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METHOD  FOR  PROCESSING  SILVER  HALIDE  COLOR 

PHOTOGRAPHIC  L IGHT-SENSITIVE  MATERIAL 

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

a  s i l v e r   h a l i d e   l i g h t - s e n s i t i v e   m a t e r i a l   ( h e r e i n a f t e r   r e f e r r e d  

to  as  " 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 " )   and  more  p a r t i c u l a r l y   t o  

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

s t a b i l i z e d   s t a t e ,   s u b s e q u e n t   to   a  d e s i l v e r i z a t i o n   p r o c e s s .  

BACKGROUND  OF  THE  INVENTION 

R e c e n t l y ,   in  t he   c a s e   of  a  p h o t o - f i n i s h e r   w h i c h   d e v e l o p s  

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

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

s o u r c e s   h a v e   been   deemed  i m p o r t a n t   and  i t   i s   d e s i r e d   to  r e d u c e  

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

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

t he   use   of  s u c h   w a t e r   a t   a l l .   For   t h i s   p u r p o s e ,   t h e r e   h a v e  

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

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

p h o r i c   a c i d   as  d e s c r i b e d   in   t h e   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  

Open  to   P u b l i c   I n s p e c t i o n   ( h e r e i n a f t e r   r e f e r r e d   to  as  J a p a n e s e  

P a t e n t   O . P : i .   P u b l i c a t i o n )   Nos.   8 5 4 2 / 1 9 8 2 ,   1 3 2 1 4 6 / 1 9 8 2 ,   1 4 8 3 4 /  

1982  and  1 8 6 3 1 / 1 9 8 3 .   F u r t h e r ,   as  d e s c r i b e d   in  t he   J a p a n e s e  

P a t e n t   O . P . I .   P u b l i c a t i o n   No.  1 3 4 6 3 6 / 1 9 8 3 ,   t he   r e p l e n i s h i n g  

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

2 . 5 1   ^  25  m£  p e r   1  m2  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   and  m o r e  

p r e f e r a b l y   in  t h e   o r d e r   of  200  m£  ^  50  m l .  

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

p r e v e n t i n g   p r o b l e m s   r e s u l t i n g   f rom  t h e   f i x i n g   and  b l e a c h -  

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

any   of  them  has   n o t   b e e n   p u t   i n t o   p r a c t i c e   in  c a s e   t h e   f i x i n g  

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

d e t e r m i n e d   v a l u e   and  t h e   r e p l e n i s h m e n t   of  a  p r e d e t e r m i n e d  

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

t h e r e   has   b e e n   a  d i s a d v a n t a g e   t h a t   when  t h e   a m o u n t   of   t h e   f i x -  

i n g   and  b l e a c h - f i x i n g   c o m p o n e n t s   in   t h e   s t a b i l i z i n g   s o l u t i o n  

in   t h e   f i n a l   t a n k   i n c r e a s e s ,   t h e r e   i s   an  i n c r e a s e   in  y e l l o w  

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

F u r t h e r ,   a p a r t   f rom  t h e   a b o v e   p r o b l e m s ,   i t   has   been   f o u n d  

t h a t   t h e r e   i s   an  i n c r e a s e   in  g e n e r a t i o n   of  s t a i n s   a f t e r   p r o c -  

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

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

q u i r e d   to   be  u s e d   c o n t i n u o u s l y   f o r   a  l o n g   t i m e .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   a  f i r s t   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  c o l o r   s t a b i l i z a t i o n   m e t h o d   w h i c h   d o e s   no t   i n v o l v e  

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

b l e a c h - f i x i n g   c o m p o n e n t s   in  a  s t a b i l i z i n g   s o l u t i o n .  

A  s e c o n d   o b j e c t   of  t he   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  

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

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

p o s e d   p o r t i o n   cf  a  l i g h t - s e n s i t i v e   m a t e r i a l   even   when  t h e  

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

t i m e .  

A  t h i r d   o b j e c t   of  t he   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  

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

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

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

The  a b o v e   o b j e c t s   have   b e e n   a t t a i n e d   by  a  m e t h o d   f o r  

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

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 i t h   a  s o l u t i o n   c a p a b l e  

of  f i x i n g   t h e   m a t e r i a l   and  t h e n   t r e a t i n g   i t   w i t h   a  s t a b i l i z i n g  

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

t i c a l l y   t r e a t e d   by  a  d i a l y s i s   means   i n c l u d i n g   a  c h a r g e - m o s a i c  
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membrane   . 

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

s t a b i l i z i n g   s o l u t i o n   c o n t a i n s   a  c h e l a t i n g   a g e n t   whose   s t a b i -  

l i t y   c o n s t a n t   w i t h   r e s p e c t   to   f e r r i c   ion   i s   n o t   l e s s   t h a n   6 .  

BRIEF  DESCRIPTION  OF  THE  DRAWING 

F i g .   1  i s   a  c o n c e p t u a l   v i ew   of   a  d i a l y z i n g   t a n k   u s i n g   a  

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

ing  a p p a r a t u s   and  F i g s .   2  and  3  a r e   c o n c e p t u a l   v i e w s   of  o n e  

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   f u r t h e r  

d e t a i l   . 

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

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

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

n e n t s   in  t h e   s t a b i l i z i n g   s o l u t i o n   a r e   a l l   w a s h e d   o u t   by  t h e  

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

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

c o m p o n e n t s   w i l l   a c c u m u l a t e   in  t h e   s t a b i l i z i n g   s o l u t i o n   so  t h a t  

y e l l o w   s t a i n s   g e n e r a t e   on  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   i m m e -  

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

t h e r e o f .  

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

y e l l o w   s t i a n s   on  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   by  t h e   m e t h o d   o f  

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

The  d i a l y s i s   t h r o u g h   a  d i a l y z i n g   means   u s i n g   a  c h a r g e  

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

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

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

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

The  c h a r g e - m o s a i c   m e m b r a n e   r e f e r r e d   to   in  t h e   p r e s e n t  
i n v e n t i o n   is   s u c h   t y p e   of  m e m b r a n e   in  w h i c h   a n i o n   e x c h a n g e  

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

c a t i o n   e x c h a n g e   z o n e s   on  one  of  t h e   s u r f a c e   of  t h e   m e m b r a n e  

e x t e n d   t h r o u g h   t he   o t h e r   s u r f a c e .  

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

n e r a l i z a t i o n   c h a m b e r   c o n s t i t u t e   one  c e l l ,   to  p r o v i d e   a  p l u r a l -  

i t y   of  such   c e l l s   i s   e f f e c t i v e   in  v iew  of  r e d u c i n g   t h e   a r e a   o f  
i n s t a l l a t i o n   of  t h e   p r o c e s s i n g   a p p a r a t u s   and  t h e   number   o f  

c e l l s   may  be  d e t e r m i n e d   by  t h e   amoun t   of  t h e   s t a b i l i z i n g   s o l u -  
t i o n   to  be  p r o c e s s e d   and  t h e   a r e a   of  i n s t a l l a t i o n   of  t h e   p r o c -  
e s s i n g   a p p a r a t u s .  

