f o l l o w i n g   d y e s   w e r e   e m p l o y e d ,   as  i r r a d i a t i o n  

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

G r e e n - S e n s i t i v e   E m u l s i o n   L a y e r - :  

H  0  0  C  -n  —   p = C   H  —  C  H  =  C  H  -77—  ̂ -C  0  0  K  
^   

—   T==<  ̂ n  —  C  H  ==  C  H  -n  —  ̂ -C  0  0  K  

" n A d   h o V  

S 0 3 K   S 0 3 K  

R e d - S e n s i t i v e   E m u l s i o n   L a y e r :  

H s C , O O C ^ r - ^ H - C H - - C H - C H - C H - p ^ C O O C 2 H 5  

S 0 3 K   £ o 3 K  

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

c o u p l e r s   e m p l o y e d   in   t h i s   e x a m p l e   a r e   shown  b e l o w .  
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Y e l l o w   c o u p e r   ( k )  

S o l v e n t   (m) 

( i   s  o C , H „ 0 ) i   —   P  =  0  
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D e v e l o p m e n t   c o n t r o l l i n g   a g e n t   ( x )  

O H  

( n ) c , 5 H 3 r  

S 0 3 N a  

H 

N u c l e a t i n g   g e n t   ( n )  

C H :  

C H 2 C s C H  

B ?  

N u c l e a t i o n   a c c e l e r a t i n g   a g e n t   ( o )  

N - N  

H C £  

C o l o r   m i x i n g   p r e v e n t i n g   a g e n t   ( d )  
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M a g e n t a   c o u p l e r   ( e )  

C H 3 N   /ZJL 

N  IL 
V > i H  

|  I  O C , H n ( B '  
N  

\ : h c h 2 n h s o 2 - ( ^   0 C a H l 7 < n )  

CH3  N H S O r A  

C a H t 7 a )  •  17 

C o l o r   i m a g e   s t a b i l i z e r   ( f )  

CH3  C H 3  
C 3 H 7 0   v ^ ^ ^ C ,  

g 3 h 7 o   ^   r x   I  

C  H3  C  H  3 

S o l v e n t   ( g )  

a  m i x t u r e   ( 2 : 1   by  w e i g h t   r a t i o )   o f  
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UV  r a y   a b s o r b e n t   ( h )  

a  m i x t u r e   ( 1 : 5 : 3   by  m o l a r   r a t i o )   o f  

X H 2 C H 2 C 0 0 C 8 H I 7  

C o l o r   m i x i n g   p r e v e n t i n g   a g e n t   ( i )  

O H  

' ( ° C a K l 7   
6 h  

S o l v e n t   ( j )  

( i   s  o C , H „ 0 ) i   —   P  =  0  
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a  m i x t u r e   ( 1 : 1   by  m o l a r   r a t i o )   o f  

C  5  H  1  1 <t) 
OH  > r - \  

C i U y ^ H C O C H O - ^ K C s H u  

c 2 h / Y \   C 2 H 5  

<t> 

ZSL 

\  
C 4 H 1 :  

C s H u —   \ ^ " ~   O C H C O N H  

CSL 

O H  

j t f H C 0  

h i  

C o l o r   i m a g e   s t a b i l i z e r   ( b )  

a  m i x t u r e   ( 1 : 3 : 3   by  m o l a r   r a t i o )   o f  

^ C 4 H , { »  

a n d  

S o l v e n t   ( c )  

OK  / C < H , < s a c >  

< H , £ «  

;H:  
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The  c o a t i n g   s o l u t i o n s   f o r   t h e   f i r s t   l a y e r   to   t h e  

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

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

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

p o s i t i v e   c o l o r   p h o t o g r a p h i c   p r i n t i n g   p a p e r   A  to   H .  

