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(§)  Method  for  evaporation  treatment  of  photographic  processing  waste  solution  and  device  therefor. 

(§5  Disclosed  is  a  method  for  treating  a  photographic  process- 
ing  waste  solution  which  comprises  evaporating  a  photograph- 
ic  processing  waste  solution  by  heating  and  cooling  a  vapor 
generated  by  the  heating  by  use  of  a  cooling  device  to  obtain 
a  distilled  solution,  and  a  treatment  device  therefor  which  com- 
prises  a  treatment  tank  for  performing  heating  treatment  of  the 
photographic  processing  waste  solution,  a  device  for  discharg- 
ing  the  heated  and  concentrated  solution  of  the  photographic 
processing  waste  solution  from  the  treatment  tank,  a  receiving 
tank  for  the  discharged  solution,  a  device  for  performing  cool- 
ing  treatment  of  vapor  generated  by  the  heating  treatment,  a 
recovering  tank  for  recovering  a  distilled  solution  generated  by 
the  cooling  treatment,  and  a  control  device  for  controlling  heat- 
ing  treatment  according  to  the  progesss  of  treatment  of  the 
waste  solution. 
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M e t h o d   f o r   e v a p o r a t i o n   t r e a t m e n t   of  p h o t o g r a p h i c  

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

BACKGROUND  OF  THE  INVENTION, 

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

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

10  s o l u t i o n   or  w a s t e   s o l u t i o n )   and  a  d e v i c e   t h e r e f o r ,  
p a r t i c u l a r l y ,   to   a  m e t h o d   f o r   e v a p o r a t i o n   t r e a t m e n t   of  a  
p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   and  a  d e v i c e  
t h e r e f o r   w h i c h   i s   s u i t a b l e   f o r   t r e a t m e n t   by  a r r a n g e m e n t  
w i t h i n   an  a u t o m a t i c   p r o c e s s i n g   m a c h i n e   or  in  t he   v i c i n i t y  

15  of  an  a u t o m a t i c   p r o c e s s i n g   m a c h i n e .  

G e n e r a l l y   s p e a k i n g ,   p h o t o g r a p h i c   p r o c e s s i n g   of  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   p h o t o g r a p h i c   m a t e r i a l   h a s  
been   p e r f o r m e d   by  a  c o m b i n a t i o n   of  t h e   s t e p s   e a c h   „ 
e m p l o y i n g   a  p r o c e s s i n g   s o l u t i o n   h a v i n g   one  or  two  or  m o r e  

20  f u n c t i o n s   of  d e v e l o p i n g ,   f i x i n g ,   w a t e r   w a s h i n g ,   e t c . ,   i n  
the   c a s e   of  a  m o n o c h r o m a t i c   l i g h t - s e n s i t i v e   m a t e r i a l   o r  
c o l o r   d e v e l o p i n g ,   b l e a c h - f i x i n g   (or   b l e a c h i n g   a n d  

f i x i n g ) ,   w a t e r   w a s h i n g ,   a  s t a b i l i z i n g ,   e t c . ,   in  t he   c a s e  
of  a  c o l o r   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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And,   in  p h o t o g r a p h i c   p r o c e s s i n g   w h i c h   p r o c e s s e s   a  
l a r g e   a m o u n t   of  l i g h t - s e n s i t i v e   m a t e r i a l s ,   t h e r e   has   b e e n  
e m p l o y e d   a  means   to  m a i n t a i n   t h e   p e r f o r m a n c e   of  a  
p r o c e s s i n g   s o l u t i o n   c o n s t a n t   by  s u p p l e m e n t i n g   t h e  

5  c o m p o n e n t s   c o n s u m e d   by  p r o c e s s i n g   on  one  h a n d ,   w h i l e  
r e m o v i n g   t h e   c o m p o n e n t s   w h i c h   a r e   t h i c k e n e d   by  d i s s o l v i n g  
o u t   i n t o   t h e   p r o c e s s i n g   s o l u t i o n   or   e v a p o r a t i o n   b y  
p r o c e s s i n g   ( s u c h   as  b r o m i d e   i o n s   in  a  d e v e l o p i n g  
s o l u t i o n ,   s i l v e r   c o m p l e x e s   in  a  f i x i n g   s o l u t i o n )   on  t h e  

10  o t h e r ,   t h e r e b y   m a i n t a i n i n g   c o n s t a n t l y   t he   p r o c e s s i n g  
s o l u t i o n   c o m p o n e n t s .   For  t h e   a b o v e   r e p l e n i s h m e n t ,   a  
r e p l e n i s h e r   i s   s u p p l e m e n t e d   to  t h e   p r o c e s s i n g   s o l u t i o n ,  
and  a  p a r t   of  t he   p r o c e s s i n g   s o l u t i o n   i s   d i s c a r d e d   f o r  
r e m o v a l   of  t he   t h i c k e n e d   c o m p o n e n t s   in  t h e   a b o v e  

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

w a s h i n g   w a t e r   wh ich   is   t he   r e p l e n i s h e r   f o r   w a t e r   w a s h i n g ,  
i s   c h a n g i n g   to  a  s y s t e m   in  w h i c h   t h e   s u p p l e m e n t e d   a m o u n t  
is   r e d u c e d   to   a  g r e a t   e x t e n t   f o r   t he   r e a s o n   in  p o l l u t i o n  

20  or  in  e c o n o m y ,   bu t   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   w a s t e  
s o l u t i o n   i s   l e d   f rom  t h e   p r o c e s s i n g   t a n k   of  an  a u t o m a t i c  
p r o c e s s i n g   m a c h i n e   t h r o u g h   a  w a s t e   s o l u t i o n   p i p e   a n d  
d i l u t e d   w i t h   w a s t e   s o l u t i o n   of  w a s h i n g   w a t e r   or   c o o l i n g  
w a t e r   of  t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e ,   e t c . ,   b e f o r e  

25  d i s c a r d e d   i n t o   s e w a g e ,   e t c .  

H o w e v e r ,   on  a c c o u n t   of  t i g h t e n e d   p o l l u t a t i v e  
r e g u l a t i o n   in  r e c e n t   y e a r s ,   a l t h o u g h   w a s h i n g   w a t e r   o r  
c o o l i n g   w a t e r   can  be  d i s c a r d e d   i n t o   s e w a g e   or  r i v e r s ,   i t  
has   become  s u b s t a n t i a l l y   i m p o s s i b l e   to   d i s c a r d   o t h e r  

30  p h o t o g r a p h i c   p r o c e s s i n g   s o l u t i o n s   o t h e r   t h a n   t h e s e   [ f o r  
e x a m p l e ,   d e v e l o p i n g   s o l u t i o n ,   f i x i n g   s o l u t i o n ,   c o l o r  
d e v e l o p i n g   s o l u t i o n ,   b l e a c h - f i x i n g   s o l u t i o n   (or   b l e a c h i n g  
s o l u t i o n ,   f i x i n g   s o l u t i o n ) ,   s t a b i l i z i n g   s o l u t i o n ,   e t c . ] .  
For  t h i s   r e a s o n ,   t h e   r e s p e c t i v e   p h o t o g r a p h i c   p r o c e s s i n g  

35  d e a l e r s   a r e   a s k i n g   p r o f e s s i o n a l   w a s t e   s o l u t i o n   d i s p o s a l  
d e a l e r s   f o r   r e c o v e r y   of  t h e   w a s t e   s o l u t i o n s   w i t h   p a y m e n t  
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of  r e c o v e r y   f e e s   or  p r o v i d i n g   i n s t a l l a t i o n s   f o r  
p r e v e n t i o n   of  e n v i r o n m e n t a l   p o l l u t i o n .   H o w e v e r ,  
c o m i s s i o n   to  w a s t e   s o l u t i o n   d i s p o s a l   d e a l e r s   r e q u i r e s   a  
c o n s i d e r a b l e   s p a c e   f o r   s t o r a g e   of  w a s t e   s o l u t i o n s   and  i s  

5  v e r y   e x p e n s i v e   in  c o s t ,   and  f u r t h e r   t h e   i n s t a l l a t i o n s   f o r  
p r e v e n t i o n   of  e n v i r o n m e n t a l   p o l l u t i o n   have   t h e   d r a w b a c k s  
t h a t   i n i t i a l   c o s t   i s   e x t r e m e l y   g r e a t ,   and  t h a t   a  
c o n s i d e r a b l y   v a s t   s p a c e   i s   r e q u i r e d   f o r   i n s t a l l a t i o n .  
More  s p e c i f i c a l l y ,   as  t h e   p o l l u t i o n   t r e a t m e n t   m e t h o d  

10  w h i c h   can  r e d u c e   t h e   p o l l u t i o n   l o a d   of  a  p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n ,   t h e r e   have   been   known  t h e  
a c t i v e   s l u d g e   m e t h o d   ( e . g .   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 s  
Nos .   1 2 9 4 3 / 1 9 7 6   and  7 9 5 2 / 1 9 7 6 ,   e t c . ) ,   t h e   e v a p o r a t i o n  
m e t h o d   ( J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   N o s .  

15  8 9 4 3 7 / 1 9 7 4   and  3 3 9 9 6 / 1 9 8 1 ,   e t c . ) ,   t he   e l e c t r o l y t i c  
o x i d a t i o n   m e t h o d   ( J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s  
Nos .   8 4 4 6 2 / 1 9 7 3 ,   1 1 9 4 5 8 / 1 9 7 4 ,   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 s   No.  4 3 4 7 8 / 1 9 7 8 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t  
P u b l i c a t i o n   No.  1 1 9 4 5 7 / 1 9 7 4 ,   e t c . ) ,   t h e   ion   e x c h a n g e  

20  m e t h o d   ( 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 7 7 0 4 / 1 9 7 6 ,  
J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  3 8 3 / 1 9 7 8 ,  
J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  4 3 2 7 1 / 1 9 7 8 ,   e t c . ) ,   t h e  

r e v e r s e   o s m o s i s   m e t h o d   ( J a p a n e s e   U n e x a m i n e d   P a t e n t  
P u b l i c a t i o n   No.  2 2 4 6 3 / 1 9 7 5 ,   e t c . ) ,   t h e   c h e m i c a l   t r e a t m e n t  

25  m e t h o d   ( J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o .  
6 4 2 5 7 / 1 9 7 4 ,   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 7 3 9 6 / 1 9 8 2 ,  
J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   Nos .   1 2 1 5 2 / 1 9 7 8 ,  
5 8 8 3 3 / 1 9 7 4 ,   6 3 7 6 3 / 1 9 7 8 ,   J a p a n e s e   P a t e n t   P u b l i c a t i o n   N o .  
3 7 3 9 5 / 1 9 8 2 ,   e t c . ) ,   e t c . ,   w h i c h   have   no t   y e t   p r o v e d   to  b e  

30  s a t i s f a c t o r y .  

On  t h e   o t h e r   h a n d ,   f o r   t h e   r e a s o n s   such   a s  
r e s t r i c t i o n   in  w a t e r   r e s o u r c e s ,   e l e v a t i o n   in  w a t e r  

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

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

p r o c e s s i n g   by  means   of  an  a u t o m a t i c   p r o c e s s i n g   m a c h i n e  
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r e q u i r i n g   no  p i p i n g   f o r   f e e d i n g   and  d i s c h a r g i n g   of  w a t e r  
w a s h i n g   o u t s i d e   of  t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   b y  

use   of  s t a b i l i z i n g   p r o c e s s i n g   s u b s t i t u t i n g   f o r   w a t e r  
w a s h i n g   ( t h e   s o - c a l l e d   no  w a t e r   w a s h i n g   a u t o m a t i c  

5  p r o c e s s i n g   m a c h i n e )   i s   p r e v a i l i n g   in  r e c e n t   y e a r s .  
A c c o r d i n g   to  such   a  p r o c e s s i n g ,   i t   has   been   d e s i r e d   t o  
o m i t   a l s o   t h e   c o o l i n g   w a t e r   f o r   t e m p e r a t u r e   c o n t r o l   o f  
t he   p r o c e s s i n g   s o l u t i o n .   Such  p h o t o g r a p h i c   p r o c e s s i n g  
u s i n g   s u b s t a n t i a l l y   no  w a s h i n g   w a t e r   or   c o o l i n g   w a t e r   h a s  

1°  f e a t u r e s   t h a t   i t s   p o l l u t i o n   l o a d   i s   e x t r e m e l y   g r e a t e r   a s  
c o m p a r e d   w i t h   t h e   c a s e   when  w a t e r   w a s h i n g   p r o c e s s i n g   i s  

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

15  s o l u t i o n   a m o u n t   i s   s m a l l .   T h u s ,   due  to   t he   s m a l l   w a s t e  
s o l u t i o n   a m o u n t ,   t h e   p i p i n g   o u t s i d e   of  t h e   m a c h i n e   f o r  

f e e d i n g   t h e   w a s t e   s o l u t i o n   can  be  o m i t t e d ,   w h e r e b y   a n  
e x t r e m e l y   g r e a t   a d v a n t a g e   can  be  e x h i b i t e d   t h a t  

c o m p a c t i o n   and  s i m p l i f i c a t i o n   of  t h e   m a c h i n e   to   t h e  
20  e x t e n t   a v a i l a b l e   as  an  o f f i c e   m a c h i n e   can   b e  

a c c o m p l i s h e d ,   w i t h   c a n c e l l a t i o n   of  a l l   t h e   d r a w b a c k s  
wh ich   h a v e   been   c o n s i d e r e d   t h e   d r a w b a c k s   of  t h e   a u t o m a t i c  

p r o c e s s i n g   m a c h i n e   of  t he   p r i o r   a r t ,   s u c h   t h a t   t h e  
m a c h i n e   can  be  moved  w i t h   d i f f i c u l t y   a f t e r   p r o v i s i o n   o f  