The  d i a l y z i n g   s o l u t i o n   may  be  w a t e r   or   w a t e r   a d d e d   w i t h  

s a l t   in  a  d e s i r e d   a m o u n t .   F u r t h e r ,   i t   i s   p r e f e r a b l e   t o  

r e c o v e r   s i l v e r   f rom  t h e   d i a l y z i n g   s o l u t i o n   b u t   t h e   s t a b i l i z i n g  
s o l u t i o n   a f t e r   t he   r e c o v e r y   of  s i l v e r   may  be  u s e d   f o r   t h e  
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p r o c e s 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 .   As  a  m e t h o d   o f  

c o l l e c t i n g   s i l v e r   f rom  t h e   d i a l y z i n g   s o l u t i o n ,   an  e l e c t r o -  

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

may  be  u s e d .   F u r t h e r   ,  i t   i s   p r e f e r a b l e   to  p e r f o r m   d e m i n e r a l i -  

z a t i o n   by  t h e   d i a l y z i n g   s o l u t i o n   and  in  t h i s   c a s e ,   t h e   d i a l y -  

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

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

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

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

in   c o m b i n a t i o n s   of  more  t h a n   two  of   t h e m .   At  t h e   same  t i m e ,  

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

z a t i o n   c h a m b e r   may  be  p r e t r e a t e d   by  i o n   e x c h a n g e   r e s i n ,  

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

or   in  c o m b i n a t i o n s   of  more   t h a n   two  of  them  t h e r e b y   i m p r o v i n g  

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

The  c h a r g e - m o s a i c   m e m b r a n e   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  i n c l u d e   a n i o n   e x c h a n g e   z o n e s   and  c a t i o n   e x c h a n g e   z o n e s   i n  

a  p o l k a - d o t t e d   f a s h i o n   or   may  i n c l u d e   a n i o n   e x c h a n g e   z o n e s ,  

n e u t r a l   z o n e s   and  c a t i o n   e x c h a n g e   z o n e s   in   t h e   fo rm  of  s t r i p e s  

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

a b o v e .   For  e x a m p l e ,   t h e   c h a r g e   m o s a i c   m e m b r a n e   g i v e n   in  J .  

Memb.  S c i . ,   V o l .   20,  P 3 1 3 ,   1984  may  be  u s e d .  

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

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

s t a b i l i t y   c o n s t a n t   w i t h   r e s p e c t   to  f e r r i c   i on   i s   n o t   l e s s   t h a n  
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6.  The  t e r m   " c h e l a t i n g   s t a b i l i t y   c o n s t a n t "   r e f e r r e d   to   h e r e i n  

is   u s e d   in  t h e   m e a n i n g   g e n e r a l l y   known  f rom  L.G.   S i l l e n   a n d  

A.  E.  M a r t e l l ' s   " S t a b i l i t y   C o n s t a n t s   of  M e t a l - i o n   C o m p l e x e s "  

p u b l i s h e d   by  t h e   C h e m i c a l   S o c i e t y   ,  London   (1964)   a n d  

S.  C h a b e r e k   and  A.  E.  M a r t e l l ' s   " O r g a n i c   S e q u e s t e r i n g   A g e n t s "  

p u b l i s h e d   by  W i l e y   ( 1 9 5 9 ) .  

As  c h e l a t i n g   a g e n t s   w h o s e   c h e l a t i n g   s t a b i l i t y   c o n s t a n t  

w i t h   r e s p e c t   to   f e r r i c   ion   i s   n o t   l e s s   t h a n   6,  t h e r e   a r e   a n  

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

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

p o l y h y d r o x y l i c   c o m p o u n d .   What  i s   more  p r e f e r a b l e   in  t he   p r e -  

s e n t   i n v e n t i o n   is   t he   use   of  c h e l a t i n g   a g e n t s   whose   c h e l a t i n g  

s t a b i l i t y   c o n s t a n t   w i t h   r e s p e c t   to  f e r r i c   ion   i s   no t   l e s s   t h a n  

1  3  among  w h i c h   t h e r e   a r e   e t h y l e n e d i a m i n e   d i o r t h o h y d r o x y p h e n y l  

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

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

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

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

p h o n i c   a c i d ,   n i t r i l o t r i m e t h y l e n e   phosphonic  a c i d ,   1-  h y d r o x y e t h y -  

l i d e n e - 1   ,  1  - d i p h o s p h o n i c   a c i d ,   1,  1-  d i p h o s p h o n o e t h a n e -   2 -  

carboxy  l i e   ac id ,   2-  p h o s p h o n o b u t a n e - 1   ,  2,  4 - t r i c a r b o x y l i c   a c i d ,  

1-  h y d r o x y -   1-  p h o s p h o n o p r o p a n e -   1,  2,  3 - t r i c a r b o x y l i c   a c i d ,  

c a t e c h o l -   3,  5-  d i s u l p h o n i c   a c i d ,   s o d i u m   p y r o p h o s p h a t e   ,  s o d i u m  

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

ly  p r e f e r a b l e   in  t h e   p r e s e n t   i n v e n t i o n   i s   t h e   use  of  d i e t h y -  
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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 ,   1-  h y d r o x y e t h y l i d e n e -   1,  1 -  

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

F u r t h e r ,   as  c o m p o u n d s   d e s i r e d   to   be  a d d e d   to   t h e   s t a b i -  

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

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

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

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

The  m o s t   e f f e c t i v e   a d d i t i v e   is   t h e   ammonium  c o m p o u n d s  

d e s c r i b e d   in  t h e   s p e c i f i c a t i o n   of  t h e   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.  5 8 6 9 3 / 1 9 8 3 .  

I t   i s   d e s i r a b l e   to   a d j u s t   t h e   pH  of  t h e   s t a b i l i z i n g   s o l u -  

t i o n   of   t h e   p r e s e n t   i n v e n t i o n   to  0.1  ^  10,  p r e f e r a b l y   to  2  % 

9,  and   more   p r e f e r a b l y   to   4  'v  8 .5   as  a  s u i t a b l e   r a n g e .  