I l l )   D e v e l o p m e n t   P r o c e s s i n g  

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

p a p e r   A  to   H  t h u s   p r e p a r e d   we re   i m a g e w i s e   e x p o s e d   a t   c o l o r  

t e m p e r a t u r e   of  4 , 8 0 0 ° K   in   an  a m o u n t   of  100  CMS  a t   1 / 1 0  

s e c o n d   and  t h e n   s u b j e c t e d   to  P r o c e s s i n g   S t e p   A  (pH  of  t h e  

c o l o r   d e v e l o p i n g   s o l u t i o n :   1 0 . 2 )   s h o w n   b e l o w   a n d  

P r o c e s s i n g   S t e p   B  ( s ame   .'  a  P r o c e s s i n g   S t e p   A  e x c e p t  

a d j u s t i n g   pH  of  t h e   c o l o r   d e v e l o p i n g   s o l u t i o n   to   1 1 . 0 ) ,  

r e s p e c t i v e l y . '   D i r e c t   p o s i t i v e   c o l o r   p h o t o g r a p h i c   p r i n t s  

h a v i n g   e x c e l l e n t   s h a r p n e s s   and  no  i r r e g u l a r i t y   of  i m a g e  

d e n s i t y   w e r e   o b t a i n e d .  

P r o c e s s i n g   S t e p   A:  

S t e p   Time  T e m p e r a t u r e  

C o l o r   D e v e l o p m e n t   2  min  30  s e c   3 8 ° C  

B l e a c h - f i x i n g   40  s e c   3 8 ° C  

S t a b i l i z i n g   (1)  20  s e c   3 8 ° C  

S t a b i l i z i n g   (2)  20  s e c   3 8 ° C  

S t a b i l i z i n g   (3)  20  s e c   3 8 ° C  

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

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

a d d i n g   t h e   r e p l e n i s h e r   to   s t a b i l i z i n g   b a t h   ( 3 ) ,  
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i n t r o d u c i n g   t h e   o v e r f l o w   f r o m   t h e   s t a b i l i z i n g   b a t h   ( 3 )  

i n t o   s t a b i l i z i n g   b a t h   ( 2 ) ,   and   t h e   o v e r f l o w   f r o m   t h e  

s t a b i l i z i n g   b a t h   (2)  i n t o   s t a b i l i z i n g   b a t h   ( 1 ) .  

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

in   t h e   a b o v e   d e s c r i b e d   p r o c e s s i n g   s t e p s   i s   as  f o l l o w s :  

C o l o r   D e v e l o p i n g   S o l u t i o n :   M o t h e r   S o l u t i o n  

D i e t h y l e n e t r i a m i n e p e n t a a c e t i c   a c i d   2 . 0   g  

B e n z y l   a l c o h o l   1 2 . 8   g  

D i e t h y l e n e   g l y c o l   3 . 4   g  

S o d i u m   s u l f i t e   2 . 0   g  

S o d i u m   b r o m i d e   0 . 2 6   g  

H y d r o x y   l a m i n e   s u l f a t e   2 . 6 0   g  

'  S o d i u m   c h l o r i d e   3 . 2 0   g  

3 - M e t h y l - 4 - a m i n o - N - e t h y l - N -   4 . 2 5   g  
(  8 - m e t h a n e s u l f   o n a m i d o e t h y l   )  a n i l i n e  

P o t a s s i u m   c a r b o n a t e   30.   0  g  

B r i g h t e n i n g   1 . 0   g  
a g e n t   ( s t i l b e n e   t y p e )  

W a t e r   to   make  1 , 0 0 0   m l  

pH  1 0 . 2 0  

The  pH  was  a d j u s t e d   w i t h   p o t a s s i u m   h y d r o x i d e   o r  

h y d r o c h l o r i c   a c i d .  

B l e a c h - F i x i n g   S o l u t i o n :   M o t h e r   S o l u t i o n  

Ammonium  t h i o s u l f a t e   110  g  

S o d i u m   h y d r o g e n s u l f   i t e   10  g  

Ammonium  i r o n   ( I I I )   d i e t h y l e n e -   56  g  
t r i a m i n e p e n t a a c e t a t e   m o n o h y d r a t e  
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D i s o d i u m   e t h y l e n e d i a m i n e t e t r a -   5  g  
a c e t a t e   d i h y d r a t e  

2-  M e r c a p t o - l , 3 , 4 - t r i a z o l e   0 .4   g  

W a t e r   to   make  1 , 0 0 0   m l  

pH  *  6 . 5  

The  pH  was  a d j u s t e d   w i t h   a q u e o u s   a m m o n i a   o r  

h y d r o c h l o r i c   a c i d .  