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

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

H o w e v e r ,   on  t h e   o t h e r   h a n d ,   i t s   w a s t e   s o l u t i o n   h a s  
30  an  e x t r e m e l y   h i g h   p o l l u t i o n   l o a d ,   and  t h e r e f o r e   i t   c a n n o t  

be  d i s c a r d e d   a t   a l l   no t   o n l y   i n t o   r i v e r s   bu t   a l s o   i n t o  

sewage   in  v i ew   of  t he   p o l l u t a t i v e   r e g u l a t i o n .   F u r t h e r ,  
a l t h o u g h   t h e   a m o u n t   of  w a s t e   s o l u t i o n   f rom  s u c h   a  

p h o t o g r a p h i c   p r o c e s s i n g   ( p r o c e s s i n g   p e r f o r m i n g   w a s h i n g  
35  w i t h   l a r g e   a m o u n t   of  w a t e r )   may  be  s m a l l ,   even   by  a  

r e l a t i v e l y   s m a l l   s c a l e   p r o c e s s i n g ,   i t s   a m o u n t   can  b e  
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a b o u t   10  l i t e r s   p e r   day  in  p r o c e s s i n g   o f ,   f o r   e x a m p l e ,  
X - r a y   l i g h t - s e n s i t i v e   m a t e r i a l s ,   a b o u t   30  l i t e r s   p e r   d a y  
in  p r o c e s s i n g   of  l i g h t - s e n s i t i v e   m a t e r i a l s   f o r   p r i n t i n g  
p l a t e s ,   and  a b o u t   50  l i t e r s   p e r   day  in  p r o c e s s i n g   o f  

5  c o l o r   l i g h t - s e n s i t i v e   m a t e r i a l s .   T h u s ,   p r o c e s s i n g   of  t h e  
w a s t e   s o l u t i o n   i s   b e c o m i n g   an  i n c r e a s i n g l y   g r e a t   p r o b l e m  
in  r e c e n t   y e a r s .  

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

10  e v a p o r a t i n g   w a t e r   to  d r y n e s s   by  h e a t i n g   a  p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n   i s   d i s c l o s e d   in  J a p a n e s e  
U n e x a m i n e d   U t i l i t y   Model   P u b l i c a t i o n   No.  7 0 8 4 1 / 1 9 8 5 .  
Even  in  such   a  d e v i c e ,   s i n c e   a  v a p o r   g e n e r a t e d   b y  

s u b j e c t i n g   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   w a s t e   s o l u t i o n   t o  
15  e v a p o r a t i o n   c o n c e n t r a t i o n   or   d r y i n g   i s   d i s c h a r g e d   i n t o  

a t m o s p h e r e ,   i s   p o s e s   a  p r o b l e m   in  v i ew  of   p r e v e n t i o n   o f  
e n v i r o n m e n t a l   p o l l u t i o n   and  a  p r o b l e m   of  w o r s e n e d   w o r k i n g  
e n v i r o n m e n t   due  to  g e n e r a t i o n   of  o b j e c t i o n a b l e   o d o r .  

A l s o ,   as  an  e m b o d i m e n t ,   t he   d e v i c e   i s   p r o v i d e d   w i t h   a  
20  means   h a v i n g   an  a c t i v a t e d   c h a r c o a l   f o r   a d s o r b i n g   a n d  

r e m o v i n g   i n j u r i o u s   s u b s t a n c e s   in  v a p o r .   H o w e v e r ,   t h e  

a d s o r p t i o n   of  i n j u r i o u s   s u b s t a n c e s   i s   n o t   s i f f i c i e n t l y  
p e r f o r m e d   o n l y   by  use   of  t h e   a c t i v a t e d   c h a r c o a l ,   and  t h e  
a c t i v a t e d   c h a r c o a l   has   a  p r o b l e m   of   a b s o r p t i o n   of  v a p o r .  

25  T h e r e f o r e ,   an  e x c h a n g i n g   f r e q u e n c y   of  t h e   a c t i v a t e d  
c h a r c o a l   i s   l a r g e   and  t h e   c o s t   c o n c e r n i n g   them  i s   r a i s e d .  
M o r e o v e r ,   s i n c e   t h i s   d e v i c e   d i s c h a r g e s   h o t   v a p o r   i n t o  
a t m o s p h e r e ,   i t   r e q u i r e s   a  means   f o r   d i s c h a r g i n g   v a p o r   t o  
o u t s i d e   of  room  when  t h i s   d e v i c e   i s   e m p l o y e d   in  r o o m .  

30  A l s o ,   t h i s   d e v i c e   t r e a t s   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  
w a s t e   s o l u t i o n   to  d r y n e s s ,   and  t h e r e f o r e   had  t h e  
d r a w b a c k s   such   t h a t   a  p a r t   of  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  
w a s t e   s o l u t i o n   c o m p o n e n t s   was  c o n v e r t e d   to   a  t a r   w h i c h  

was  a t t a c h e d   on  a  h e a t i n g   s o u r c e   or  an  e v a p o r a t i o n   k e t t l e  
35  w a l l   to  c a u s e   l o w e r i n g   in  h e a t   e f f i c i e n c y ,   t h a t   due  t o  

t h e   p r e s e n c e   of  a  s u r f a c t a n t   a d d e d   i n t o   t h e   p h o t o g r a p h i c  
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p r o c e s s i n g   s o l u t i o n   or   d i s s o l v e d   ou t   and  a c c u m u l a t e d   f r o m  
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 ,   f o a m i n g   may  s o m e t i m e s   o c c u r  
to   c a u s e   b u m p i n g ,   t h a t   o b j e c t i o n a b l e   o d o r   i s   c o n s p i c u o u s  
and  e x c e s s i v e   d e c o m p o s i t i o n   may  s o m e t i m e s   o c c u r ,   and  t h a t  

5  b r e a k i n g   of  t he   e v a p o r a t i o n   k e t t l e   may  s o m e t i m e s   o c c u r ,  
e t c .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

10  F i g .   1  and  10  i s   a  s c h e m a t i c   i l l u s t r a t i o n   s h o w i n g  
an  e v a p o r a t i o n   t r e a t m e n t   d e v i c e   f o r   a  p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   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 ;  

F i g .   2  i s   a  f l o w   c h a r t   s h o w i n g   a n o t h e r   e x a m p l e   o f  
t h e   p r e s e n t   i n v e n t i o n ;  

15  F i g .   3  t h r o u g h   F i g .   9  a r e   e a c h   s c h e m a t i c  
i l l u s t r a t i o n   s h o w i n g   t he   c o o l i n g   t r e a t m e n t   means   of  t h e  
p r e s e n t   i n v e n t i o n .  

SUMMARY  OF  THE  INVENTION 
20 

The  p r i c i p a l   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   t o  
f u r t h e r   d e v e l o p   t h e   t h o u g h t   of  t he   e v a p o r a t i o n   t r e a t m e n t  
d e v i c e   f o r   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   a s  
d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   U t i l i t y   M o d e l  

25  P u b l i c a t i o n   No.  7 0 8 4 1 / 1 9 8 5   and  a t   t he   same  t i m e   c l a r i f y  
v a r i o u s   i m p r o v e m e n t s   f o r   p r a c t i c a l   a p p l i c a t i o n   of  t h e  

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

30  f o r   t r e a t m e n t   of  a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
in  a  p h o t o g r a p h i c   p r o c e s s i n g   i n s t a l l a t i o n   w h e r e   a  s i n g l e  
or   a  s m a l l   number   of  a u t o m a t i c   p r o c e s s i n g   m a c h i n e s   a r e  
a r r a n g e d .   F u r t h e r ,   a n o t h e r   o b j e c t   i s   to   p r o v i d e   a  
t r e a t m e n t   m e t h o d   and  an  e v a p o r a t i o n   and  c o o l i n g   t r e a t m e n t  

35  d e v i c e   of  a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   w h i c h  
is   f r e e   f rom  t h e   d r a w b a c k s   or  i n c o n v e n i e n c e s ,   e t c . ,   a s  
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m e n t i o n e d   a b o v e   and  can  p r o c e s s   e a s i l y   t h e   v a p o r  
g e n e r a t e d   by  t r e a t m e n t   of  a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

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

5  p r o c e s s i n g   w a s t e   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 e n t  
i n v e n t i o n   a c c o m p l i s h i n g   t he   a b o v e   o b j e c t s   i s   a  m e t h o d  
which   c o m p r i s e s   e v a p o r a t i n g   a  p h o t o g r a p h i c   p r o c e s s i n g  
w a s t e   s o l u t i o n   by  h e a t i n g   and  c o o l i n g   a  v a p o r   g e n e r a t e d  
by  the   h e a t i n g   by  use   of  a  c o o l i n g   means   to  o b t a i n   a  

10  d i s t i l l e d   s o l u t i o n .  

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

15  t r e a t m e n t .  

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

20  p r o c e s s i n g   w a s t e   s o l u t i o n   and  a  c o o l i n g   t r e a t m e n t   m e a n s  
f o r   c o o l i n g   v a p o r   g e n e r a t e d   by  s a i d   h e a t i n g   m e a n s ,   t h e  
d e v i c e   has   a  c o n s t i t u t i o n   in  w h i c h   s a i d   c o o l i n g   t r e a t m e n t  
means  r e c e i v e s   t h e   v a p o r   d i r e c t l y   or  i n d i r e c t l y   f rom  s a i d  

h e a t i n g   m e a n s .  

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

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

A  p r e f e r a b l e   e m b o d i m e n t   of  t he   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   c o m p r i s e s   (1)  p e r f o r m i n g   a t   l e a s t   o n e  
30  c o o l i n g   t r e a t m e n t   s e l e c t e d   f rom  (A)  to   (G)  shown  b e l o w ,  

t h a t   i s   (A)  t he   t r e a t m e n t   by  means   of  a  b a f f l e   or  a  
r a d i a t i n g   p l a t e ,   (B)  t h e   t r e a t m e n t   in  w h i c h   t h e   w a s t e  
w a t e r   b e f o r e   e v a p o r a t i o n   c o n c e n t r a t i o n   or   d r y i n g  
t r e a t m e n t   i s   u s e d   as  t he   c o o l i n g   h e a t   m e d i u m ,   (C)  t h e  

35  t r e a t m e n t   w h i c h   i s   c a r r i e d   o u t   in  a  t a n k   w h i c h   s t o c k s   t h e  

w a s t e   s o l u t i o n ,   (D)  t h e   a b o v e   t r e a t m e n t   (C)  in  w h i c h  
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t h e r e   a r e   a  p l u r a l   number   of  s t o c k   t a n k s ,   (E)  t h e  
t r e a t m e n t   in  w h i c h   t h e   w a s t e   s o l u t i o n   b e f o r e   e v a p o r a t i o n  
c o n c e n t r a t i o n   or   d r y i n g   t r e a t m e n t   i s   i n t r o d u c e d   i n t o   t h e  
c o o l i n g   t r e a t m e n t   s e c t i o n   to  be  u t i l i z e d   f o r   c o o l i n g ,   ( F )  

5  t he   t r e a t m e n t   in  w h i c h   a  f an   f o r   a i r   c o o l i n g   i s   u t i l i z e d ,  
(G)  t h e   t r e a t m e n t   w h i c h   i s   c a r r i e d   o u t   t h r o u g h   h e a t  
e x c h a n g e   w i t h   t h e   p r o c e s s i n g   t a n k ,   t h e   r e p l e n i s h e r   t a n k  
or  t h e   d i s s o l v i n g   w a t e r   t a n k   of  t h e   a u t o m a t i c   p r o c e s s i n g  
m a c h i n e ;   (2)  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   w a s t e   s o l u t i o n  

10  c o n t a i n i n g   a  w a s t e   s o l u t i o n   of  t h e   s t a b i l i z i n g   s o l u t i o n  
s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g ;   or   (3)  gas   a d s o r p t i o n  
t r e a t m e n t   b e i n g   p e r f o r m e d   b e f o r e   c o o l i n g   t r e a t m e n t .  

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

15  i n v e n t i o n   i s   (A)  w h e r e i n   t h e   s o l i d i f i c a t i o n   t r e a t m e n t   i s  
a  l i q u i d   a b s o r b i n g   t r e a t m e n t   o n t o   a  l i q u i d   a b s o r b a b l e  
r e s i n ,   (B)  w h e r e i n   t h e   s o l i d i f i c a t i o n   t r e a t m e n t   i s   t h e  
t r e a t m e n t   w i t h   a d d i t i o n   of  a  s o l i d i f y i n g   a g e n t   or  a  
d r y i n g   a g e n t ,   (C)  w h e r e i n   t h e   s o l i d i f i c a t i o n   t r e a t m e n t   i s  

20  c a r r i e d   o u t   by  use  of   a  pack   f o r   w a s t e   s o l u t i o n   h o u s i n g  
a t   l e a s t   one  of  t he   a b s o r b a b l e   r e s i n ,   t h e   s o l i d i f y i n g  
a g e n t   and  t h e   d r y i n g   a g e n t ,   t h e   c o n c e n t r a t e d   s o l u i t o n   o f  
t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   b e i n g  
s o l i d i f i e d   by  a b s o r p t i o n   i n t o   s a i d   pack   and  t h e   s o l i d  

25  b e i n g   h o u s e d   i n t o   s a i d   p a c k ,   or   (D)  w h e r e i n   t h e  
s o l i d i f i c a t i o n   t r e a t m e n t   i s   c a r r i e d   o u t   by  t h r o w i n g   a t  
l e a s t   one  of  t h e   l i q u i d   a b s o r b a b l e   r e s i n ,   t h e   s o l i d i f y i n g  
a g e n t   and  t h e   d r y i n g   a g e n t   i n t o   an  e v a p o r a t i o n  
c o n c e n t r a t i o n   k e t t l e .  