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

i s   in   t h e   o r d e r   of  15°C  ^  60cC,   p r e f e r a b l y   20°C  ^  45°C.   F u r -  

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

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

o r d e r   of   20  sec   ^  10  min  w i t h   t h e   r a n g e   of  45  sec   ^  5  min  b e -  

i n g   t h e   m o s t   p r e f e r a b l e .   In  t h e   c a s e   of  a  s t a b i l i z a t i o n   p r o c -  

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

f i r s t -   s t a g e   t a n k   may  be  made  t h e   same  as  t h a t   by  t h e   l a s t -  

s t a g e   t a n k   or  t h e   t i m e   by  t h e   l a t t e r   t a n k   may  be  made  s h o r t e r  

t h a n   t h a t   by  t h e   f o r m e r   t a n k   b u t   in  t h i s   c a s e ,   i t   i s   p r e f e r -  

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

l o n g e r .   E s p e c i a l l y ,   t h e   p r o c e s s i n g   t i m e   by  t he   l a s t - s t a g e  
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t a n k   i s   p r e f e r a b l y   made  l o n g e r   by  20  ^  50%  t h a n   t h a t   by  t h e  

f i r s t - s t a g e   t a n k   and  f u r t h e r ,   i t   i s   p r e f e r a b l e   t h a t   t h e   s t a b i -  

l i z a t i o n   p r o c e s s i n g   be  p e r f o r m e d   by  m u l t i - s t a g e   t a n k s   and  a  

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

t h e   l a s t - s t a g e   t a n k   so  as  to   make  i t   o v e r f l o w   t h e   f i r s t - s t a g e  

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

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

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

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

w a t e r   f o r   a  s h o r t   t i m e   can  be  p e r f o r m e d   a t   c h o i c e   as  o c c a s i o n  

d e m a n d s .  

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

a  f i x i n g   c a p a b i l i t y   a r e   t h o s e   w h i c h   a r e   a d o p t e d   f o r   d e s i l v e r i z a -  

t i o n   and  among  them  a r e   i n c l u d e d   a  f i x i n g   s o l u t i o n   and  a  

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

t h i o s u l f a t e .  

F u r t h e r ,   by  t he   e x p r e s s i o n   t h a t   a  l i g h t - s e n s i t i v e   m a t e -  

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

ty  and  s u b s e q u e n t l y   p r o c e s s e d   w i t h   t h e   s t a b i l i z i n g   s o l u t i o n ,   i t  

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

( b a t h )   or  b l e a c h - f i x i n g   s o l u t i o n   ( b a t h )   and  t h e   p r o c e s s i n g   b y  

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

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

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

e r a l   p r o c e s s i n g   s o l u t i o n s   b u t   t h e   s t a b i l i z i n g   s o l u t i o n   may  b e  

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

f e r   b e l t   by  means   of  a  s p o n g e   or  s y n t h e t i c   r e s i n   c l o t h ,   o r  

s p r a y e d   by  means   of  a  s p r a y e r   . 

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   a r e   two  m e t h o d s   f o r  

d i a l y z i n g   t h e   s t a b i l i z i n g   s o l u t i o n   w h i c h   h a s   been   u s e d   f o r  

t r e a t i n g   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 .   One  of  t h e   m e t h o d s   i s  

such   t h a t   a  t a n k   h a v i n g   a  c h a r g e   m o s a i c   m e m b r a n e   and  a  d i a l y z -  

ing   s o l u t i o n   i s   p r o v i d e d   in   a  s t a b i l i z i n g   b a t h   so  as  to  c o n -  

t i n u o u s l y   t r e a t   t h e   s t a b i l i z i n g   s o l u t i o n   and  t h e   o t h e r   i s   t h a t  

an  o v e r f l o w e d   w a s t e   s o l u t i o n   f rom  t he   s t a b i l i z i n g   b a t h   i s  

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

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

more  p r e f e r a b l e   t h a n   t he   f i r s t   m e t h o d .  

In  c a s e   t h e   s t a b i l i z i n g   s o l u t i o n   i s   t r e a t e d   by  t h e   t a n k  

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

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

l a t e d   c o n s t a n t l y .   F u r t h e r ,   in  c a s e   t he   o v e r f l o w e d   s o l u t i o n  

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

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

d e m i n e r a l i z a t i o n   c h a m b e r   in  t h e   d i a l y z i n g   t a n k   and  t h e   d i a l y z -  

i ng   s o l u t i o n   to   be  i n t r o d u c e d   i n t o   t h e   d i a l y z i n g   c h a m b e r   a r e  
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c o n s t a n t l y   c i r c u l a t e d .  

The  s t a b i l i z i n g   p r o c e s s   of  t he   p r e s e n t   i n v e n t i o n   is   p e r -  

f o r m e d   in  one  or  more  t h a n   two  s t a b i l i z a t i o n   t a n k s .   In  t h e  

c a s e   of  u s i n g   more  t h a n   two  s t a b i l i z i n g   t a n k s ,   a  d i a l y z i n g  

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

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

to   t h e   s t a b i l i z i n g   t a n k   a d j a c e n t   a  p r o c e s s i n g   b a t h   h a v i n g   a  

f i x i n g   c a p a c i t y .   F u r t h e r ,   even   in  c a s e   an  o v e r f l o w   f rom  t h e  

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

m o s a i c   m e m b r a n e ,   i t   i s   p o s s i b l e   to  p r o c e s s   t he   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   t a n k   a d j a c e n t   t h e   p r o c e s s i n g   t a n k   h a v i n g   a  

f i x i n g   c a p a c i t y   and  s u c h   o v e r f l o w   may  be  r e u s e d   as  a n o t h e r  

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

d e s i r a b l e   to  add  t h e   c o m p o n e n t s   of  t he   s t a b i l i z i n g   s o l u t i o n   t o  

t he   o v e r f l o w   and  to  make  i t   r e c y c l e d   f rom  t he   s t a b i l i z i n g   t a n k  

l o c a t e d   f a r t h e r   f rom  t he   p r o c e s s i n g   t a n k   h a v i n g   a  f i x i n g  

c a p a c i t y .  

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

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

s h o u l d   be  c o l o r - d e v e l o p e d   and  a  c o l o r   image   s h o u l d   be  f o r m e d  

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

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

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

b l e a c h i n g   c o m p o n e n t ,   t h e   m a t e r i a l   s h o u l d   be  s u b j e c t e d   t o  
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b l e a c h i n g   a f t e r   t he   c o l o r   d e v e l o p i n g   p r o c e s s .   As  r e g a r d s   s u c h  

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

q u e s   can  be  u s e d   w i t h o u t   any  s p e c i f i c   l i m i t a t i o n s   and  i t   i s  

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

J a p a n e s e   P a t e n t   O . P . I .   P u b l i c a t i o n   Nos .   1 4 8 3 4 / 1 9 8 3 ,   1 0 5 1 4 5 / 1 9 8 3 ,  

1 3 4 6 3 4 / 1 9 8 3   and  1 8 6 3 1 / 1 9 8 3 ,   and  J a p a n e s e   P a t e n t   A p p l i c a t i o n  

No  2709/1983  a l l   of  w h i c h   were   f i l e d   by  t h e   s u b j e c t   a p p l i c a n t .  