S t a b i l i z i n g   s o l u t i o n :   M o t h e r   S o l u t i o n  

1-  H y d r o x y e t h y l i d e n e - l , l ' - d i   1 . 6   m l  
p h o s p h o n i c   a c i d   ( 6 0 % )  

B i s m u t h   c h l o r i d e   0 . 3 5   g  

P o l y v i n y l p y r r o l i d o n e   0 . 2 5   g  

A q u e o u s   a m m o n i a   2 .5   m l  

T r i s o d i u m   n i t r i l o t r i a c e t a t e   1 .0   g  

5 - C h l o r o - 2 - m e t h y l - 4 - i s o t h i a z o l i n -   50  mg 
3-  o n e  

2-  O c t y l - 4 - i s o t h i a z o l i n - 3 - o n e   50  mg 

B r i g h t e n i n g   a g e n t   1 .0   g  
( 4 , 4   1  - d i a m i n o - s t i l b e n e   t y p e )  

W a t e r   to   make  1 , 0 0 0   m l  

pH  7 . 5  

The  pH  was  a d j u s t e d   w i t h   p o t a s s i u m   h y d r o x i d e   o r  

h y d r o c h l o r i c   a c i d .  

EXAMPLE  4 

The  f i r s t   l a y e r   to   t h e   e l e v e n t h   l a y e r   as  d e s c r i b e d  

in   E x a m p l e   1  of  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)   N o .  

1 7 4 7 6 0 / 8 7   ;  p a g e s   18,   u p p e r   h a l f   p o r t i o n   in   t h e   r i g h t - h a n d  

c o l u m n   to  p a g e   21,   l o w e r   h a l f   p o r t i o n   in   t h e   r i g h t - h a n d  
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c o l u m n   w e r e   c o a t e d   on  a  r e f l e c t i v e   s u p p o r t   c o m p o s e d   of  a  

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

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

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

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

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

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

h a v i n g   e x c e l l e n t   s h a r p n e s s   and  no  i r r e g u l a r i t y   of  i m a g e  

d e n s i t y   was  o b t a i n e d .  

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

and  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 .  
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WHAT  IS  CLAIMED  I S :  

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

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

t h e r e o n   in   an  a p p r o p r i a t e   o r d e r   a t   l e a s t   one  r e d - s e n s i t i v e  

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

f o r m i n g   c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  o r  

(2)  shown  b e l o w ,   a t   l e a s t   one  g r e e n - s e n s i t i v e   s i l v e r  

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

c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (3)  or  ( 4 )  

shown  b e l o w ,   and  a t   l e a s t   one  b l u e - s e n s i t i v e   s i l v e r   h a l i d e  

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

r e p r e s e n t e d   by  t he   g e n e r a l   f o r m u l a   (5)  shown  b e l o w  

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

OH 

( 1 )  

OH 

( 2 )  

R7NH 

( 3 )  
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v .  A )  
i 

5b 

r   t  
; 5 ) -  

T T  

CH3  X5 

w h e r e i n   Ri ,   R4  and  R5  e a c h   r e p r e s e n t s   an_  a l i p h a t i c   g r o u p ,  

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

g r o u p   or  a  h e t e r o c y c l i c   a m i n o   g r o u p ;   R2  r e p r e s e n t s   a n  

a l i p h a t i c   g r o u p ;   R3  and  Rs  e a c h   r e p r e s e n t s   a  h y d r o g e n  

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

g r o u p   or  an  a c y l a m i n o   g r o u p ;   R7  and  R$  e a c h   r e p r e s e n t s   a  

s u b s t i t u t e d   or  u n s u b s t i t u t e d   p h e n y l   g r o u p ;   Rg  r e p r e s e n t s  

a  h y d r o g e n   a t o m   or  a  s u b s t i t u e n t ;   R2  and  R3  or  R5  and   R6 

may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  5 - m e m b e r e d   t o  

7 - m e m b e r e d   r i n g ;   Q  r e p r e s e n t s   a  s u b s t i t u t e d   or  u n s u b s t i -  

t u t e d   N - p h e n y l c a r b a m o y l   g r o u p ;   Za  and  Zb,  w h i c h   may  b e  

t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  g r o u p   of   -CH=,   a  

R i o  

g r o u p   of  -C=  or  a  g r o u p   of  -N=;  Rio  r e p r e s e n t s   t h e   s a m e  

s u b s t i t u e n t   as  t h a t   r e p r e s e n t e d   by  Rg;  and   Xi,   X2,  X3,  X4 

and  X5  e a c h   r e p r e s e n t s   a  h y d r o g e n   a tom  or  a  g r o u p   c a p a b l e  
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of  b e i n g   r e l e a s e d   upon   a  r e a c t i o n   w i t h   an  o x i d a t i o n  