30  A l t e r n a t i v e l y ,   a c c o r d i n g   to  t h e   mos t   p r e f e r r e d  
e m b o d i m e n t   of  t he   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 ,   a  
p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   o v e r f l o w e d   f r o m  
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   t a n k   of  an  a u t o m a t i c  
p r o c e s s i n g   m a c h i n e   i s   s t o r e d   in  a  s t o c k   t a n k ,   a n d  

35  f o l l o w i n g   t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
i n f o r m a t i o n   o b t a i n e d   by  d e t e c t i n g   i t s   a m o u n t   a n d / o r   t h e  
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p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   a m o u n t   in  t h e  
t r e a t m e n t   m e a n s ,   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   w a s t e  

s o l u t i o n   i s   f ed   f rom  t h e   s t o c k   t a n k   to  t he   t r e a t m e n t  

m e a n s ,   w h e r e i n   i t   i s   e v a p o r a t e d   by  a  h e a t i n g   means   t o  
5  e v a p o r a t e   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   w a s t e   s o l u t i o n ,   a n d  

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

On  t h e   o t h e r   h a n d ,   t h e   t r e a t m e n t   d e v i c e   of  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   w a s t e   s o l u t i o n   a c c o r d i n g   to  t h e  
10  p r e s e n t   i n v e n t i o n   a c c o m p l i s h i n g   t h e   a b o v e   o b j e c t s  

c o m p r i s e s   a  t r e a t m e n t   t a n k   f o r   p e r f o r m i n g   h e a t i n g  
t r e a t m e n t   of  a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n ,   a  
means   f o r   d i s c h a r g i n g   f rom  s a i d   t r e a t m e n t   t a n k   t h e   h e a t e d  
and  c o n c e n t r a t e d   s o l u t i o n   of  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  

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

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

g e n e r a t e d   by  s a i d   c o o l i n g   t r e a t m e n t ,   and  a  c o n t r o l   m e a n s  
20  f o r   c o n t r o l l i n g   h e a t i n g   t r e a t m e n t   a c c o r d i n g   to   t h e  

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

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

25  means   i s   a  w a s t e   s o l u t i o n   p a c k   h o u s i n g   a t   l e a s t   one  of  a  
l i q u i d   a b s o r b a b l e   r e s i n ,   a  s o l i d i f y i n g   a g e n t   and  a  d r y i n g  

a g e n t   f o r   one  t r e a t m e n t ,   h a v i n g   a  c o n s t i t u t i o n   such   t h a t  
s a i d   w a s t e   s o l u t i o n   pack   i s   t h r o w n   i n t o   t h e   c o n c e n t r a t e  
of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   or   t h a t   t h e  

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

A l t e r n a t i v e l y ,   a c c o r d i n g   to   t h e   mos t   p r e f e r r e d  
e m b o d i m e n t   of  t h e   e v a p o r a t i o n   t r e a t m e n t   d e v i c e   of  t h e  

p r e s e n t   i n v e n t i o n ,   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   w a s t e  
35  s o l u t i o n   i s   s t o r e d   in  a  s t o c k   t a n k ,   and  f o l l o w i n g   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   w a s t e   s o l u t i o n   i n f o r m a t i o n  
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o b t a i n e d   by  d e t e c t i n g   i t s   a m o u n t   a n d / o r   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   w a s t e   s o l u t i o n   a m o u n t   in  t he   t r e a t m e n t   m e a n s ,  
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   w a s t e   s o l u t i o n   i s   f ed   f r o m  
the   s t o c k   t a n k   i n t o   ( e v a p o r a t i n g   c o n c e n t r a t i o n )   t r e a t i n g  

5  m e a n s ,   w h e r e i n   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   w a s t e   s o l u t i o n  
i s   c o n c e n t r a t e d   by  e v a p o r a t i o n   w i t h   a  h e a t i n g   m e a n s ,   a n d  
t he   c o n c e n t r a t e   i s   s o l i d i f i e d   w i t h i n   s a i d   t r e a t m e n t   m e a n s  
or   by  f l o w i n g   o u t   of  s a i d   m e a n s ,   s i m u l t a n e o u s l y   w i t h  
c o o l i n g   of  t h e   v a p o r   to  d i s t i l l e d   s o l u t i o n   to  b e  

10  r e u t i l i z e d   in  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   s t e p s .  
In  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s   p r e f e r r e d   t o  

r e c o v e r   s i l v e r   a c c o r d i n g   to  a  means   such   as  t h e  
e l e c t r o l y t i c   m e t h o d ,   t h e   p r e c i p i t a t i o n   m e t h o d ,   t h e   m e t a l  
s u b s t i t u t i o n   m e t h o d ,   t h e   r e d u c t i o n   m e t h o d ,   e t c . ,   b e f o r e  

15  h e a t i n g   t r e a t m e n t .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

H e r e i n a f t e r ,   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  
20  d e s c r i b e d   in  d e t a i l .  

F i r s t ,   t h e   c o o l i n g   t r e a t m e n t   means   60  in  t h e  

p r e s e n t   i n v e n t i o n   shown  in  F i g .   1  i s   d e s c r i b e d .  

For  c o o l i n g   of  t h e   v a p o r   g e n e r a t e d   by  e v a p o r a t i o n  
of   a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n ,   a l l   k i n d s   o f  

25  h e a t   e x c h a n g e   means   can  be  e m p l o y e d ,   i n c l u d i n g   any  of  t h e  
c o n s t i t u t i o n s   shown  b e l o w :  

(1)  t h e   s h e l l   and  t u b e   t y p e   ( m u l t i   - t u b u l a r   t y p e ,  
m u f f l e d   t u b e   t y p e ) ;  

(2)  t h e   d o u b l e   t u b u l a r   t y p e ;  
30  (3)  t h e   c o i l   t y p e ;  

(4)  t h e   h e l i c a l   t y p e ;  
(5)  t h e   p l a t e   t y p e ;  

(6)  t h e   f i n   t u b e   t y p e ;  
(7)  t he   t r o m b o n e   t y p e ;   a n d  

35  (8)  t h e   a i r   c o o l i n g   t y p e .  
The  h e a t   e x c h a n g e   t y p e   r e b o i l e r   t e c h n i q u e   can  b e  
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a l s o   u s e d ,   f o r   e x a m p l e :  
(1)  t h e   v e r t i c a l   t h e r m o s   i p h o n   t y p e ;  
(2)  t h e   h o r i z o n t a l   t h e r m o s   i p h o n   t y p e ;  
(3)  t h e   o v e r f l o w   t u b u l a r   t y p e   ( t h e   k e t t l e   t y p e ) ;  

5  (4)  t h e   f o r c e d   c i r c u l a t i o n   t y p e ;  
(5)  t h e   i n s e r t i o n   t y p e ,   e t c .  

F u r t h e r ,   t he   c o n d e n s e r   t y p e   h e a t   e x c h a n g e  
t e c h n i q u e   may  be  e m p l o y e d ,   and  any  of  t he   f o l l o w i n g  
s y s t e m s   may  be  e m p l o y e d :  

10  (1)  t h e   d i r e c t   c o n d e n s e r   s y s t e m ;  
(2)  t h e   t o w e r   b u i l t - i n   s y s t e m ;  
(3)  t h e   t o w e r   top   s e t t i n g   s y s t e m ;  
(4)  t h e   s e p a r a t i o n   s y s t e m ,   e t c .  

I t   i s   a l s o   p o s s i b l e   to  use   a  c o o l e r ,   and  a n y  
15  d e s i r e d   t y p e   of  c o o l e r   may  be  u s e d .  

I t   i s   a l s o   a d v a n t a g e o u s   to  e m p l o y   an  a i r   c o o l i n g  
s y s t e m   h e a t   e x c h a n g e r   and  e i t h e r   one  o f  
(1)  t h e   f o r c e d   d r a f t i n g   s y s t e m   a n d  
(2)  t h e   b l o w i n g   d r a f i n g   s y s t e m   may  be  e m p l o y e d .  

20  In  t h e   f o l l o w i n g ,   p r e f e r a b l e   e x a m p l e s   of  t h e  
c o o l i n g   t r e a t m e n t   means   60  a r e   d e s c r i b e d .  
(1)  As  shown  in  F i g .   3,  a  c o n s t i t u t i o n   w h e r e i n   t h e  
v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   p  i s   p a s s e d  

25  t h r o u g h   a  r a d i a t i o n   p l a t e   d e v i c e   62  h a v i n g   a  l a r g e   n u m b e r  
of  f i n s   61  f o r   a i r   c o o l i n g .  
(2)  As  shown  in  F i g .   4,  a  c o n s t i t u t i o n   w h e r e i n   t h e  
v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   P  i s   p a s s e d  

30  t h r o u g h   t h e   c o o l i n g   s e c t i o n   66  s u c h   as  a  c o i l   63,  e t c . ,  
w h e r e   h e a t   e x c h a n g e   i s   e f f e c t e d   w i t h   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   w a s t e   s o l u t i o n   P  in  t h e   s t o c k   t a n k   3 0 .  
(3)  As  shown  in  F i g .   5,  a  c o n s t i t u t i o n   w h e r e i n   t h e  
v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  t h e  

35  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   P  i s   p a s s e d  
t h r o u g h   t h e   c o o l i n g   s e c t i o n   66  s u c h   as  a  m u l t i - s t a g e   c o i l  
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64,  e t c . ,   w h e r e   h e a t   e x c h a n g e   i s   e f f e c t e d   w i t h  
p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   P  in  a  p l u r a l  
number   of   s t o c k   t a n k s   30  and  3 1 .  
(4)  As  shown  in  F i g .   6,  a  c o n s t i t u t i o n   w h e r e i n   t h e  

5  v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of   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   w a s t e   s o l u t i o n   p  i s   p a s s e d  
t h r o u g h   t h e   c o o l i n g   s e c t i o n   66  such   as  a  c o i l   63  (o r   6 4 )  
w h i c h   s p r a y s   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   w a s t e   s o l u t i o n   p  
f rom  a  s p r a y i n g   member  6 5 .  

10  (5)  As  shown  in  F i g .   7,  a  c o n s t i t u t i o n   w h e r e i n   t h e  

v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   P  i s   p a s s e d  
t h r o u g h   t h e   c o o l i n g   s e c t i o n   66  such   as  a  c o i l   63  (o r   6 4 ) ,  
e t c . ,   a g a i n s t   w h i c h   wind   i s   b lown  by  means   of  an  a i r  

15  d e l i v e r i n g   means   67  such   as  a  f a n ,   e t c .  
(6)  As  shown  in  F i g .   8,  a  c o n s t i t u t i o n   w h e r e i n   t h e  

v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   P  i s   p a s s e d  

t h r o u g h   t he   c o o l i n g   s e c t i o n   66  such   as  a  c o i l   63,  e t c . ,  
20  w h e r e   h e a t   e x c h a n g e   i s   e f f e c t e d   w i t h   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   s o l u t i o n   u s e d   in  a t   l e a s t   one  t a n k   of  t h e  
c o l o r   d e v e l o p i n g   t a n k   SD,  t h e   b l e a c h - f i x i n g   t a n k   BF,  t h e  
s t a b i l i z i n g   t a n k   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   Sb  or  a t  
l e a s t   one  s o l u t i o n   in  t h e   r e p l e n i s h e r   t a n k   S .  

25  (7)  as   shown  in  F i g .   9,  a  c o n s t i t u t i o n   w h e r e i n   t h e  

v a p o r   Q  g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   P  i s   p a s s e d  
t h r o u g h   a  h e a t   e x c h a n g e r   69  h a v i n g   h e a t   e x c h a n g e  

p a r t i c l e s   68  c o m p r i s i n g   a  l a r g e   number   of  g l a s s   b e a d s ,  
30  e t c . ,   b u i l t   t h e r e i n .  

(8)  O t h e r w i s e ,   as  to   t he   c o o l i n g   means   by  use   of  a  
b a f f l e ,   f o r   e x a m p l e ,   a  c o n s t i t u t i o n   w h e r e i n   t h e   v a p o r   Q 
g e n e r a t e d   by  e v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   P  i s   p a s s e d   b e t w e e n   t h e   b a f f l e s  

35  as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n  
No.  1 2 5 6 0 0 / 1 9 7 8 .  
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In  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s   p r e f e r a b l e   to  u s e  
one  of  a  c o m b i n a t i o n   of  two  or   more  of  t he   h e a t   e x c h a n g e  
c o o l i n g   t r e a t m e n t   means   of  t h e s e   (1)  to   (8)  and   o t h e r s .  