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 a b l e   to   make  t he   s t a b i l i z i n g  

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

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

be  r e f e r r e d   to   f o r   o b t a i n i n g   t e c h n i q u e s   on,  and  o t h e r   c o m p o s i -  

t i o n s   or  e x a m p l e s   o f ,   t h e   a n t i - m o l d i n g   a g e n t .  

F i g .   1  i s   a  c o n c e p t u a l   v i ew   s h o w i n g   one  e x a m p l e   of  a  

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

h a v i n g   a  c h a r g e   m o s a i c   m e m b r a n e   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 .   In  t h e   f i g u r e ,   r e f e r e n c e   n u m e r a l   11  d e s i g n a t e s   a  

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

a  c o l o r   d e v e l o p i n g   t a n k   1,  a  b l e a c h - f i x i n g   s o l u t i o n   t a n k   2,  a  

f i r s t   s t a b i l i z i n g   s o l u t i o n   t a n k   3,  a  s e c o n d   s t a b i l i z i n g   s o l u -  

t i o n s   t a n k   4  and  a  t h i r d   s t a b i l i z i n g   s o l u t i o n   t a n k   5.  An 

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

p a s s a g e   shown  by  t he   c h a i n - l i n e ,   s t a b i l i z e d   t h r o u g h   t h e   f i r s t ,  

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

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

( n o t   shown)  .  R e f e r e n c e   n u m e r a l   6  d e s i g n a t e s   a  d i a l y z i n g   t a n k  
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t h e   i n t e r i o r   of  w h i c h   is   d i v i d e d   i n t o   a  d e m i n e r a l i z a t i o n  

c h a m b e r   7  and  a  d i a l y s i s   c h a m b e r   9  by  means   of  a  c h a r g e - m o s a i c  

m e m b r a n e   8.  In  t h e   d e m i n e r a l i z a t i o n   c h a m b e r   7  t h e r e   i s   c i r -  

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

s o l u t i o n   t a n k   3  and  in  t he   d i a l y s i s   c h a m b e r   9  i n t o   w h i c h   t h e  

d i a l y z i n g   s o l u t i o n   D  is   f l o w e d .   F u r t h e r ,   t h e   u n n e c e s s a r y   c o m -  

p o n e n t s   in  t he   s t a b i l y z i n g   s o l u t i o n   moves   in  t h e   d i a l y z i n g  

s o l u t i o n   t h r o u g h   t h e   c h a r g e - m o s a i c   m e m b r a n e   so  t h a t   t he   s t a b i -  

l i z i n g   s o l u t i o n   i s   k e p t   e f f e c t i v e .  

F i g .   2  i s   a  d i a g r a m m a t i c a l   v i ew   of  a  d i a l y z i n g   t a n k   i n  

w h i c h   a  p l u r a l i t y   of  d e m i n e r a l i z a t i o n   c h a m b e r s   7  and  a  p l u -  

r a l i t y   of  d i a l y z i n g   c h a m b e r s   9  a r e   s e p a r a t e d   by  a  p l u r a l i t y   o f  

c h a r g e - m o s a i c   m e m b r a n e s   w i t h   t he   c h a m b e r s   7  and  9  b e i n g  

a r r a n g e d   in  an  a l t e r n a t i v e   f a s h i o n   and  F i g .   3  i s   an  e x a m p l e   o f  

a  d i a l y z i n g   t a n k   p r o v i d e d   w i t h   s p a c e r s   1  0  in  t he   v i c i n i t y   of  a  

c h a r g e - m o s a i c   m e m b r a n e   8  w h i c h   s p a c e r s   a r e   a d o p t e d   to  g e n e r a t e  

a  t u r b u l e n t   f l o w   in  a  s t a b i l y z i n g   s o l u t i o n s   or  a  d i a l y z i n g  

s o l u t i o n   D.  In  any  of  t he   a b o v e   two  c a s e s ,   i t   is   p o s s i b l e   t o  

o b t a i n   a  h i g h   d i a l y z i n g   e f f i c i e n c y .  

EXAMPLES 

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l  

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

t h e   i n v e n t i o n   is   no t   l i m i t e d   to  t h e s e   e x a m p l e s .  

E x a m p l e -   1 

As  a  l i g h t - s e n s i t i v e   m a t e r i a l ,   SAKURA  c o l o r   p a p e r s   ( p r e -  
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p a r e d   by  K o n i s h i r o k u   P h o t o   I n d .   C o . ,   L t d . )   we re   u s e d  

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

we re   c o n d u c t e d   by  t h e   m e t h o d s   d e s c r i b e d   h e r e i b l o w .  

STANDARD  PROCESSING  STEPS 

(1)  C o l o r   D e v e l o p m e n t   38  °C  3 .5   m i n u t e s  

(2)  B l e a c h - f i x i n g   33°C  1 .5   m i n u t e s  

(3)  S t a b i l i z a t i o n   25°C  -v  30°C  3  m i n u t e s  

(4)  D r y i n g   75°C  ^  80°C  a b o u t   2  m i n u t  

COMPOSITIONS  OF  PROCESSING  SOLUTIONS 

(1)  A  c o l o r   d e v e l o p i n g   t a n k   s o l u t i o n  

B e n z i l   a l c o h o l   15  m£ 

E t h y l e n e   g l y c o l   15  m i  

P o t a s s 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   1.3  g  

S o d i u m   c h l o r i d e   0 .2   g  

P o t a s s i u m   c a r b o n a t e   30 .0   g  

H y d r o x y l a m i n e   s u l f a t e   3 .0   g  

P o l y p h o s p h o r i c   a c i d   (TPPS)  2 .5   g  

3-  m e t h y l -   4-  a m i n o -   N - e t h y l -   N-  ( 6 -  

m e t h a n e s u l f o n a m i d e   e t h y l )   - a n i l i n e   s u l f i t e   5 .5   g  

o p t i c a l   b r i g h t e n i n g   a g e n t   (4,  4  '  - d i a m i n o s t i l b e n e  

d i s u l f o n i c   a c i d   d e r i v a t i v e )   1 .0  g  

C a t e c h o l - 3 ,   5 - d i s u l f o n i c   a c i d   0.3  g  

w a t e r   to   make  1  £  

and  a d j u s t e d   to   pH  1 0 . 5 0   w i t h   KOH. 