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

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

as  c l a i m e d   in  C l a i m   1,  w h e r e i n   Xi  and  X2  e a c h   r e p r e s e n t s   a  

c h l o r i n e   a t o m ,   X3  and  X4  e a c h   r e p r e s e n t s   a  h y d r o g e n   a t o m  

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

a t o m   as  a  r e l e a s i n g   a t o m ;   and  X5  r e p r e s e n t s   a  g r o u p  

c a p a b l e   of  b e i n g   r e l e a s e d   c o n t a i n i n g   an  o x y g e n   a t o m   or  a  

n i t r o g e n   a tom  as  a  r e l e a s i n g   a t o m .  

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

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   v i n y l   c h l o r i d e   r e s i n   i s  

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

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

as  c l a i m e d   in  C l a i m   3,  w h e r e i n   t h e   v i n y l   c h l o r i d e   m o n o m e r  

o c c u p i e s   a t   l e a s t   50%  by  w e i g h t   of  t h e   t o t a l   m o n o m e r  

c o m p o n e n t   . 

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

as   c l a i m e d   in   C l a i m   3,  w h e r e i n   a  c o m o n o m e r   c o m p o n e n t   i s  

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

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

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

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

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

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

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

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

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

p i g m e n t s   and  d y e s ,   and  b r i g h t e n i n g   a g e n t s .  

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

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   t o t a l   a m o u n t   of  t h e  

w h i t e   p i g m e n t   a d d e d   i s   f r om  1  p a r t   by  w e i g h t   to-  30  p a r t s  

by  w e i g h t   p e r   100  p a r t s   by  w e i g h t   of  t h e   v i n y l   c h l o r i d e  

r e s i n   m a t e r i a l .  

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

as  c l a i m e d   in   C l a i m   1,  w h e r e i n   an  a v e r a g e   r e f l e c t i v i t y   o f  

t h e   r e f l e c t i v e   s u p p o r t   in  a  v i s i b l e   r a n g e   i s   f r o m   80  t o  

9 8 % .  

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

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

r e f l e c t i v e   s u p p o r t   i s   f r o m   50  um  to  500  um.  

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

as  c l a i m e d   in   C l a i m   1,  w h e r e i n   a  s u r f a c e   of  t h e   r e f l e c t i v e  

s u p p o r t   to   w h i c h   a  h y d r o p h i l i c   c o l l o i d   l a y e r   i s   a p p l i e d   i s  

s u b j e c t e d   to   s u b b i n g   t r e a t m e n t .  

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

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   c o l o r   p h o t o g r a p h i c  

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

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

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

as  c l a i m e d   in   C l a i m   1,  w h e r e i n   a  s i l v e r   h a l i d e   e m u l s i o n  
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u s e d   in   t h e   s i l v e r   h a l i d e   e m u l s i o n   l a y e r s   i s   a  m o n o -  

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

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

c o n t a i n i n g   a  w h i t e   p i g m e n t   and  h a v i n g   t h e r e o n   in   a n  

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

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

c o u p l e r   r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  or  ( 2 )  

shown  b e l o w   w i t h   an  o x i d a t i o n   p r o d u c t   of  an  a r o m a t i c  

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

l a y e r   c o n t a i n i n g   a  m a g e n t a   dye  o b t a i n e d   by  a  r e a c t i o n   of  a  

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

f o r m u l a   (3)  or  (4)  shown  b e l o w   w i t h   an  o x i d a t i o n   p r o d u c t  

of  an  a r o m a t i c   p r i m a r y   a m i n e   d e v e l o p i n g   a g e n t ,   and  a t  

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

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

r e p r e s e n t e d   .by  t h e   g e n e r a l   f o r m u l a   (5)  shown  b e l o w   w i t h   a n  

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

a g e n t  

13.   A  c o l o r   p h o t o g r a p h i c   p r i n t   c o m p r i s i n g   a  

OH 

( 1 )  
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( 2 )  

R7NH~ X3 

N  O 
I 

R8 

( 3 )  

|l 

I  _ Za~  

X4 

NH 
I 

Zb 

( 4 )  

r   ?  