When  t he   gas   a d s o r p t i o n   t r e a t m e n t   to   be  u s e d   i n  
5  t h e   p r e s e n t   i n v e n t i o n   i s   d e s u l f u r i z a t i o n   t r e a t m e n t ,   s a i d  

d e s u l f u r i z a t i o n   t r e a t m e n t   may  be  e i t h e r   d ry   s y s t e m  
d e s u l f u r i z a t i o n   or  wet  s y s t e m   d e s u l f u r i z a t i o n .   As  t h e  
f o r m e r   d ry   s y s t e m   d e s u l f u r i z a t i o n ,   t h e r e   can  be  u s e d  
v a r i o u s   d e s u l f u r i z a t i o n   m e t h o d s   s u c h   as  t h e   i r o n   o x i d e  

10  m e t h o d   or  t h e   s o d a - i r o n   m e t h o d   and  c o n t a c t   a d s o r p t i o n   b y  
use   of  a c t i v a t e d   c h a r c o a l ,   s i l i c a   g e l ,   m o l e c u l a r   s i e v e ,  
e t c . ,   or  t h e   o x i d a t i o n   d e s u l f u r i z a t i o n   m e t h o d ,   e t c .   On 
t he   o t h e r   h a n d ,   as  t he   wet   s y s t e m   d e s u l f u r i z a t i o n   m e t h o d  
of  t h e   l a t t e r   c a s e ,   e i t h e r   n o n - r e g e n e r a t i o n   m e t h o d   o r  

15  r e g e n e r a t i o n   m e t h o d   may  be  e m p l o y e d .   For   e x a m p l e ,   t h e r e  
may  be  e m p l o y e d   any  of  t h e   m e t h o d   in  w h i c h   s u l f u r   i s  
a b s o r b e d   i n t o   an  a l k a l i n e   s o l u t i o n ,   t h e   m e t h o d   in  w h i c h  
r e d u c i n g   p r o p e r t y   of  h y d r o g e n   s u l f i d e   i s   u t i l i z e d   or  t h e  
m e h t o d   in  w h i c h   a  c o m p o u n d   of  h y d r o g e n   s u l f i d e   i s   f o r m e d ,  

20  e t c . ,   a n d ,   as  to  t he   o p e r a t i o n a l   m e t h o d ,   e i t h e r   one  o f  
t h e   m e t h o d s   such   as  t h e   s e a b o a r d   m e t h o d ,   t h e   c y c l o x  
m e t h o d ,   t h e   vacuum  c a r b o n a t e   m e t h o d   and  t h e   g a r b o t t l e  
m e t h o d ,   e t c .  

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

d e s u l f u r i z a t i o n   t r e a t m e n t ,   bu t   t h e   z e o l i t e   a d s o r p t i o n  
t r e a t m e n t ,   t h e   a c t i v a t e d   c h a r c o a l   t r e a t m e n t ,   e t c . ,   may  b e  
a l s o   p r a c t i c e d   f o r   t he   p u r p o s e   of  r e m o v i n g   ammonia   gas   o r  
s u l f u r   g a s .  

30  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 e f e r a b l e  
e m b o d i m e n t   of  t he   gas   a d s o r p t i o n   t r e a t m e n t   f u r t h e r  
c o m p r i s e s   a  means   f o r   r e u t i l i z i n g   d i s t i l l e d   s o l u t i o n   R 
i n c l u d i n g   a  gas   a d s o r p t i o n   means   50  such   as  a  f i l e r ,   a n  
a d s o r b e n t   and  a  c o o l i n g   means   f o r   v a p o r   6 0 .  

35  In  t h e   d r a w i n g s ,   t he   gas   a d s o r p t i o n   means   50  
s e p a r a t e s   and  r e c o v e r s   i n j u r i o u s   gas   s u c h   as  h y d r o g e n  
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s u l f i d e ,   o x y g e n   s u l f i d e   or   ammonia   gas   (H2O,  SO2,  NH3,  
e t c . )   c o n t a i n e d   in  t h e   v a p o r   of  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   w a s t e   s o l u t i o n   by  use   of  v a r i o u s  
d e s u l f u r i z a t i o n   and  a d s o r p t i o n   t e c h n i q u e s   u t i l i z i n g ,   f o r  

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

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 he   p r e s e n t  
i n v e n t i o n ,   (1)  a t   l e a s t   one  s e c o n d a r y   t r e a t m e n t   s e l e c t e d  
f r o m   t he   f o l l o w i n g   (A)  to   ( I )   i s   c a r r i e d   o u t   to   t h e  

10  d i s t i l l e d   s o l u t i o n ,   n a m e l y   (A)  a c t i v a t e d   c h a r c o a l  

t r e a t m e n t ,   (B)  UV- ray   i r r a d i t i o n   t r e a t m e n t ,   (C)  r e v e r s e  
o s m o s i s   t r e a t m e n t ,   (D)  o x i d a t i o n   a g e n t   t r e a t m e n t ,   ( E )  
e l e c t r o l y t i c   o x i d a t i o n   t r e a t m e n t ,   (F)  a e r a t i o n   t r e a t m e n t ,  
(G)  e l e c t r o d i a l y s i s   t r e a t m e n t ,   (H)  r e d i s t i l l a t i o n  

15  t r e a t m e n t ,   ( I )   ion   e x c h a n g e   r e s i n   t r e a t m e n t   i s   c a r r i e d  
o u t ;   (2)  t h e   d i s t i l l e d   s o l u t i o n   i s   u s e d   as  t h e   d i s s o l v i n g  
w a t e r   f o r   p h o t o g r a p h i c   p r o c e s s i n g   s o l u t i o n ;   (3)  g a s  
a d s o r p t i o n   t r e a t m e n t   i s   c o n d u c t e d   t o g e t h e r   w i t h  

d i s t i l l a t i o n ,   p r e f e r a b l y   one  or   two  or  more  o f  
20  d e s u l f u r i z a t i o n   t r e a t m e n t ,   z e o l i t e   a d s o r p t i o n   t r e a t m e n t ,  

a c t i v a t e d   c h a r c o a l   t r e a t m e n t   i s   c o n d u c t e d   in  c o m b i n a t i o n .  
A l s o ,   a c c o r d i n g   to  t h e   mos t   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 ,   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  
w a s t e   s o l u t i o n   o v e r f l o w e d   f rom  t h e   p h o t o g r a p h i c  

25  p r o c e s s i n g   t a n k   of  an  a u t o m a t i c   p r o c e s s i n g   m a c h i n e   i s  
s t o r e d   in  a  s t o c k   t a n k ,   and  f o l l o w i n g   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   w a s t e   s o l u t i o n   i n f o r m a t i o n   o b t a i n e d   b y  
d e t e c t i n g   i t s   a m o u n t   a n d / o r   t h e   a m o u n t   of  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   w a s t e   s o l u t i o n   in  t he   t r e a t m e n t  
30  m e a n s ,   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   w a s t e   s o l u t i o n   i s   f e d  

f r o m   t h e   s t o c k   t a n k   to  t h e   t r e a t m e n t   m e a n s ,   w h e r e   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   w a s t e   s o l u t i o n   i s   e v a p o r a t e d   by  a  
h e a t i n g   means   to   be  c o n c e n t r a t e d   or  d r i e d ,   and  t h e  
r e s u l t i n g   v a p o r   i s   c o o l e d   and  r e u t i l i z e d   as  d i s t i l l e d  

35  s o l u t i o n   in  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   s t e p s .  
The  a c t i v a t e d   c h a r c o a l   to   be  u s e d   in  t h e   p r e s e n t  
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i n v e n t i o n   may  be  any  a c t i v a t e d   c h a r c o a l   h a v i n g   a d s o r b i n g  
c a p a c i t y   f o r   a t   l e a s t   one  m a t e r i a l s   of  b e n z y l   a l c o h o l ,  
ammonium  c o m p o u n d s   and  s u l f u r   c o m p o u n d s .  

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

p o w d e r y   or   g r a n u l a r   a c t i v a t e d   c h a r c o a l   can  be  u s e d ,  
p r e f e r a b l y   g r a n u l a r   a c t i v a t e d   c h a r c o a l ,   p a r t i c u l a r l y  
p r e f e r a b l y   c o c o n u t   s h e l l   a c t i v a t e d   c h a r c o a l   and  a c t i v a t e d  
c h a r c o a l   h a v i n g   m o l e c u l a r   s i e v e   a b i l i t y .   The  a c t i v a t e d  

10  c h a r c o a l   h a v i n g   m o l e c u l a r   s i e v e   a b i l i t y   as   h e r e i n  
m e n t i o n e d   has   s l i t - l i k e   f i n e   p o r e s ,   and  t h e   s i z e   of  t h e  
f i n e   p o r e s   s h o u l d   d e s i r a b l y   be  6  A  or  m o r e ,   w i t h   t h e  
w i d t h   b e i n g   15  A  or  l e s s .   As  to  t he   a c t i v a t e d   c h a r c o a l  
h a v i n g   such   m o l e c u l a r   s i e v i n g   a b i l i t y ,   r e f e r e n c e   can  b e  

15  made  to  t he   d e s c r i p t i o n   in  J a p a n e s e   U n e x a m i n e d   P a t e n t  
P u b l i c a t i o n   No.  1 4 8 3 1 / 1 9 8 3 .  

As  t h e   a d s o r b a b l e   s u b s t a n c e   to  be  u s e d   in  t h e  
a d s o r p t i o n   t r e a t m e n t ,   e t c . ,   in  t h e   p r e s e n t   i n v e n t i o n ,   t h e  
f o l l o w i n g   s u b s t a n c e s   o t h e r   t h a n   a c t i v a t e d   c h a r c o a l   can  b e  

20  a l s o   u s e d .  

(1)  C l a y   s u b s t a n c e  

(2)  P o l y a m i d e   t y p e   p o l y m e r i c   c o m p o u n d  
(3)  P o l y u r e t h a n e   t y p e   p o l y m e r i c   c o m p o u n d  
(4)  P h e n o l   r e s i n  

25  (5)  Epoxy  r e s i n  

(6)  P o l y m e r i c   c o m p o u n d   h a v i n g   h y d r a z i d e   g r o u p  
(7)  P o l y m e r i c   c o m p o u n d   c o n t a i n i n g   p o l y t e t r a f l u o r o -  

e t h y l e n e  
(8)  M o n o v a l e n t   or   p o l y v a l e n t   a l c o h o l   m e t h a c r y l i c   a c i d  

30  m o n o e s t e r - p o l y v a l e n t   a l c o h o l   m e t h a c r y l i c   a c i d  
(9)  P o l y e s t e r   c o p o l y m e r  

As  to   d e t a i l s   a b o u t   t h e s e   s u b s t a n c e s   (1)  to   ( 9 ) ,  
r e f e r e n c e   can  be  made  to  t he   d e s c r i p t i o n   in  J a p a n e s e  
U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   No.  1 2 4 6 3 9 / 1 9 8 4  

35  ( p a r t i c u l a r l y   p a g e s   62  to  6 6 ) .  
The  UV- ray   to  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   c a n  
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be  g e n e r a l l y   o b t a i n e d   by  a  c o m m e r c i a l l y   a v a i l a b l e   U V - r a y  
lamp  or   U V - r a y   i r r a d i a t i o n   d e v i c e   or  a  h a l o g e n   l a m p ,  
e t c . ,   and  i s   no t   p a r t i c u l a r l y   l i m i t e d .   The  o u t p u t   of  t h e  
UV-ray   l a m p ,   e t c . ,   has   been   known  to  be  5  W  to  1  KW,  b u t  

5  i t   i s   no t   l i m i t e d   t h e r e t o .   A l s o ,   in  t h e   p r e s e n t  
i n v e n t i o n ,   e l e c t r o m a g n e t i c   wave  and  l i g h t   w i t h   w a v e l e n g t h  
o u t s i d e   t he   r a n g e   of  190  nm  to   400  nm  i s   g e n e r a t e d   f r o m  
t h e   UV- ray   l a m p ,   and  i t   may  be  i r r a d i a t e d   on  t h e  
d i s t i l l e d   s o l u t i o n   o b t a i n e d   f rom  t h e   p h o t o g r a p h i c  

10  p r o c e s s i n g   w a s t e   s o l u t i o n .   A l s o ,   I n f r a r e d - r a y ,   e t c . ,   may  
be  u s e d   in  c o m b i n a t i o n .  

The  UV-ray   l a m p ,   e t c . ,   to   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   can  be  a l s o   made  a  d o u b l e   t u b e .  

In  t h e   p r e s e n t   i n v e n t i o n ,   by  UV- ray   i r r a d i a t i o n   i s  
15  m e a n t   U V - r a y   i r r a d i a t i o n   of  t h e   d i s t i l l e d   s o l u t i o n  

o b t a i n e d   f rom  a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   b y  
use   of  a  U V - r a y   l amp ,   e t c . ,   and  t h e s e   UV- ray   i r r a d i a t i o n s  

may  be  e f f e c t e d   on  s a i d   d i s t i l l e d   s o l u t i o n   c o n t i n u o u s l y  

o r ,   i f   d e s i r e d ,   i n t e r m i t t e n t l y .  
20  In  t h e   r e v e r s e   o s m o s i s   t r e a t m e n t   to  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 ,   v a r i o u s   k i n d s   of  r e v e r s e   o s m o s i s  

m e m b r a n e s ,   d e s a l t i n g   c o n c e n t r a t i o n   m e t h o d s   and  d e v i c e s   b y  
use  of  r e v e r s e   o s m o s i s   m e m b r a n e s   can  be  u t i l z e d   w i t h o u t  

any  l i m i t a t i o n .  