3 8 ° C  

3 3 ° C  

25°C  ^  3 0 ° C  

75°C  ^  8 0 ° C  

3  .  5  m i n u t e s  

1  .5  m i n u t e s  

3  m i n u t e s  

a b o u t   2  m i n u t e s  

15  m£ 

15  m£ 

2 .0   g 

1.3  g  

0 .2   g  

30 .0   g  

3 .0   g  

2 .5   g  

5 .5   g  
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(2)  a  c o l o r   d e v e l o p i n g   r e p l e n i s h e r   s o l u t i o n  

B e n z i l   a l c o h o l   22  m i  

E t h y l e n e   g l y c o l   20  m* 

P o t a s s i u m   s u l f i t e   3 .0   g  

P o t a s s i u m   c a r b o n a t e   3 0 . 0  

H y d r o x y l a m i n e   s u l f a t e   4 .0   g  

P o l y p h o s p h o r i c   a c i d   (TPPS)  3 .0  g  
3-  m e t h y l -   4-  a m i n o -   N - e t h y l -   N-  ( f i -  

m e t h a n e s u l f o n a m i d e   e t h y l )   - a n i l i n e   s u l f i t e   7 .5   g  

o p t i c a l   b r i g h t e n i n g   a g e n t   (4,  4 ' - d i a m i n o -  

s t i l b e n e   d i s u l f o n i c   a c i d )   1 . 5   g 

C a t e c h o l - 3 ,   5 - d i s u l f o n i c   a c i d   0.3  g 

w a t e r   to  make  2  /  

and  a d j u s t e d   to  pH  1 0 . 5 0   w i t h   KOH. 

(3)  A  b l e a c h - f i x i n g   t a n k   s o l u t i o n  

F e r r i c   ammonium  e t h y l   e n e d i   ami  n e  

t e t r a a c e t a t e   d i h y d r a t e   60 

E t h y l e n e d i a m i n e   t e t r a a c e t a t e   3  g  

Ammonium  t h i o s u l f a t e   (70%  s o l u t i o n )   too  m l  

Ammonium  s u l f i t e   (40%  s o l u t i o n )   27 .5   m l  

w a t e r   to  make   ̂ ^ 

and  a d j u s t e d   to  pH  7.1  w i t h   p o t a s s i u m   c a r b o n a t e   or  g l a c i a l  

a c e t i c   a c i d .  

(4)  A  b l e a c h - f i x i n g   r e p l e n i s h e r   A 

F e r r i c   ammonium  e t h y l e n e d i a m i n e   t e t r a a c e t a t e  
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d i h y d r a t e   260  g  

P o t a s s i u m   c a r b o n a t e   42  g  

W a t e r   to  make  1  I  

and  a d j u s t e d   to   pH  6 .7   ± 0 . 1 .  

(5)  A  b l e a c h - f i x i n g   r e p l e n i s h e r   B 

Ammonium  t h i o s u l f a t e   (70%  s o l u t i o n )   500  m i  

Ammonium  s u l f i t e   (40%  s o l u t i o n )   150  mil 

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   17  g  

G l a c i a l   a c e t i c   a c i d   85  m£ 

W a t e r   to   make  1  I  

and  a d j u s t e d   to  pH  4 .6   ± 0 . 1 .  

(6)  A  s t a b i l i z i n g   t a n k   s o l u t i o n   and  a  s t a b i l i z i n g   r e p l e n i s h e r  

1-  h y d r o x y e t h y l i d e n e -   1,  1-  d i p h o s p h o n i c   a c i d   2.0  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 e - 3 - o n   0 .03   g  

2 - m e t h y l - 4 - i s o t h i a z o l i n e - 3 - o n   0 .03   g  

W a t e r   to   make  1  Z 

and  a d j u s t e d   to  pH  4 . 0 .  

E x p e r i m e n t -   1 

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

b l e a c h - f i x i n g   t a n k   s o l u t i o n   and  s t a b i l i z i n g   t a n k   s o l u t i o n   w e r e  

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

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

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

b l e a c h - f i x i n g   s o l u t i o n s   A  and  B  and  t h e   s t a b i l i z i n g   s o l u t i o n  

e v e r y   t h r e e   m i n u t e s   by  u s i n g   q u a n t i t a t i v e   c u p s .   The  r e p l e n i -  
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s h i n g   a m o u n t s   of  t h e   s o l u t i o n s   were   t h a t   t h e   a m o u n t   of  t h e  
c o l o r   d e v e l o p i n g   r e p l e n i s h e r   s o l u t i o n   i n t o   t h e   c o l o r   d e v e l o p -  
i n g   t a n k   was  .170  m£,  t h o s e   of  t h e   b l e a c h - f i x i n g   s o l u t i o n s   A 
and  B  i n t o   t he   b l e a c h - f i x i n g   t a n k   were   e a c h   25  mi  and  t h e  
a m o u n t s   o f   t h e   r e p l e n i s h e r   i n t o   t h e   s t a b i l i z a t i o n   p r o c e s s i n g  
t a n k   in  t h r e e   c a s e s   were   100  m£  ,  300  mil  and  1  i ,   r e s p e c t i v e l y .  

The  a u t o m a t i c   d e v e l o p i n g   m a c h i n e   was  made  to  i n c l u d e   a  
f i r s t   t a n k ,   a  s e c o n d   t a n k   and  a  t h i r d   t a n k   a r r a n g e d   in  t h a t  
o r d e r   in  t h e   d i r e c t i o n   of  t he   f l o w   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   and  a  m u l t i s t a g e   c o u n t e r - f l o w   s y s t e m   was  a d o p t e d   i n  
w h i c h   an  o v e r f l o w   f rom  the   l a s t   t a n k   was  f l o w e d   i n t o   t h e   s e c -  
ond  t a n k   and  an  o v e r f l o w   f rom  t h e   s e c o n d   t a n k   was  f l o w e d   i n t o  
t h e   f i r s t   t a n k .  

The  a b o v e   c o n t i n u o u s   p r o c e s s i n g   was  p e r f o r m e d   u n t i l   t h e  
e n t i r e   r e p l e n i s h i n g   a m o u n t   of  t h e   s t a b i l i z i n g   s o l u t i o n   b e c a m e  
t h r e e   t i m e s   t h e   v o l u m e   of  t h e   s t a b i l i z i n g   s o l u t i o n   t a n k   a n d  
t h e   u n e x p o s e d   c o l o r   p a p e r   was  p r o c e s s e d   to  make  a  s a m p l e .  
F u r t h e r ,   a  c o m p a r i s o n   or  r e f e r e n c e   s a m p l e   p r o c e s s e d   by  r e p l a c -  
i ng   t h e   s t a b i l i z a t i o n   p r o c e s s   w i t h   r i n s i n g   by  r u n n i n g   w a t e r  
was  p r e p a r e d .  