c h 3 - c - c o - c - q  

CH3  X5 

( 5 )  

w h e r e i n   Ri ,   R4  and  R5  e a c h   r e p r e s e n t s   an  a l i p h a t i c   g r o u p ,  

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

g r o u p   or  a  h e t e r o c y c l i c   a m i n o   g r o u p ;   R2  r e p r e s e n t s   a n  

a l i p h a t i c   g r o u p ;   R3  and  R6  e a c h   r e p r e s e n t s   a  h y d r o g e n  

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

g r o u p   or  an  a c y l a m i n o   g r o u p ;   R7  and__R8  e a c h   r e p r e s e n t s   a  

s u b s t i t u t e d   or  u n s u b s t i t u t e d   p h e n y l   g r o u p ;   R9  r e p r e s e n t s  
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a  h y d r o g e n   a t o m   or .   a  s u b s t i t u e n t ;   R2  and   R3  or  R5  and   Re 

may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to  f o r m   a  5 - m e m b e r e d   t o  

7 - m e m b e r e d   r i n g ;   Q  r e p r e s e n t s   a  s u b s t i t u t e d   or  u n s u b s t i -  

t u t e d   N - p h e n y l c a r b a m o y l   g r o u p ;   Za  and  Zb,  w h i c h   may  b e  

t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  g r o u p   of  -CH=,  a  

R i o  

g r o u p   of  -C=  or  a  g r o u p   of  -N=;  Rio  r e p r e s e n t s   t h e   s a m e  

s u b s t i t u e n t   as  t h a t   r e p r e s e n t e d   by  Rg;  and  Xx,  X2,  X3,  X4 

and   X5  e a c h   r e p r e s e n t s   a  h y d r o g e n   a t o m   or  a  g r o u p   c a p a b l e  

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

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

14.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   13,   w h e r e i n   t h e   y e l l o w   dye  i s   a  dye  r e p r e s e n t e d   b y  

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   ( 5 - 1 ) :  

C H 3 - C - C O - C - C O - N H - V   ^)   (  5-1   ) 

CH3  (CD) 
R14 

w h e r e i n   RX4  and  R15,  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,  

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

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

R14  and  R15  a r e   no t   h y d r o g e n   a t o m s   a t   t h e   same  t i m e ;   a n d  

II 
(CD)  r e p r e s e n t s   a  c o u p l i n g   r e s i d u e   of  an  a r o m a t i c   p r i m a r y  

a m i n e   d e v e l o p i n g   a g e n t .  

15.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   14,   w h e r e i n   t h e   s u b s t i t u e n t   r e p r e s e n t e d   by  R14  o r  

-  98  -  
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Ri5  i s   s e l e c t e d   f r o m   an  a l k y l   g r o u p ,   an  a l k e n y l   g r o u p ,   a n  

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

a l k o x y c a r b a m o y l   g r o u p ,   an  a l i p h a t i c   a m i d o   g r o u p ,   a n  

a l k y l s u l f a m o y l   g r o u p ,   an  a l k y l s u l f   o n a m i d o   g r o u p ,   a n  

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

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

a r y l c a r b a m o y l   g r o u p ,   an  a r y l a m i d o   g r o u p ,   an  a r y l s u l f a m o y l  

g r o u p ,   an  a r y l s u l f o n a m i d e   g r o u p ,   an  a r y l u r e i d o   g r o u p ,   a  

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

and  a  t h i o c y a n o   g r o u p .  

16.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   14,   w e h e r e i n   (CD)  r e p r e s e n t s   a  c o u p l i n g   r e s i d u e   . o f  

a  p h e n y l e h e d i a m i n e   d e r i v a t i v e   r e p r e s e n t e d   by  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   ( 6 ) :  

R l 3  

( 6 )  

w h e r e i n   R n   and  R12  e a c h   r e p r e s e n t s   a  s u b s t i t u t e d   o r  

u n s u b s t i t u t e d   a l k y l   g r o u p ;   and  R13  r e p r e s e n t s   one   to   f o u r  

h y d r o g e n   a t o m s   or  one   to   f o u r   s u b s t i t u e n t s .  