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

run   u n d e r   a  p r e s s u r e   of  40  k g / c m 2   to  55  k g / c m 2   w i t h  

r e s p e c t   to   s e p a r a t i o n   p e r f o r m a n c e   and  t r e a t m e n t   c a p a c i t y .  
The  o x i d i z i n g   a g e n t   to  be  u s e d   in  t he   o x i d i z i n g  

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

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

E x a m p l e s   of  o x i d e s   may  i n c l u d e   n i t r o g e n   p e r o x i d e   NOx,  
a n h y d r o u s   c h r o m i c   a c i d   CrO3,  s e l e n i u m   d i o x i d e   S e O 2 ,  
m a n g a n e s e   d i o x i d e   MnO2,  l e a d   d i o x i d e   PbO2r  o s m i u m  

35  t e t r a o x i d e   OsO4,  s i l v e r   o x i d e   Ag2O,  c o p p e r   o x i d e   CuO,  
m e r c u r y   o x i d e   HgO,  e t c .   O x y a c i d s   may  be  e x e m p l i f i e d   b y  
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h o t   s u l f u r i c   a c i d   H2SO4,  n i t r o u s   a c i d   HNO2,  n i t r i c   a c i d  
H  ° 3 '   e t c «   As  t h e   s a l t ,   t h e r e   may  be  e m p l o y e d   s o d i u m  
h y p o c h l o r i t e   NaOCl ,   b l e a c h i n g   p o w d e r   C a O C l 2 '   P o t a s s i u m  
b i c h r o m a t e   K 2 c r 2 o 7 ,   p o t a s s i u m   c h r o m a t e   K 2 C r 2 0 4 ,   p o t a s s i u m  

5  p e r m a n g a n a t e   KMnO4,  p o t a s s i u m   c h l o r a t e   KC1O3,  p o t a s s i u m  
p e r c h l o r a t e   KC1O4,  e t c .   T y p i c a l   e x a m p l e s   of   p e r o x i d e s  
a r e   h y d r o g e n   p e r o x i d e   H2O2,  s o d i u m   p e r o x i d e   N a 2 O 2 r  
b e n z o y l   p e r o x i d e   (C6H5COO)2f  e t c .   T h e r e   may  be  a l s o  
i n c l u d e d   s u b s t a n c e s   w h i c h   can  t a k e   2  or   more   k i n d s   o f  

10  v a l e n c e s ,   such   as  t r i v a l e n t   i r o n   ion   F e 3 + ,   d i v a l e n t  
c o p p e r   ion  Cu2+,  i e a d   t e t r a a c e t a t e   P b ( C H 3 C o 2 ) 4 r   e t c .  
O t h e r w i s e ,   F e n t o n e   r e a g e n t   (Fe++  +  h 2 o 2 ) ,   d e h y d r o g e n a t i o n  
c a t a l y s t s   ( P t ,   Se,   Zn ) ,   e t c . ,   can  be  a l s o   u s e d   as  t h e  
o x i d i z i n g   a g e n t .  

15  The  e l e c t r o l y t i c   o x i d a t i o n   t r e a t m e n t   to   be  u s e d   i n  
t he   p r e s e n t   i n v e n t i o n   i s   a  m e t h o d   f o r   o x i d i z i n g   a  
s u b s t a n c e   on  t he   a n o d e   by  e l e c t r o l y s i s ,   and   i t   may  be  a n y  
s y s t e m   by  way  of  i n c r e a s e   of   p o s i t i v e   c h a r g e s   of  c a t i o n s ,  
d e c r e a s e   of  n e g a t i v e   c h a r g e s   of  a n i o n s ,   p o l y m e r i z a t i o n   o f  

20  a n i o n s ,   i n c r e a s e   of  o x y g e n   a t o m s   and  d e c r e a s e   of  h y d r o g e n  
a t o m s   in  a t o m i c   g r o u p s .   The  e x c e l l e n t   p o i n t   of  s u c h  
e l e c t r o l y t i c   o x i d a t i o n   as  c o m p a r e d   w i t h   o x i d a t i o n   w i t h   a n  
o x i d i z i n g   a g e n t   i s   t h a t   v e r y   s t r o n g   o x i d a t i o n   can  b e  
e f f e c t e d   and  a l s o   t h a t   t h e r e   i s   l i t t l e   b y - p r o d u c t .  

25  The  a e r a t i o n   t r e a t m e n t   in  t he   p r e s e n t   i n v e n t i o n   i s  
to  p r o m o t e   o x i d a t i o n   by  a i r   d e l i v e r y   i n t o   t h e   d i s t i l l e d  
s o l u t i o n   of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n ,  
and  i t   i s   p r e f e r a b l e   to  make  f i n e r   t h e   a i r   b u b b l e s   by  u s e  
of  a  d i s t r i b u t o r ,   e t c . ,   w h e r e b y   t h e   b u b b l i n g   e f f e c t   c a n  

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

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

35  e a c h   p a r t i t i o n e d   by  a  d i a p h r a g m   b e t w e e n   t h e   c a t h o d e   a n d  
t h e   a n o d e   of  an  e l e c t r o d i a l y t i c   c e l l   and   p a s s   d i r e c t  
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c u r r e n t   t h e r e t h r o u g h .  

P r e f e r a b l y ,   t h e   d i a p h r a g m s   a r e   ion   e x c h a n g e  
m e m b r a n e s .   More  p r e f e r a b l y ,   t he   s p a c e   b e t w e e n   t h e  
c a t h o d e   and  t h e   a n o d e   s h o u l d   be  p a r t i t i o n e d   w i t h   a n i o n  

5  e x c h a n g e   m e m b r a n e s   and  c a t i o n   e x c h a n g e   m e m b r a n e s   t o  
p r o v i d e   a  c a t h o d e   c h a m b e r ,   a  p l u r a l   number   o f  
c o n c e n t r a t i o n   c h a m b e r s   ( t h e   c h a m b e r   p a r t i t i o n e d   w i t h   a n  
a n i o n   e x c h a n g e   m e m b r a n e   on  t he   c a t h o d e   s i d e   and  a  c a t i o n  
e x c h a n g e   m e m b r a n e   on  t h e   a n o d e   s i d e ) ,   a  p l u r a l   n u m b e r  

10  d e s a l t i n g   c h a m b e r s   ( t h e   c h a m b e r   p a r t i t i o n e d   w i t h   a  c a t i o n  
e x c h a n g e   m e m b r a n e   on  t h e   c a t h o d e   s i d e   and  w i t h   an  a n i o n  
e x c h a n g e   m e m b r a n e   on  t he   a n o d e   s i d e )   and  an  a n o d e  
c h a m b e r .   The  d i s t i l l e d   s o l u t i o n   of  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   w a s t e   s o l u t i o n   i s   p r e f e r a b l y   c h a r g e d   i n t o   t h e  

15  d e s a l t i n g   c h a m b e r s ,   bu t   i t   i s   a l s o   p r e f e r a b l e   to   c h a r g e  
i t   i n t o   t h e   c o n c e n t r a t i o n   c h a m b e r .   The  e l e c t r o l y t e  
s o l u t i o n   to   be  c h a r g e d   i n t o   t h e   c o n c e n t r a t i o n   c h a m b e r s  
and  t h e   a n o d e   c h a m b e r   i s   no t   p a r t i c u l a r l y   l i m i t e d ,   b u t  
0 . 1   to   2  N  s o l u t i o n s   o f ,   f o r   e x a m p l e ,   s o d i u m   s u l f i t e ,  

20  s o d i u m   s u l f a t e ,   s o d i u m   c h l o r i d e ,   p o t a s s i u m   s u l f a t e ,  
s o d i u m   t h i o s u l f a t e ,   e t c . ,   can  be  p r e f e r a b l y   u s e d .   I n  
t h i s   c a s e ,   a  p r o c e s s i n g   s o l u t i o n   h a v i n g   f i x i n g   a b i l i t y  
( b l e a c h - f i x i n g   s o l u t i o n   or  f i x i n g   s o l u t i o n )   or  i t s   w a s t e  
s o l u t i o n   can   be  v e r y   p r e f e r a b l y   u s e d   as  t he   e l e c t r o l y t e  

25  s o l u t i o n   to  be  c h a r g e d   i n t o   t he   c o n c e n t r a t i o n   c h a m b e r s  
and  t he   a n o d e   c h a m b e r ,   b e c a u s e   no  e l e c t r o l y t e   s o l u t i o n   i s  
p a r t i c u l a r l y   r e q u i r e d .  

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

30  of  t he   c o n c e n t r a t e   o b t a i n e d   f rom  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   w a s t e   s o l u t i o n ,   wh ich   i s   one  of  t he   s o - c a l l e d  
r e c t i f y i n g   o p e r a t i o n .   I t   may  be  e i t h e r   b a t c h w i s e  
d i s t i l l a t i o n   ( i n c l u d i n g   s i m p l e   d i s t i l l a t i o n ,   b a t c h w i s e  
r e c t i f i c a t i o n )   or  c o n t i n u o u s   d i s t i l l a t i o n ,   and  i t   i s   a l s o  

35  p o s s i b l e   to  e m p l o y   t h e   c o n t i n u o u s   e q u i l i b r a t i o n  
d i s t i l l a t i o n   m e t h o d   f o r   c o n t i n u o u s   r e c t i f i c a t i o n .   To 
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o b t a i n   p u r e   w a t e r   ( c o n t a i n i n g   r e m a r k a b l y   l i t t l e  
d i s t i l l a t e   o t h e r   t h a n   w a t e r )   by  t h e   r e d i s t i l l a t i o n  

t r e a t m e n t   w i l l   make  i t   p o s s i b l e   to   f e e d   e f f e c t i v e l y   w a t e r  
to   t he   p h o t o g r a p h i c   p r o c e s s i n g   s o l u t i o n s .   A l s o ,   a n  

5  a p p r o p r i a t e   s e p a r a t i n g   a g e n t   may  be  a d v a n t a g e o u s l y   u s e d  
in  a z e o t r o p i c   d i s t i l l a t i o n   and  e x t r a c t i o n   d i s t i l l a t i o n .  
In  t he   p r e s e n t   i n v e n t i o n ,   t h e   s e c o n d a r y   t r e a t m e n t   e f f e c t  
can  be  o b t a i n e d   a l s o   by  t h e   s o - c a l l e d   s t e a m   d i s t i l l a t i o n .  
A l s o ,   as  f o r   t h e   o p e r a t i o n a l   p r e s s u r e ,   i t   may  be  e i t h e r  

10  of  h i g h   p r e s s u r e   d i s t i l l a t i o n ,   n o r m a l   p r e s s u r e  
d i s t i l l a t i o n ,   vacuum  d i s t i l l a t i o n   and  m o l e c u l a r  
d i s t i l l a t i o n .  

The  ion  e x c h a n g e   r e s i n   t r e a t m e n t   in  t h e   p r e s e n t  
i n v e n t i o n   can  be  c a r r i e d   o u t   by  t he   c o n t a c t   b e t w e e n t  

15  v a r i o u s   k i n d s   of  ion   e x c h a n g e   r e s i n s   and  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   w a s t e   s o l u t i o n ,   and  t h e   ion  e x c h a n g e   r e s i n s  

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

20  c h e l a t i n g   r e s i n ,   a b s o r p t i v e   r e s i n ,   e t c .  
As  to   t h e   c h e m i c a l   s t r u c t u r e   e x a m p l e s   of  t h e   i o n  

e x c h a n g e   r e s i n s   p r e f e r a b l y   u s e d   in  t he   p r e s e n t   i n v e n t i o n  
and  t h e   m e t h o d s   f o r   u s i n g   t h e m ,   r e f e r e n c e   can   be  made  t o  
t he   d e s c r i p t i o n   in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n  

25  No.  1 2 4 6 3 9 / 1 9 8 4   ( p a r t i c u l a r l y   p a g e s   5 4 - 5 7 ) .  
The  c a r r i e r   to   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   i s  

c a p a b l e   of  a b s o r b i n g   t h e   c o n c e n t r a t e   of  t he   p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n ,   p r e f e r a b l y   one  w h i c h   i s   f r e e  
f rom  l i q u i d   d r i p p i n g   even   when  t he   l i q u i d   a b s o r b a b l e  

30  c a r r i e r   h a v i n g   a b s o r b e d   a  l i q u i d   i s   h e l d   by  h a n d s ,   a n d  
the   s o - c a l l e d   h i g h   l i q u i d   a b s o r b a b l e   r e s i n   i s   p r e f e r a b l y  
u s e d .  

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

35  p o l y s a c c h a r i d e s ,   r e s i n   p o l y s a c c h a r i d e s ,   f r u i t s  
s a c c h a r i d e s   and  r o u t e   s t o c k   p o l y s a c c h a r i d e s .   T h e r e   may  
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be  f u r t h e r   i n c l u d e d   z a n s a n e   gum,  z a n f l o w ,   g u a r d r a n e ,  
- s u c c i n o g l u c a n e ,   s i z o p h i r a n e ,   p u l l u l a n ,   g e l a t i n e ,   c a s e i n ,  
a l b u m i n ,   s h e l l a c ,   s t a r c h   d e r i v a t i v e s ,   d e r i v a t i v e s   of  g u a r  
gum,  l o c u s t   bean   gum,  and  c e l l u l o s e   d e r i v a t i v e s ,   a l g i n i c  

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

N e x t ,   p r e f e r a b l e   e x a m p l e s   of   t h e   h i g h   l i q u i d  
a b s o r b a b l e   r e s i n   to  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   a r e  
shown  b e l o w .  