The  r e f l e c t a n c e   of  t he   s a m p l e s   were   m e a s u r e d   by  a  w a v e -  
l e n g t h   of  445  nm  f o r   e x a m i n i n g   t h e   g e n e r a t i o n   of  y e l l o w   s t a i n s  
on  t h e   day  of  p r o c e s s i n g   w i t h   t h e   r e s u l t s   shown  in  T a b l e   1 .  
F u r t h e r ,   to  t e s t   t h e   g e n e r a t i o n   of  y e l l o w   s t a i n s   a f t e r   a g e i n g ,  
t h e   s a m p l e s   we re   s t o r e d   f o r   25  d a y s   a t   a  t e m p e r a t u r e   of  70  °C 
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and  80%  RH  and  t h e n   t h e   r e s u l t a n t   y e l l o w   s t a i n s   were   m e a s u r e d  

w i t h   b l u e   l i g h t   by  u s i n g   an  o p t i c a l   d e n s i t o m e r   (PDA  -65  o f  

K o n i s h i r o k u   P h o t o   I n d .   C o . ,   L t d . )   w i t h   t h e   r e s u l t s  

shown  in  T a b l e   1  . 

E x p e r i m e n t -   2 

In  t h e   e x p e r i m e n t - 1   ,  a  d i a l y z i n g   d e v i c e   u s i n g   a  c h a r g e  

m o s a i c   m e m b r a n e   was  d i r e c t l y   c o n n e c t e d   to  t h e   f i r s t   s t a b i l i z -  

ing   t a n k   shown  in  F i g .   1,  a  d i a l y z i n g   p r o c e s s   was  p e r f o r m e d   b y  

u s i n g   c i t y   w a t e r   as  a  d i a l y z i n g   s o l u t i o n   and  t he   c h a r g e - m o s a i c  

m e m b r a n e ,   d e s i l v e r i z a t i o n   and  d e m i n e r a l i z a t i o n   were  p e r f o r m e d  

w i t h   t h e   d i a l y z i n g   s o l u t i o n   and  t h e   g e n e r a t i o n   of  y e l l o w  

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

t he   same  m a n n e r   as  t h e   e x p e r i m e n t - 1   was  m e a s u r e d ,   w i t h   t h e  

r e s u l t s   shown  in  T a b l e   1  . 
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T a b l e   1 

As  w i l l   be  c l e a r   f rom  t h e   T a b l e   1,  when  t h e   c o n v e n t i o n a l  
s t a b i l i z i n g   s o l u t i o n   was  u s e d ,   t h e   r a t e   of  g e n e r a t i o n   o f  
y e l l o w   s t a i n s   was  h i g h e r   t h a n   in  t he   c a s e   of  w a t e r   w a s h i n g   a n d  
t he   s m a l l e r   t h e   r e p l e n i s h i n g   a m o u n t   of  s t a b i l i z i n g   s o l u t i o n ,  
t he   h i g h e r   t he   r a t e   of  g e n e r a t i o n   of  y e l l o w   s t a i n s .   F u r t h e r ,  
even   t he   r a t e   of  g e n e r a t i o n   of  y e l l o w   s t a i n s   a f t e r   t he   s t o r a g e  
of  e a c h   s a m p l e   was  low  as  c o m p a r e d   to  t h a t   in  t h e   c a s e   o f  
w a t e r - w a s h i n g   b u t   when  t h e   r e p l e n i s h i n g   amoun t   was  r e d u c e d  
f u r t h e r ,   t h e r e   was  an  i n c r e a s e   in  t h e   y e l l o w   s t a i n s .   T h e r e -  
f o r e ,   in  v i e w   of  a c h i e v i n g   a  s h a r p   r e d u c t i o n   in  t he   a m o u n t   o f  
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w a t e r   u s e d   and  a l s o   a  r e d u c t i o n   in   t h e   a m o u n t   of  t h e   w a s t e  

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

s o l u t i o n   c a n n o t   be  p u t   i n t o   p r a c t i c a l   u s e .  

On  t h e   o t h e r   h a n d ,   i t   w i l l   a l s o   be  u n d e r s t o o d   f rom  t h e  

T a b l e   1  t h a t   when  t h e   e l e c t r o d i a l y z e d   s t a b i l i z i n g   s o l u t i o n s   o f  

t h e   p r e s e n t   i n v e n t i o n ,   e s p e c i a l l y   t h o s e   in  t h e   e x p e r i m e n t s   2 

and  3,  w e r e   u s e d ,   t h e   r a t e   of  g e n e r a t i o n   of  y e l l o w   s t a i n s   o n  

t h e   day  of  p r o c e s s i n g   was  low  and  even   a f t e r   t h e   s t o r a g e  

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

ing   t h a t   t h e   s o l u t i o n s   w e r e   e x t r e m e l y   e f f e c t i v e .  

F u r t h e r ,   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e   d i a l y s i s   in  t h e  

e x p e r i m e n t - 2   in  w h i c h   a  c h a r g e - m o s a i c   m e m b r a n e   was  u s e d   a n d  

w h i c h   was  p e r f o r m e d   in  t h e   f i r s t   t a n k   n e a r   a  b a t h   h a v i n g   a  

f i x i n g   c a p a c i t y   is   e x t r e m e l y   e f f e c t i v e   as  c o m p a r e d   to  t h a t   i n  

t h e   e x p e r i m e n t - 3 .  

T h a t   i s ,   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e   p r e s e n t   i n v e n t i o n  

i s   e x t r e m e l y   e f f e c t i v e   b e c a u s e   no  p r o b l e m   o c c u r s   even   when  t h e  

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

E x a m p l e - 2  

COMPOSITIONS  OF  PROCESSING  SOLUTIONS 

(1)  A  s t a b i l i z i n g   t a n k   s o l u t i o n   and  a  s t a b i l i z i n g   r e p l e n i s h e r  

1-  h y d r o x y e t h y l i d i n e -   1,  1-  d i p h o s p h o n i c   a c i d   0 .5   g  

B i s m u t h   c h l o r i d e   (45%  a q u e o u s   s o l u t i o n )   0.1  g 

M a g n e c i u m   s u l f a t e   0 .04   g  

Ammoniam  w a t e r   (25%  a q u e o u s   s o l u t i o n )   2.0  g  
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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 e -   3-  on  0 . 0 2   g  
2-  m e t h y l -   4-  i s o t h i a z o l i n e -   3-  on  n  no  U  .  \JZ  g  
2-  o c t y l -   4-  i s o t h i a z o l i n e -   3-  o n  0 .01   g  
O r t h o p h e n y l p h e n o l   s o d i u m   s a l t  0 . 0 3   g  
W a t e r   to  m a k e  

1  I  
and  a d j u s t e d   to   pH  7.0  w i t h   s u l f u r i c   a c i d .  

E x p e r i m e n t - 4  

The  a b o v e   s t a b i l i z i n g   s o l u t i o n   was  u s e d   in  p l a c e   of   t h e  
s t a b i l i z i n g   s o l u t i o n   and  r e p l e n i s h e r   in  t h e   e x a m p l e - ,   and  a  
c o l o r   p a p e r   was  c o n t i n u o u s l y   p r o c e s s e d   in  the   same  m a n n e r   a s  
t h e   e x p e r i m e n t - ,   of  t h e   n a a p l a _ ,   w i t h   .  r e p l e n l s h i n g   ^ ^  
of  750  m*  p e r   i  »•  of  t h e   c o l o r   p a p e r _   ^   ^   ^ ^   ^   ^  
e s s i n g ,   a  r e c y c l i n g   s y s t e m   was  a d o p t e d   in  w h i c h   an  o v e r f l o w  
f rom  t h e   s t a b i l i z i n g   b o t h   was  u s e d   to   s o l v e   t he   r e p l e n i s h e r  
and  t he   r a t e   of  g e n e r a t i o n   of  y e l l o w   s t a i n s   was  o b t a i n e d   b y  
t h e   same  e x p e r i m e n t s   as  t h o s e   of  t h e   e x a m p l e - 1   w i t h   t h e   r e -  
s u i t s   shown  in  t h e   T a b l e   2 .  