17.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   16,   w h e r e i n   a  s u b s t i t u e n t   f o r   t h e   s u b s t i t u t e d   a l k y l  

g r o u p   r e p r e s e n t e d   by  R n   or  R12  i s   s e l e c t e d   f r o m   a  h y d r o x y  

g r o u p ,   an  a l k y l s u l f   o n a m i d o   g r o u p   and  an  a l k o x y   g r o u p ,   a n d  

t h e   s u b s t i t u e n t   r e p r e s e n t e d   by  R13  i s   an  a l k y l   g r o u p .  

-  99  -  
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18.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   13,   w h e r e i n -   t h e   m a g e n t a   dye  i s   a  dye  r e p r e s e n t e d   b y  

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   ( 4 - 1 )   or  ( 4 - 2 ) :  

(CD) 

" S ^ S   ( 4 " 1 }  

I 
N  ' 

R l 7  

^ ( C D )  

N \   - ^ n x   ( 4 - 2 )  
N  .  ^  

Rl6" 

1 _ 1  
> = - N  

R l 7  

w h e r e i n   RX6  and  R17,  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,  

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

g r o u p ,   an  a r y l   g r o u p ,   a  h e t e r o c y c l i c   g r o u p ,   a  c y a n o   g r o u p ,  

an  a l k o x y   g r o u p ,   an  a r y l o x y   g r o u p ,   a  h e t e r o c y c l i c   o x y  

g r o u p ,   an  a c y l o x y   g r o u p ,   a  c a r b a m o y l o x y   g r o u p ,   a  s i l y l o x y  

g r o u p ,   a  s u l f o n y l o x y   g r o u p ,   an  a c y l a m i n o   g r o u p ,   a n . a n i l i n o  

g r o u p ,   a  u r e i d o   g r o u p ,   an  i m i d o   g r o u p ,   a  s u l f a m o y l a m i n o  

g r o u p ,   a  c a r b a m o y l a m i n o   g r o u p ,   an  a l k y l t h i o   g r o u p ,   a n  

a r y l t h i o   g r o u p ,   a  h e t e r o c y c l i c   t h i o   g r o u p ,   an  a l k o x y -  

c a r b o n y l a ' m i n o   g r o u p ,   an  a r y l o x y c a r b o n y l a m i n o   g r o u p ,   a  

s u l f o n a m i d o   g r o u p ,   a  c a r b a m o y l   g r o u p ,   an  a c y l   g r o u p ,   a  

s u l f a m o y l   g r o u p ,   a  s u l f o n y l   g r o u p ,   a  s u l f i n y l   g r o u p ,   a n  

-  100'  -  
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a l k o x y c a r b o n y l   g r o u p -   or  an  a r y l o x y c a r b o n y l   g r o u p ,   or  Rj.6 

or  R17  may  be  a  d i v a l e n t   g r o u p   to   f o r m   a  b i s   c o m p o u n d   or  a  

II 
l i n k i n g   g r o u p   to  f o r m   a  p o l y m e r   d y e ,   and  (CD)  r e p r e s e n t s  

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

a g e n t .  

19.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   18,   w h e r e i n   t h e   l i n k i n g   g r o u p   i s   c o n n e c t e d   to   a  

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

20.  A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   13,   w h e r e i n   t h e   c y a n   dye  i s   c o m p o s e d   of  two  or  m o r e  

d y e s   f o r m e d   f rom  two  or  more   c y a n   c o l o r   f o r m i n g   c o u p l e r s  

r e p r e s e n t e d   by  t h e   g e n e r a l   f o r m u l a   (1)  or  ( 2 ) .  

21.   A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   13,   w h e r e i n   t h e   d y e s   a r e   u s e d   in   c o m b i n a t i o n   w i t h  

one  or  more   k i n d s   of  o r g a n i c   s o l v e n t s   h a v i n g   a  h i g h  

b o i l i n g -   p o i n t   of  a t   l e a s t   160°C  r e p r e s e n t e d   by  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   ( 7 ) ,   ( 8 ) ,   ( 9 ) ,   (10)   or  ( 1 1 ) :  

Wi 
I 

0  
I 

W2  -  0  -  P  =  0  ( 7 )  

Wi 

-  0  -  

I 
0  
I 
p  
I 

o  
I 

w3 

=  0  ( 7 )  

-  COO  -  w2 ( 8 )  
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r  

Wi  -  C O N ^  

W3 

( 9 )  

( 1 0 )  