10  (A)  G r a f t e d   s t a r c h   t y p e  
( A - l )   S t a r c h - a c r y l o n i t r i l e   g r a f t e d   p o l y m e r  
(A-2)   S t a r c h - a c r y l i c   a c i d   g r a f t e d   p o l y m e r  

The  a b o v e   ( A - l )   can  be  p r e p a r e d   a c c o r d i n g   to  t h e  
m e t h o d s   d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d   P a t e n t  

15  P u b l i c a t i o n   No.  4 3 3 9 5 / 1 9 7 4   and  U.S .   P a t e n t   No.  4 , 1 3 4 , 8 6 3 ,  
and  t h e   a b o v e   (A-2)   can  be  p r e p a r e d   a c c o r d i n g   to   t h e  
m e t h o d   d i s c l o s e d   in  J a p a n e s e   P a t e n t   P u b l i c a t i o n   N o .  
4 6 1 9 9 / 1 9 7 8 .   (B)  A c r y l i c   a c i d   t y p e :  
( B - l )   Sod ium  p o l y a c r y l a t e   t y p e  

20  (B-2)   V i n y l   a l c o h o l - a c r y l i c   a c i d   c o p o l y m e r   t y p e  
The  a b o v e   (B-2)   can  be  a l s o   u s e d   r e p e a t e d l y   b y  

n a t u r a l   d r y i n g   a n d / o r   f o r c e d   d r y i n g .  
(C)  P o l y m e r s   h a v i n g   r e c u r r i n g   u n i t s   h a v i n g   t h e  
s t r u c t u r a l   f o r m u l a   r e p r e s e n t e d   by  ( I )   or   ( I I )   s h o w n  

25  b e l o w ,   more  p r e f e r a b l y   h a v i n g   10  to  70  %  by  w e i g h t   of  ( I )  
a n d / o r   ( I I )   c o p o l y m e r i z e d   w i t h   a n o t h e r   e t h y l e n i c  
u n s a t u r a t e d   m o n o m e r  

( I )   g 

3u  
-CCH2-C>  B* 

(COZ)  R l - N - B 3   X0 

R* 

( I I )  

R 

35  - & H . - O  

C O Z R l - S O f   M® 



0 2 2 3 6 0 5  

-  21  -  

In  t h e   a b o v e   f o r m u l a e ,   R  i s   a  h y d r o g e n   a t o m ,   a  
m e t h y l   g r o u p   or  a  h a l o g e n   a t o m ;   Z  i s   an  oxy  g r o u p   or   a n  
i m i n o   g r o u p ;   n  i s   0  or  1;  r I   i s   an  a l k y l e n e   g r o u p   h a v i n g  
1  to   6  c a r b o n   a t o m s   ( i n c l u d i n g   a l s o   s u b s t i t u t e d   a l k y l e n e  

5  g r o u p s ) ,   a  c y c l o a l k y l e n e   g r o u p   h a v i n g   5  to   6  c a r b o n   a t o m s  
or   an  a r y l e n e   g r o u p ,   and  a r y l e n e a l k y l e n e   g r o u p   or  a n  
a r y l e n e b i s a l k y l e n e   g r o u p ,   w h e r e i n   s a i d   a l k y l e n e   m o i e t y  
has   1  to   6  c a r b o n   a t o m s   and  s a i d   a r y l e n e   m o i e t y   ( w h i c h  

may  be  a l s o   s u b s t i t u t e d )   has   6  to   10  c a r b o n   a t o m s ,   a n d  
10  i n c l u d e s   an  a r y l e n e   s u b s t i t u t e d   w i t h   a  h y d r o p h i l i c   p o l a r  

0  NR5 

g r o u p   such   as  -NHCR5,  -OH,  -CsN,   - i = 0   or   - C - O - t ^   ( w h e r e i n  
i) 
0 

R  is   an  a l k y l   g r o u p   h a v i n g   1  to   4  c a r b o n   a t o m s ) ;   R2,  R3 
15  and  R4  a r e   each   h y d r o g e n   a tom  or  an  a l k y l   g r o u p   h a v i n g   1 

to  6  c a r b o n   a t o m s ,   or  f o r m s   t o g e t h e r   w i t h   N  a  
h e t e r o c y c l i c   g r o u p   w h i c h   can  a l s o   c o n t a i n   o p t i o n a l l y  
s u l f u r   or  o x y g e n   a t o m ;   M  is   a  h y d r o g e n   a t o m ,   a  s o l u b l e  
c a t i o n   or   an  ammonium  g r o u p   i n c l u d i n g   q u a t e r n a r y   a m m o n i u m  

20  c a t i o n s   h a v i n g   a l k y l   g r o u p s   h a v i n g   n o t   more   t h a n   6  c a r b o n  

a t o m s ;   and  X  i s   an  a c i d   a n i o n .  

The  h a l o g e n   s u b s t i t u e n t   on  R  can   be  b r o m i n e   o r  
c h l o r i n e ,   t he   a l k y l e n e   g r o u p   h a v i n g   1  to   6  c a r b o n   a t o m s  
of  R1  may  be  a l s o   s u b s t i t u t e d   w i t h   h y d r o x y l   g r o u p ,   t h e  

25  a r y l e n e a l k y l e n e   g r o u p   of  R^  i n c l u d e s   p h e n y l e n e m e t h y l e n e  

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

g r o u p   of  R1  i n c l u d e s   p h e n y l e n e d i m e t h y l e n e   g r o u p .  
E x a m p l e s   of  t he   s o l u b l e   c a t i o n   of  M  a r e   s o d i u m   a n d  

30  p o t a s s i u m .  

E x a m p l e s   of  t he   h e t e r o c y c l i c   g r o u p   f o r m e d   by  R 2 ,  
R3  and  R4,  and  t h e   N  a tom  to  w h i c h   t h e s e   a r e   b o n d e d   m a y  
i n c l u d e   p y r i d i n i u m ,   i m i d a z o l i u m ,   o x a z o l i u m ,   t h i a z o l i u m  
and  m o r p h o l i u m .  

35  The  a c i d   a n i o n   of  X  may  i n c l u d e   c h l o r i d e ,   b r o m i d e ,  

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

c o p o l y m e r i z e d   w i t h   t he   monomer  of  t h e   a b o v e   f o r m u l a   ( I )  
a n d / o r   t h e   monomer   of  t h e   a b o v e   f o r m u l a   ( I I )   c o m p r i s e s  

5  p r e f e r a b l y   one  or   more  monomer   h a v i n g   a  c r o s s l i n k a b l e  

g r o u p   such   as  2 - h y d r o x y e t h y l   m e t h a c r y l a t e ,   2 - h y d r o x y e t h y l  

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

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

10  U.S .   P a t e n t s   Nos.   3 , 4 5 9 , 7 9 0 ,   3 , 4 8 8 , 7 0 8 ,   3 , 5 5 4 , 9 8 7 ,  
3 , 6 5 8 , 8 7 8 ,   3 , 9 2 9 , 4 8 2   and  3 , 9 3 9 , 1 3 0 .  

The  p r e f e r a b l e   p o l y m e r   to  be  u s e d   in  t h e   a b o v e  
d e s c r i p t i o n   has   10  to   70  %  by  w e i g h t   of  r e c u r r i n g   u n i t s  
d e r i v e d   f rom  a t   l e a s t   one  monomer  e n u m e r a t e d   b e l o w :  

15  2 - a m i n o e t h y l   m e t h a c r y l a t e   h y d r o c h l o r i d e ;  
N-  (  2 - m e t h a c r y   l oy   l o x y e   thy   1  )  -N  ,  N  ,  N - t r   ime  t h y   l ammoni   um 
c h l o r i d e ;  

N-  (  2 - m e t h a c r y   l oy   l o x y e t h y l   )  -N  ,  N  ,  N - t r   ime  t hy   l a m m o n i u m  

m e t h o s u l f a t e ;  
20  S o d i u m   2 - m e t h a c r y   l o y l o x y e t h y l - 1 - s u l f o n a t e ;   a n d  

2-  (  N  , N - d i m e t h y   l a m i n o   )  e t h y   Ime  t h a c r y   l a t e  

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

s t r u c t u r a l   f o r m u l a   (I)   can  be  c o n v e r t e d   to  a  f r e e   a m i n e  
25  when  n e u t r a l i z e d   w i t h   a  b a s e .  

The  a b o v e   p o l y m e r   can  be  p r e p a r e d   a c c o r d i n g   to   a  
c o n v e n t i o n a l   m e t h o d   by  c a r r y i n g   o u t   p o l y m e r i z a t i o n  
r e a c t i o n   of  a  s u i t a b l e   monomer  in  an  a q u e o u s   s o l u t i o n .  

The  monomer  of  t h e   a b o v e   s t r u c t u r a l   f o r m u l a   ( I )  
30  can  be  p r e p a r e d   a c c o r d i n g   to   t h e   m e t h o d s   d e s c r i b e d   i n  

" f u n c t i o n a l   m o n o m e r s "   e d i t e d   by  R.H.  Yocum  and  E . B .  
N y q u i s t ,   M a r c e l   D e k k e r ,   I n c . ,   New  York  ( 1 9 7 4 )   and   U . S .  
P a t e n t   No.  2 , 7 8 0 , 6 0 4 .   The  monomer  of  t h e   a b o v e  

s t r u c t u r a l   f o r m u l a   ( I I )   can  be  p r e p a r e d   a c c o r d i n g   to  t h e  
35  m e t h o d s   d e s c r i b e d   in  U.S .   P a t e n t s   Nos .   3 , 0 2 4 , 2 2 1   a n d  

3 , 5 0 6 , 7 0 7 .  
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In  some  c a s e s ,   t h e   p o l y m e r   can  be  p r e p a r e d   by  ( a )  
qua  t e r n a r i   z i n g   a  p o l y m e r   h a v i n g   a m i n e   g r o u p s   w i t h   a n  
a l k y l a t i n g   a g e n t ,   or   a l t e r n a t i v e l y   (b)  by  r e a c t i n g   a n  
amine   w i t h   a  p o l y m e r   h a v i n g   a  g r o u p   r e a c t i v e   w i t h   t h e  

5  a m i n e ,   f o r   e x a m p l e ,   an  a c t i v e   h a l o g e n i c   g r o u p .   S u c h  
t e c h n i q u e s   a r e   known  in  t h i s   f i e l d   of  a r t   and  d e s c r i b e d  
in  U.S .   P a t e n t s   No.  3 , 4 8 8 , 7 0 6   and  3 , 7 0 9 , 6 9 0   and  C a n a d i a n  
P a t e n t   No.  6 0 1 , 9 5 8 .  

The  r e s i n s   as  m e n t i o n e d   a b o v e   a r e   a l s o   a v a i l a b l e  
10  as  c o m m e r c i a l   p r o d u c t s .   E x a m p l e s   of  s u c h   c o m m e r c i a l  

p r o d u c t s   may  i n c l u d e   S u m i k a g e l   N - 1 0 0 ,   S u m i k a g e l   S P - 5 2 0 ,  
S u m i k a g e l   S - 5 0 ,   S u m i k a g e l   N P - 1 0 2 0 ,   S u m i k a g e l   F - 0 3 ,  
S u m i k a g e l   F - 5 1 ,   S u m i k a g e l   F - 7 5 ,   S u m i k a g e l   R-30  ( a l l   a r e  
t r a d e   n a m e s ,   p r o d u c e d   by  S u m i t o m o   K a g a k u   Kogyo  C o . ) ,  

15  S u n w e t   I M - 3 0 0 ,   S u n w e t   I M - 1 0 0 0   ( a l l   a r e   t r a d e   n a m e s ,  
p r o d u c e d   by  Sanyo  K a s e i   C o . ) ,   A q u a k e e p   IOSH-P  ( t r a d e  
name,   p r o d u c e d   by  S e i t e t s u   Kagaku   C o . ) ,   R a n j i e l   F  ( t r a d e  
name  ,  p r o d u c e d   by  N i p p o n   E x r a n   Co  .  )  ,  e t c   . 

The  h i g h   l i q u i d   a b s o r b a b l e   r e s i n   p r e f e r a b l y   u s e d  
20  in  t he   p r e s e n t   i n v e n t i o n   s h o u l d   p r e f e r a b l y   have   a  s h a p e  

w h i c h   can   e a s i l y   a b s o r b   l i q u i d ,   and  t h o s e   s h a p e d   i n  
p o w d e r   or   g r a n u l e s   w i t h   d i a m e t e r s   of  a b o u t   0 . 0 1   to   3  mm 
can  be  a d v a n t a g e o u s l y   u s e d   in  h a n d l i n g .  

The  s o l i d i f y i n g   a g e n t   to  be  u s e d   in  t h e   p r e s e n t  
25  i n v e n t i o n   may  be  any  one  c a p a b l e   of  s o l i d i f y i n g   t h e  

c o n c e n t r a t e   of  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   w a s t e  
s o l u t i o n ,   and  t h e   c h e m i c a l   r e a c t i o n   may  be  e i t h e r  
a c c o m p a n i e d   or  no t   d u r i n g   s o l i d i f i c a t i o n .   As  t h e  
s o l i d i f y i n g   a g e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   f o r   e x a m p l e ,  

30  CaO,  C a ( O H ) 2 f   CaCO3f  s i l i c a   g e l ,   c a l c i u m   c h l o r i d e ,  
a l u m i n u m   o x i d e ,   c a l c i u m   s u l f a t e ,   m a g n e s i u m   o x i d e ,   b a r i u m  
o x i d e ,   g r a n u l a t e   s o d a   l i m e ,   d i p h o s p h o r o u s   p e n t a o x i d e ,  
e t c .  