E x p e r i m e n t - 5  

A  t a n k   was  u s e d   in  p l a c e   of  t h e   s t a b i l i z i n g   b a t h   in  t h e  
e x P e r i m e n t s - 2   and  -3  of  t he   e x a m p l e - 1   in  w h i c h   a  d i a l y z i n g  
d e v i c e   h a v i n g   a  c h a r g e - m o s a i c   m e m b r a n e   was  u s e d ,   in  t h i s  
e x p e r i m e n t ,   an  o v e r f l o w   of  t he   s t a b i l i z i n g   s o l u t i o n   was  f i l l e d  
i n t o   t h e   t a n k   and  a  d i a l y z i n g   p r o c e s s   was  p e r f o r m e d   t h r o u g h  
t h e   c h a r g e   m o s a i c   m e m b r a n e ,   in  t h i s   c a s e ,   t h e   s t a b i l i z i n g  
s o l u t i o n   a f t e r   p r o c e s s i n g   was  u s e d   to   s o l v e   t he   r e p l e n i s h e r  
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a c c o r d i n g   to   t h e   r e c y c l i n g   s y s t e m   and  t h e   r a t e   of  g e n e r a t i o n  

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

s u l t s   shown  in  t h e   T a b l e   2 .  

T a b l e   2 

E x p e r i m e n t -   4  E x p e r i m e n t - 5  
( R e f e r e n c e )   ( P r e s e n t   I n v . )  

O p t i c a l   d e n s i t y   ( b l u e   l i g h t )  
of  y e l l o w   s t a i n s   on  t h e   day  0 . 2 2   0 . 1 1  

of  p r o c e s s i n g  

O p t i c a l   d e n s i t y   ( b l u e   l i g h t )  
of  y e l l o w   s t a i n s   a f t e r   0 -55   0 . 2 8  

s t o r a g e  

As  w i l l   be  c l e a r   f rom  t h e   T a b l e   2,  in  t h e   c a s e   of  t h e  

e x p e r i m e n t - 4   ( R e f e r e n c e )   in  w h i c h   t h e   s t a b i l i z i n g   s o l u t i o n   w a s  

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

of  p r o c e s s i n g   and  a f t e r   s t o r a g e   of  t h e   c o l o r   p a p e r   we re   s o  

h i g h   t h a t   t he   s t a b i l i z i n g   s o l u t i o n   c o u l d   n o t   be  p u t   i n t o  

p r a c t i c a l   use   w h i l e   in  t h e   c a s e   of  t h e   e x p e r i m e n t - 5   ( P r e s e n t  

i n v e n t i o n )   in  w h i c h   t h e   s t a b i l i z i n g   s o l u t i o n   was  d i a l y z e d  

t h r o u g h   the   c h a r g e - m o s a i c   m e m b r a n e ,   t h e   r a t e s   of  g e n e r a t i o n   o f  

y e l l o w   s t a i n s   on  t h e   day  of  p r o c e s s i n g   and  a f t e r   s t o r a g e   o f  

t h e   c o l o r   p a p e r   we re   e x t r e m e l y   f a v o r a b l e   f o r   r e - u s e .  

E x a m p l e -   3 

The  same  p r o c e s s i n g   s o l u t i o n s ,   s t e p s   and  m e t h o d s   as  t h o s e  

of  t h e   e x a m p l e -   1  were   u s e d   b u t   two  t a n k s   were   p r o v i d e d   t o  

s u s t i t u t e   t h e   s t a b i l i z i n g   b a t h   and  t h e   s t a b i l i z i n g   s o l u t i o n s  
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Nos.   6  t h r o u g h   12  g i v e n   in  t h e   T a b l e   3  were   u s e d .  

F u r t h e r ,   t h e   d i a l y z i n g   t a n k   u s i n g   t h e   c h a r g e   m o s a i c   mem-  
b r a n e   shown  in  F i g .   1  was  d i r e c t l y   c o n n e c t e d   to  t h e   f i r s t   t a n k  
as  in  t h e   c a s e   of   t h e   e x p e r i m e n t - 2   of  t h e   e x a m p l e - 1   and  a n  

u n e x p o s e d   c o l o r   p a p e r   was  c o n t i n u o u s l y   p r o c e s s e d   u n t i l   t h e  
e n t i r e   a m o u n t   of  t h e   r e p l e n i s h e r   became   t h r e e   t i m e s   t h e   v o l u m e  
of  the   s t a b i l i z i n g   b a t h   t a n k s .   Then  an  e x p e r i m e n t   same  as  t h e  

e x p e r i m e n t - 1   of  t h e   e x a m p l e . -   1  was  c o n d u c t e d   to  o b t a i n   s a m p l e s  
and  t he   r a t e s   of  g e n e r a t i o n   of  y e l l o w   s t a i n s   on  t h e   s a m p l e s   o n  
t h e   day  of  p r o c e s s i n g   and  a f t e r   s t o r a g e   t h e r e o f   were   o b t a i n e d  
w i t h   t h e   r e s u l t s   shown  in  t h e   T a b l e   3 .  