-T-(W4  n 

Wi  -  0  -  W2  ( 1 1 )  

w h e r e i n   Wi,  W2  and  W3  e a c h   r e p r e s e n t s   a  s u b s t i t u t e d   o r  

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

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

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

s u b s t i t u t e d   or  u n s u b s t i t u t e d   h e t e r o c y c l i c   g r o u p ;   W4 

r e p r e s e n t s   Wi,  -O-Wi  or  - S - W i ;   n  r e p r e s e n t s   an  i n t e g e r  

f r o m   1  to   5,  when  n  i s   two  or  m o r e ,   two  or  more   f f y ' s   m a y  

be  t h e   same  or  d i f f e r e n t ;   and  Wi  and  W2  in  t h e   g e n e r a l  

f o r m u l a   (11)   may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  

c o n d e n s e d   r i n g .  

22.  A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

C l a i m   13,   w h e r e i n   t h e   d y e s   a r e   u s e d   in   c o m b i n a t i o n   w i t h  

-  102  -  
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sne  or  more  k i n d s   of   w a t e r - i n s o l u b l e ,   o r g a n i c   s o l v e n t -  

s o l u b l e   p o l y m e r s .  

23.  A  c o l o r   p h o t o g r a p h i c   p r i n t   as  c l a i m e d   i n  

: i a i m   13,   w h e r e i n   t h e   d y e s   a r e   u s e d   in   c o m b i n a t i o n   w i t h  

3ne  or  more   k i n d s   of   c o l o r   f a d i n g   p r e v e n t i n g   a g e n t s   o r  

a n t i o x i d a n t s   r e p r e s e n t e d   by  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  

(12)  or  ( 1 3 ) :  

; i 2 )  

[ 1 J )  

w h e r e i n   R20  r e p r e s e n t s   a  h y d r o g e n   a t o m ,   an  a l i p h a t i c  

g r o u p ,   an  a r o m a t i c   g r o u p ,   a  h e t e r o c y c l i c   g r o u p   or  a  h y d r o -  

l y z a b l e   p r o t e c t i v e   g r o u p ;   R2i ,   R22/  R23/  R24  and   R 2 5 /  

w h i c h   may  be  t h e   same  or  d i f f e r e n t ,   e a c h   r e p r e s e n t s   a  

h y d r o g e n   a tom  or  a  s u b s t i t u e n t ;   R30  r e p r e s e n t s   a  h y d r o g e n  

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

a  s u l f i n y l   g r o u p ,   an  oxy  r a d i c a l   g r o u p   or  a  h y d r o x y   g r o u p ;  

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

a  5 - m e m b e r e d ,   6 - m e m b e r e d   or  7 - m e m b e r e d   r i n g ;   and   R26* 

R27/  R28  and   R29/  w h i c h   may  be  t h e   same  or  d i f f e r e n t ,   e a c h  
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r e p r e s e n t s   a  h y d r o g e n   a t o m   or  an  a l k y l   g r o u p ,   or  R20  a n d  

R21  or  two  of  R21,  R22f  R23f  R24  and   R25  w h i c h   a r e   p r e s e n t  

in  o r t h o - p o s i t i o n s   w i t h   r e s p e c t   to   e a c h   o t h e r   may  b e  

c o n n e c t e d   w i t h   e a c h   o t h e r   to  f o r m   a  5 - m e m b e r e d ,   6 - m e m b e r e d  

or  7 - m e m b e r e d   r i n g ,   or  R26  and  R27r  R28  and  R29  or  R30  a n d  

R26  may  be  c o n n e c t e d   w i t h   e a c h   o t h e r   to   f o r m   a  5 - m e m b e r e d ,  

6 - m e m b e r e d   or  7 - m e m b e r e d   r i n g .  

24.   A  c o l o r   p h o t o g r a p h i c   p r i n t   p r e p a r e d   b y  

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

c o l o r   p h o t o g r a p h i c   m a t e r i a l   as  c l a i m e d   in   C l a i m   1,  a f t e r  

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

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

a g e n t .  

25.  A  c o l o r   p h o t o g r a p h i c   p r i n t   p r e p a r e d   b y  

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

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

p h o t o g r a p h i c   m a t e r i a l   as  c l a i m e d   in   C l a i m   1  e x c e p t   u s i n g   a  

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

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

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

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

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