In  t h e   p r e s e n t   i n v e n t i o n ,   i t   i s   p r e f e r r e d   t h a t   t h e  
35  p r o c e s s i n g   c h a m b e r   42  in  F i g .   1  s h o u l d   be  c o n s t i t u t e d   s o  

as  to  s t o r e   t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   t o  
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be  t r e a t e d   or   t he   c o n c e n t r a t e   w h i c h   has   been   a l r e a d y  
t r e a t e d ,   an  i n n e r   k e t t l e   or  i n n e r   l i n e r   44  f o r m e d   of  a  
m e t a l   or  a  p o r c e l a i n   or  a  s y n t h e t i c   r e s i n ,   e t c . ,   and  t h e  
t r e a t e d   c o n c e n t r a t e   s o l i d i f i e d   a c c o r d i n g   to  t h e   p r e s e n t  

5  i n v e n t i o n   as  shown  b e l o w   in  E x a m p l e s ,   by  use   of  a  
s e p a r a t i n g   means   such   as  bag  f i l t e r   or   p a c k ,   e t c . ,   a n d  
t a k e n   o u t   t o g e t h e r   w i t h   t h e   i n n e r   k e t t l e   or  i n n e r   l i n e r  
44  or   t o g e t h e r   w i t h   t h e   bag  f i l t e r   or  t h e   p a c k   to   b e  
d i s c a r d e d   or   d i s p o s e d ,   o t h e r   t h a n   u t i l i z i n g   t h e   a b o v e  

10  m e n t i o n e d   i n n e r   k e t t l e   or   i n n e r   l i n e r   44,  t h e   d i s c h a r g i n g  
means   43  can  be  d e s i g n e d   v a r i o u s l y .   For   e x a m p l e ,   t h e  
c o n c e n t r a t e   of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
i s   p e r m i t t e d   to  f a l l   n a t u r a l l y   i n t o   a  v e s s e l   c o n t a i n i n g  
one  or  two  or   more  l i q u i d   a b s o r b a b l e   r e s i n ,   s o l i d i f y i n g  

15  a g e n t   and  d r y i n g   a g e n t   of  t h e   p r e s e n t   i n v e n t i o n   t h r o u g h  
t h e   v a l v e   f rom  t he   b o t t o m   of  a  known  d i s c h a r g i n g   d e v i c e  
u t i l i z i n g   r o t a r y   s c r e w   pump  or  t h e   t r e a t m e n t   c h a m b e r   42  
to  e f f e c t   s o l i d i f i c a t i o n   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   t h e r e i n .  

20  The  i n n e r   l i n e r   44  f o r   p a c k   may  be  p r e f e r a b l y   m a d e  
of  a  h e a t - r e s i s t a n t   and  c h e m i c a l   r e s i s t a n t   m a t e r i a l ,   s u c h  
as  c a r b o n   f i b e r ,   a r a m i d e   f i b e r ,   T e f l o n   r e s i n   f i b e r ,   h e m p ,  
g l a s s   f i b e r ,   p o l y e t h y l e n e   foam,   p o l y p r o p y l e n e   foam,   e t c .  

N e x t ,   t y p i c a l   e x a m p l e s   of   t h e   p h o t o g r a p h i c  
25  p r o c e s s i n g   w a s t e   s o l u t i o n s   w h i c h   can  be  t r e a t e d   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   d e s c r i b e d   in  d e t a i l ,   in  t h e  
f o l l o w i n g   d e s c r i p t i o n ,   p h o t o g r a p h i c   p r o c e s s i n g   s o l u t i o n s  
in  t he   c a s e   of  p h o t o g r a p h i c   m a t e r i a l s   f o r   c o l o r   to   b e  
p r o c e s s e d   a r e   p r i m a r i l y   d e s c r i b e d ,   bu t   t h e   p h o t o g r a p h i c  

30  p r o c e s s i n g   w a s t e   s o l u t i o n s   a r e   m o s t l y   o v e r f l o w e d  
s o l u t i o n s   d i s c h a r g e d   d u r i n g   p r o c e s s i n g   of  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   by  use   of  t h e s e   p h o t o g r a p h i c  
p r o c e s s i n g   s o l u t i o n 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   i s   a  p r o c e s s i n g  
35  s o l u t i o n   to  be  u sed   in  t h e   c o l o r   d e v e l o p i n g   p r o c e s s i n g  

s t e p   ( w h i c h   i s   t he   s t e p   f o r   f o r m a t i o n   of  a  c o l o r   i m a g e ,  
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t h e   s t e p   f o r   f o r m i n g   a  c o l o r   image   t h r o u g h   t h e   c o u p l i n g  
r e a c t i o n   of  t he   o x i d i z e d   p r o d u c t   of   a  c o l o r   d e v e l o p i n g  

a g e n t   w i t h   a  c o l o r   c o u p l e r ) ,   and  t h e r e f o r e   a  c o l o r  
d e v e l o p i n g   a g e n t   i s   r e q u i r e d   to  be  c o n t a i n e d   g e n e r a l l y   i n  

5  t he   c o l o r   d e v e l o p i n g   s o l u t i o n   in  t h e   c o l o r   d e v e l o p i n g  
p r o c e s s i n g   s t e p ,   b u t   t h e   c a s e   of  h a v i n g   a  c o l o r  
d e v e l o p i n g   a g e n t   b u i l t   in  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  
and  p r o c e s s i n g   i t   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   o r  
a l k a l i   s o l u t i o n   ( a c t i v a t o r   s o l u t i o n )   c o n t a i n i n g   a  c o l o r  

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

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

!■*  E x a m p l e s   of  t h e   a b o v e   a m i n o p h e n o l   t y p e   d e v e l o p i n g  
a g e n t   may  i n c l u d e   o  - a m i n o p h e n o l ,   p - a m i n o p h e n o l ,   5 - a m i n o -  
2  - o x y -   t o l u e n e ,   2 - a m i n o - 3 - o x y   - t o l u e n e ,   2 - o x y - 3 - a m i n o - l , 4 -  
d i m e t h y l - b e n z e n e   . 

The  c o l o r   d e v e l o p i n g   s o l u t i o n   may  s o m e t i m e s  
20  c o n t a i n   an  a l k a l i   a g e n t   c o n v e n t i o n a l l y   u s e d   in  a  

d e v e l o p i n g   s o l u t i o n ,   and   f u r t h e r   s o m e t i m e s   c o n t a i n  
v a r i o u s   a d d i t i v e s   such   as  b e n z y l   a l c o h o l ,   a l k a l i   m e t a l  
h a l i d e s   or   d e v e l o p m e n t   c o n t r o l l e r s ,   p r e s e r v a t i v e s .  
F u r t h e r ,   v a r i o u s   k i n d s   of  d e f o a m i n g   a g e n t s   o r  

25  s u r f a c t a n t s ,   or  o r g a n i c   s o l v e n t s   such   as  m e t h a n o l ,  
d i m e t h y l f o r m a m i d e   or   d i m e t h y l   s u l f o x i d e   may  be  s o m e t i m e s  

c o n v e n i e n t l y   c o n t a i n e d .  

A l s o ,   a n t i o x i d a n t s   may  be  c o n t a i n e d   in  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 ,   i f   d e s i r e d .   F u r t h e r ,   in  t h e   c o l o r  

3u  d e v e l o p i n g   s o l u t i o n ,   v a r i o u s   c h e l a t i n g   a g e n t s   may  be  u s e d  
as  t he   s e q u e s t e r i n g   a g e n t   in  c o m b i n a t i o n .  

The  b l e a c h - f i x i n g   s o l u t i o n   i s   a  p r o c e s s i n g  
s o l u t i o n   to  be  u sed   in  t h e   b l e a c h - f i x i n g   s t e p   ( w h i c h   i s  
t h e   s t e p   in  w h i c h   t h e   m e t a l   s i l v e r   f o r m e d   by  d e v e l o p m e n t  

35  i s   o x i d i z e d   to  be  c o n v e r t e d   to  s i l v e r   h a l i d e ,   and  t h e n  

w a t e r - s o l u b l e   c o m p l e x   i s   f o r m e d   s i m u l t a n e o u s l y   w i t h   c o l o r  
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f o r m a t i o n   of  t he   u n c o l o r e d   p o r t i o n   of  t h e   c o l o r   f o r m i n g  
a g e n t ) ,   and  t h e   k i n d   of  t h e   b l e a c h i n g   a g e n t   u s e d   in  t h e  
b l e a c h - f i x i n g   s o l u t i o n   i s   no t   p a r t i c u l a r l y   l i m i t e d .  

The  b l e a c h - f i x i n g   s o l u t i o n   may  s o m e t i m e s   c o n t a i n  
5  v a r i o u s   pH  b u f f e r i n g   a g e n t s   e i t h e r   s i n g l y   or   as  a  

c o m b i n a t i o n   of  two  or   more  k i n d s .   F u r t h e r ,   v a r i o u s   k i n d s  
of  f l u o r e s c e n t   b r i g h t e n e r s ,   d e f o a m i n g   a g e n t s   o r  
s u r f a c t a n t s   may  be  c o n t a i n e d .   A l s o ,   p r e s e r v a t i v e s   s u c h  
as  b i s u l f i t e   a d d u c t s ,   e t c . ,   o r g a n i c   c h e l a t i n g   a g e n t s   s u c h  

10  as  a m i n o p o l y c a r b o x y l i c   a c i d s ,   e t c . ,   s t a b i l i z e r s   such   a s  
n i t r o   a l c o h o l ,   n i t r a t e s ,   e t c . ,   or  o r g a n i c   s o l v e n t s ,   e t c . ,  
may  be  s o m e t i m e s   c o n v e n i e n t l y   c o n t a i n e d .   F u r t h e r ,   t h e  
b l e a c h - f i x i n g   s o l u t i o n   may  s o m e t i m e s   c o n t a i n   v a r i o u s  
b l e a c h i n g   p r o m o t o r s   as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d  

15  P a t e n t   P u b l i c a t i o n   No.  2 8 0 / 1 9 7 1 ,   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 s   Nos.   8 5 0 6 / 1 9 7 0   and  5 5 6 / 1 9 7 1 ,   B e l g i a n   P a t e n t  
No.  7 7 0 , 9 1 0 ,   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 s   Nos .   8 8 3 6 / 1 9 7 0  
and  9 8 5 4 / 1 9 7 8 ,   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s  
Nos .   7 1 6 3 4 / 1 9 7 9   a n d ,   4 2 3 4 9 / 1 9 7 4   a d d e d   t h e r e i n .  

20  The  s t a b i l i z i n g   p r o c e s s i n g   by  use  of  a  s t a b i l i z i n g  
s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   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   no t   t h e   c o n v e n t i o n a l   p r o c e s s i n g   i n  
w h i c h   a  l a r g e   a m o u n t   of  w a t e r   i s   e m p l o y e d   f o r   w a s h i n g   a n d  
r e m o v i n g   a  p r o c e s s i n g   s o l u t i o n   of  t h e   p r e - s t e p   a d h e r e d   t o  

25  or   p e r m e a t e d   in  t h e   l i g h t - s e n s i t i v e   p h o t o g r a p h i c  
m a t e r i a l .   T h i s   i s   a  p r o c e s s i n g   c a r r i e d   o u t   b y  
r e p l e n i s h 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   in  an  a m o u n t   of  a s  
s m a l l   as  30  ml /m2  to  9 , 0 0 0   m l / m 2 ,   p r e f e r a b l y   60  ml /m2  t o  
3 , 0 0 0   ml /m2  to  t h e   l i g h t - s e n t s i t i v e   p h o t o g r a p h i c   m a t e r i a l  

30  i n t o   t h e   s t a b i l i z i n g   t a n k   to  s e c u r e   t h e   e f f e c t s   s i m i l a r  
as  or  more  t h a n   t h e   a b o v e   c o n v e n t i o n a l   p r o c e s s i n g ,   and  i s  
s p e c i f i c a l l y   d i s c l o s e d   as  an  image   s t a b i l i z i n g   p r o c e s s i n g  
in  J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n   N o .  
1 3 4 6 3 6 / 1 9 8 3 ,   e t c .  

35  A c c o r d i n g l y ,   by  use   of  t he   s t a b i l i z j i n g   s o l u t i o n  
s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   a c c o r d i n g   to  t he   p r e s e n t  
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i n v e n t i o n ,   t h e r e   i s   no  r e q u i r e m e n t   to  p r o v i d e   p i p e l i n e s  
f o r   s u p p l y i n g   f rom  and  d i s c h a r g i n g   to  t h e   o u t s i d e   of  t h e  
a u t o m a t i c   p r o c e s s i n g   m a c h i n e   f o r   w a t e r   w a s h i n g   as  in  t h e  
c o n c v e n t i o n a l   p r o c e s s .  

5  The  e v a p o r a t i o n   t r e a t m e n t   of  t h e   p r e s e n t   i n v e n t i o n  
i s   p r e f e r a b l y   e m p l o y e d   in  c o n m b i n a t i o n   w i t h   t h e  
p r o c e s s i n g   by  use   of  t h e   s t a b i l i z i n g   s o l u t i o n  
s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g ,   b e c a u s e   an  a m o u n t   o f  
p r o c e s s e d   w a s t e   s o l u t i o n   i s   s m a l l   and  h e n c e   a  l a r g e  

10  e f f e c t   of  h e a t   e x c h a n g e   i s   o b t a i n e d .  