The  r e p l e n i s h i n g   a m o u n t   of  t h e   s t a b i l i z i n g   s o l u t i o n   w a s  
100  m£  p e r   1  m2  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   and  to  o b t a i n  
a  r e f e r e n c e   e x a m p l e ,   t h e   same  e x p e r i m e n t   was  c o n d u c t e d   by  u s -  
i ng   the   No.  3  s t a b i l i z i n g   s o l u t i o n   p r e s c r i b e d   in  t he   T a b l e   3 
and  w i t h o u t   p e r f o r m i n g   a  d i a l y z i n g   p r o c e s s   w i t h   t he   c h a r g e -  
m o s a i c   m e m b r a n e ,   w i t h   t h e   r e s u l t s   shown  in  t h e   T a b l e   3 .  
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As  w i l l   be  c l e a r   f rom  t h e   T a b l e   3,  in  c a s e   the   s t a b i l i z -  

i n g   s o l u t i o n s   a c c o r d i n g   to   t h e   p r e s c r i p t i o n s   Nos.   6  t h r o u g h   12 

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

of   r e f l e c t a n c e   was  o b t a i n e d   by  a  w a v e l e n g t h   of  445  run  on  t h e  

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

s a m p l e   p r o c e s s e d   by  use   of  t he   s t a b i l i z i n g   s o l u t i o n   a c c o r d i n g  

to   t h e   p r e s c r i p t i o n   No.  13  and  t h e   r a t e   of  g e n e r a t i o n   o f  

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

i n v e n t i o n   was  low  s h o w i n g   t h a t   t h e   s t a b i l i z i n g   s o l u t i o n s   o f  

t h e   p r e s e n t   i n v e n t i o n   were   e x t r e m e l y   e f f e c t i v e .  

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

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

s o l u t i o n s   w h i c h   a r e   a d d e d   w i t h   t he   c h e l a t i n g   a g e n t s   Nos.  7 

t h r o u g h   12,  e s p e c i a l l y   Nos.   7,  8  and  9  a r e   u s e d   and  the   s o l u -  

t i o n   a d d e d   w i t h   t h e   c h e l a t i n g   a g e n t   No.  7  (1-  h y d r o x y -  

e t h y l i d e n e -   1,  1  - d i p h o s p h o n i c   a c i d )   i s   t h e   mos t   p r e f e r a b l e .  

F u r t h e r ,   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e   c h e l a t i n g   a g e n t s   N o s .  

1  1  and  1  2  c o n t a i n i n g   ammonia   w a t e r   a r e   p r e f e r a b l e   w i t h   t h e  

l a t t e r   (No.  12)  c o n t a i n i n g   b o t h   ammonia   w a t e r   and  1-  h y d r o x y -  

e t h y l i d e n e -   1,  1 - p h o s p h o n i c   a c i d   b e i n g   p a r t i c u l a r l y   p r e f e r -  

a b l e .  

E x a m p l e -   4 

Of  t h e   t h r e e   t a n k s   in  t h e   s t a b i l i z i n g   b a t h   t a n k   in  F i g .  

1/  o n l y   t he   f i r s t   t a n k   was  u sed   by  r e m o v i n g   t h e   r e m a i n i n g   t w o .  

In  t h i s   c a s e ,   t h e   p r o c e s s i n g   t i m e   w i t h   t h e   s t a b i l i z i n g   b a t h  
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t a n k   was  n o t   c h a n g e d .   When  t h e   s t a b i l i z i n g   s o l u t i o n   in  t h e  

f i r s t   t a n k   was  p r o c e s s e d   by  a  d i a l y z i n g   t a n k   h a v i n g   a  c h a r g e -  

m o s a i c   m e m b r a n e ,   t h e   same  r e s u l t s   as  t h o s e   of   t h e   e x a m p l e s   2 

and  3  w e r e   o b t a i n e d .   H o w e v e r ,   when  t h e   d i a l y z i n g   t a n k   w i t h  

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

t a n k ,   i t   was  f o u n d   t h a t   t h e   r a t e   of  g e n e r a t i o n   of  y e l l o w  

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

o b s e r v e d   a f t e r   t h e   s a m p l e   was  s t o r e d .  

E x a m p l e -   5 

When  t h e   d i a l y z i n g   t a n k   in  F i g .   2  was  u s e d   in   p l a c e   o f  

t h e   d i a l y z i n g   t a n k   (6)  w i t h   a  c h a r g e   m o s a i c   m e m b r a n e   shown  i n  

F i g .   1,  i t   was  p o s s i b l e   to   o b t a i n   t he   same  r e s u l t s   as  t h o s e   o f  

t h e   e x a m p l e s   2,  3  and  4  d e s p i t e   t h a t   t he   a r e a   of  i n s t a l l a t i o n  

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

c o n v e n t i o n a l   a r e a .  

E x m a p l e - 6  

The  d i a l y z i n g   t a n k   i n F i g . 2 ( b )   was  u s e d .   As  a  r e s u l t ,   i t  

was  f o u n d   t h a t   even   when  t h e   d i a l y z i n g   t i m e   was  s i x   h o u r s ,   t h e  

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

as  a  c a s e   when  t h e   d i a l y z i n g   t i m e   was  t w e n t y   h o u r s   w i t h   t h e  

use   of  t h e   d i a l y z i n g   t a n k   in  F i g .   1.  T h i s   p h e n o m e n o n   i s   l i k e -  

ly  due  to   t h e   f a c t   t h a t   t h e   d i a l y z i n g   s p e e d   was  i n c r e a s e d   a s  

c o m p a r e d   to   t h a t   in  t h e   c a s e   of  t h e   d i a l y z i n g   t a n k   in  F i g .   1 .  

E x a m p l e - 7  

The  f o l l o w i n g   f i r s t   s t a b i l i z i n g   s o l u t i o n   f o r   a  n e g a t i v e  
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was  p r o c e s s e d   by  use   of  t h e   d i a l l i n g   t a n k   of  t h e   p r e s e n t   i n -  
v e n t i o n   and  i t   was  f o u n d   t h a t   no  y e l l o w   s t a i n   g e n e r a t e d   on  t h e  
n e g a t i v e   and  t h e   r e p l e n i s h i n g   a m o u n t   of   t h e   s t a b i l i z i n g   s o l u -  
t i o n   c o u l d   be  r e d u c e d   to  a  c o n s i d e r a b l e   d e g r e e .  
( F i r s t   s t a b i l i z i n g   s o l u t i o n )  

C o n s i s t i n g   of  U  of  a  m i x t u r e   o f :  

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 e -   3-  on  0 .03   g  
2-  m e t h y l -   4-  i s o t h i a z o l i n e -   3-  on  n  m  v  .  U  j  g  
w a t e r   to   m a k e  

1  £  
and  a d j u s t e d   to   PH  7.0  w i t h   NH.OH  and  CH3COOH. 
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WHAT  IS  CLAIMED  I S :  

1  .  A  m e t h o d   f o r   p r o c e s s i n g   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  

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

t r e a t 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  

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

t r e a t i n g   s a i d   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   l i g h t -  

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

z i n g   s o l u t i o n ,   a n d  

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

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

c h a r g e - m o s a i c   m e m b r a n e .  

2.  The  m e t h o d   of  C l a i m   1  w h e r e i n   s a i d   s t a b i l i z i n g   s o l u t i o n  

c o n t a i n s   a  c h e l a t i n g   a g e n t   whose   c h e l a t i n g   s t a b i l i t y   c o n s t a n t  

w i t h   r e s p e c t   to  f e r r i c   i o n   i s   n o t   l e s s   t h a n   6 .  
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