T h e r e   may  be  a  k i n d   of  s t a b i l i z i n g   s o l u t i o n   w h i c h  
has   a  f u n c t i o n   f o r   s t a b i l i z i n g   t he   c o l o r   image   and  a  
f u n c t i o n   of  d r a i n i n g   b a t h   f o r   p r e v e n t i n g   t h e  
c o n t a m i n a t i o n   such  as  u n e v e n   w a s h i n g .   The  s t a b i l i z i n g  

15  s o l u t i o n   may  f u r t h e r   c o n t a i n   c o l o r i n g   c o n t r o l l i n g  
s o l u t i o n   and  a n t i s t a t i c   s o l u t i o n   c o n t a i n i n g   a n t i s t a t i c  
a g e n t .   When  b l e a c h - f i x i n g   c o m p o n e n t s   a r e   b r o u g h t   f r o m  
the   p r e - b a t h   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 ,   t h e r e   may  b e  
p r o v i d e d   any  p r o v i s i o n s   to   t he   s t a b i l i z i n g   s o l u t i o n   f o r  
n e u t r a l i z i n g ,   d e s a l t i n g   and  i n a c t i v a t i n g   t h e   c o m p o n e n t s  
to  p r e v e n t   a  d e t e r i o r a t i o n   of  d y e .  

As  t he   c o m p o n e n t   c o n t a i n e d   in  such   a  s t a b i l i z i n g  
s o l u t i o n ,   t h e r e   may  be  i n c l u d e d   c h e l a t i n g   a g e n t s   h a v i n g   a  
c h e l a t e   s t a b i l i t y   c o n s t a n t   w i t h   i r o n   i o n s   of   6  or   h i g h e r  

25  ( p a r t i c u l a r l y   p r e f e r a b l y   8  or  h i g h e r ) .   Such  c h e l a t i n g  
a g e n t s   may  i n c l u d e   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 s ,   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 s ,  
p o l y h y d r o x y   c o m p o u n d s ,   i n 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 s ,   e t c .   P a r t i c u l a r l y   p r e f e r a b l y   f o r   t h e  
30  e f f e c t   of  t h e   p r e s e n t   i n v e n 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 ,   l - h y d r o x y e t h y l i d e n e - l , l - d i p h o s p h o n i c   a c i d   o r  
s a l t s   t h e r e o f   may  be  e m p l o y e d .   T h e s e   c o m p o u n d s   may  b e  
u s e d   g e n e r a l l y   a t   c o n c e n t r a t i o n s   of  a b o u t   0 .1   g  to  10  g  
pe r   l i t e r   of  t he   s t a b i l i z i n g   s o l u t i o n ,   more  p r e f e r a b l y   a t  

35  c o n c e n t r a t i o n s   of  a b o u t   0 .5   g  to  5  g  p e r   l i t e r   of  t h e  
s t a b i l i z i n g   s o l u t i o n .  
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As  t h e   compound   to   be  a d d e d   in  t h e   s t a b i l i z i n g  
s o l u t i o n ,   ammonium  c o m p o u n d   may  be  e m p l o y e d ,   t h e s e   a r e  
s u p p l i e d   f rom  ammonium  s a l t s   of   v a r i o u s   i n o r g a n i c  
c o m p o u n d s .   As  t h e   ammonium  c o m p o u n d s ,   t h e r e   may  b e  

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

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

15  d i e t h y l d i t h i o c a r b a m a t e ,   ammonium  f o r m a t e ,   a m m o n i u m  
h y d r o g e n   m a l a t e ,   ammonium  h y d r o g e n   o x a l a t e ,   a m m o n i u m  
h y d r o g e n   f u t a r a t e ,   ammonium  h y d r o g e n   t a r t a r a t e ,   a m m o n i u m  
l a c t a t e ,   ammonium  m a l a t e ,   ammonium  m a l e a t e ,   a m m o n i u m  
o x a l a t e ,   ammonium  f u t a r a t e ,   ammonium  p i c r a t e ,   a m m o n i u m  

20  p y r o l i d i n e   d i t h i o c a r b a m a t e ,   ammonium  s a l i c y l a t e ,   a m m o n i u m  
s u c c i n a t e ,   ammonium  s u l f a n a t e ,   ammonium  t a r t a r a t e ,  
ammonium  t h i o g l y c o l a t e ,   2 , 4 , 6 - t r i n i t r o p h e n o l   a m m o n i u m ,  
e t c .   Amount   of  t he   ammounium  c o m p o u n d   a d d e d   may  b e  
w i t h i n   t h e   r a n g e   of  f rom  0 . 0 5   to   100  g,  p r e f e r a b l y   f r o m  

25  0 .1   to   20  g  p e r   l i t e r   of  t he   s t a b i l i z i n g   s o l u t i o n .  
As  t h e   compound   to   be  a d d e d   in  t h e   s t a b i l i z i n g  

s o l u t i o n ,   t h e r e   may  be  i n c l u d e d   pH  c o n t r o l l e r s ,  
a n t i f u n g a l   a g e n t s   as  d i s c l o s e d   in  J a p a n e s e   U n e x a m i n e d  
P a t e n t   P u b l i c a t i o n   No.  4 3 7 4 1 / 1 9 8 6   p a g e s   26  to   30,  such   a s  

30  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 e ,   2 - o c t y l - 4 -  
i s o t h i a z o l i n e - 3 - o n e ,   l , 2 - b e n z i s o t h i a z o l i n e - 3 - o n e   a n d  
o t h e r s ,   p r e s e r v a t i v e s   such   as  w a t e r - s o l u b l e   m e t a l   s a l t s ,  
e t c . ,   d i s p e r s i n g   a g e n t s   such   as  e t h y l e n e   g l y c o l ,  
p o l y e t h y l e n e   g l y c o l ,   p o l y v i n y l   p y r r o l i d o n e   (PVP  K - 1 5 ,  

35  L u v i s c o l   K - 1 7 ,   e t c . ) ,   e t c . ,   f i l m   h a r d e n i n g   a g e n t s   such   a s  
f o r m a l i n ,   e t c . ,   f l u o r e s c e n t   b r i g h t e n e r s   and  so  o n .  
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Above  a l l ,   in  t he   p r e s e n t   i n v e n t i o n ,   a  s t a b i l i z i n g  
s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   c o n t a i n i n g   a n  
a n t i f u n g a l   a g e n t   as  m e n t i o n e d   a b o v e   may  be  p a r t i c u l a r l y  
p r e f e r a b l y   u s e d ,   b e c a u s e   g e n e r a t i o n   of  t a r   in  t h e  

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

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

In  t h e   a b o v e   s t a b i l i z i n g   s o l u t i o n   f o r   n e g a t i v e ,  
t h e r e   may  be  s o m e t i m e s   a d d e d   v a r i o u s   a d d i t i v e s ,   i f  

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

15  i m p r o v i n g   and  e x p a n d i n g   t h e   p r o c e s s i n g   e f f e c t s   such   a s  
t o n e   m o d i f i e r s ,   e t c .  

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

20  The  c o m p o n e n t s   c o n t a i n e d   in  t h e   w a s t e   s o l u t i o n   o f  
t h e   a b o v e   c o l o r   d e v e l o p i n g   s o l u t i o n   a r e   v a r i o u s  
c o m p o n e n t s   or  a d d i t i v e s   as  d e s c r i b e d   a b o v e   and  t h e  
c o m p o n e n t s   d i s s o l v e d   o u t   and  a c c u m u l a t e d   f rom  t h e  
p h o t o g r a p h i c   m a t e r i a l   to  be  p r o c e s s e d .  

25  The  c o m p o n e n t s   c o n t a i n e d   in  t h e   w a s t e   s o l u t i o n s   o f  
t h e   a b o v e   b l e a c h - f i x i n g   s o l u t i o n   and  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   v a r i o u s   c o m p o n e n t s   or   a d d i t i v e s   as  d e s c r i b e d  
a b o v e   and  t h e   c o m p o n e n t s   d i s s o l v e d   o u t   and  a c c u m u l a t e d  
f rom  t h e   p h o t o g r a p h i c   m a t e r i a l ,   e t c .  

30  N e x t ,   r e f e r r i n g   to  t h e   d r a w i n g s ,   d e s c r i b e d   i s   a n  
e x a m p l e   of  t he   e v a p o r a t i o n   t r e a t m e n t   d e v i c e   of  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   w a s t e   s o l u t i o n   w h i c h   i s   t h e   m o s t  
p r e f e r r e d   e m b o d i m e n t   in  p r a c t i c i n g   t h e   p r e s e n t   i n v e n t i o n .  
A ) . . . .   A u t o m a t i c   p r o c e s s i n g   m a c h i n e  

35  The  a u t o m a t i c   p r o c e s s i n g   m a c h i n e   f o r   w h i c h   t h e  
p r e s e n t   i n v e n t i o n   i s   a p p l i e d   i s   i n d i c a t e d   by  t he   s y m b o l  
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10  in  F i g .   1,  and  t h e   m a c h i n e   shown  in  t h e   F i g u r e   is   of  a  
s y s t e m   in  w h i c h   a  r o l l - s h a p e d   l i g h t - s e n s i t i v e  

p h o t o g r a p h i c   m a t e r i a l   F  i s   g u i d e d   c o n t i n u o u s l y   i n t o   a  
c o l o r   d e v e l o p i n g   t a n k   CD,  a  b l e a c h - f i x i n g   t a n k   BF  and  a  

5  s t a b i l i z i n g   t a n k   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   Sb  to  b e  
p h o t o g r a p h i c a l l y   p r o c e s s e d   t h e r e i n ,   and  a f t e r   d r y i n g   D,  
wound  up  ( a l t h o u g h   no t   shown  in  t h e   d r a w i n g ,   t h e  
a u t o m a t i c   p r o c e s s i n g   m a c h i n e   i s   i n c l u s i v e   of  v a r i o u s  
k i n d s   such   as  t h e   e m b o d i m e n t   h a v i n g   a  c o l o r   d e v e l o p i n g  

10  t a n k   CD  f o r   p e r m i t t i n g   a  s h o r t   l e a d e r   to   g u i d e   t h e  
l i g h t - s e n s i t i v e   p h o t o g r a p h i c   m a t e r i a l ,   a  b l e a c h i n g   t a n k  
BL,  a  f i x i n g   t a n k   FIX,  a  s t a b i l i z i n g   t a n k   s u b s t i t u t i n g  
f o r   w a t e r   w a s h i n g   Sb  and  a  s e c o n d   s t a b i l i z i n g   t a n k ,   b u t   a  
t y p i c a l   e x a m p l e   i s   shown  in  t h e   F i g u r e ) .  

15  H   is   a  r e p l e n i s h e r   t a n k ,   and  t h e   r e p l e n i s h e r   i s  
r e p l e n i s h e d   to  t h e   r e s p e c t i v e   p r o c e s s i n g   t a n k s   a c c o r d i n g  
to  t h e   c o n t r o l   d e v i c e   20  by  d e t e c t i n g   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   a m o u n t   of  t he   l i g h t - s e n s i t i v e   p h o t o g r a p h i c  
m a t e r i a l   F  w i t h   a  s e n s o r   21  as   d e s c r i b e d   in  d e t a i l   b e l o w  

20  and  f o l l o w i n g   t h e   d e t e c t e d   i n f o r m a t i o n .  
The  s y s t e m   of  p h o t o g r a p h i c   p r o c e s s i n g ,   t h e  

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

25  a p p l i c a b l e   f o r   o t h e r   s y s t e m s   and  c o n s t i t u t i o n s ,   i n c l u d i n g  
t h e   s o - c a l l e d   no  w a t e r   w a s h i n g   s y s t e m   as  d i s c l o s e d   i n  
J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s   Nos .   1 4 8 3 4 / 1 9 8 3 ,  
3 4 4 4 8 / 1 9 8 3 ,   1 3 2 1 4 6 / 1 9 8 2 ,   1 8 6 3 1 / 1 9 8 3 ,   2 6 3 9 4 1 / 1 9 8 5   a n d  
2 1 5 3 / 1 9 8 6 .  

I n c i d e n t a l l y ,   t h o u g h   t h e   mos t   p r e f e r r e d   e m b o d i m e n t  
30  of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   e q u i p p e d   in  t h e  

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

35  p r o c e s s i n g   w a s t e   s o l u t i o n   as  shown  in  F i g u r e   1 0 .  



0 2 2 3 6 0 5  

-  31  -  

R e g a r d i n g   to  t he   d e v i c e   of  F i g u r e   10  i s   e s s e n t i a l l y   t h e  
same  as  t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   in  t he   p r e s e n t  
s p e c i f i c a t i o n   and  h e n c e   d e s c r i b e d   s i m u l a t a n e o u s l y  
h e r e i n u n d e r .  

5  B)  R e c o v e r y   of  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
and  s i l v e r   r e c o v e r y  
When  t he   r e p l e n i s h e r   i s   r e p l e n i s h e d   to   t h e  

r e s p e c t i v e   p r o c e s s i n g   t a n k s ,   o v e r f l o w e d   w a s t e   s o l u t i o n s  
a r e   d i s c h a r g e d   f rom  t he   p r o c e s s i n g   t a n k s   and   c o l l e c t e d   i n  

10  t he   s t o c k   t a n k   30.  D u r i n g   t h i s   o p e r a t i o n ,   t he   w a s t e  
s o l u t i o n   in  t he   c o l o r   d e v e l o p i n g   t a n k   CD  is   c h a r g e d   i n t o  
the   s t o c k   t a n k   30  w i t h o u t   p a s s i n g   t h r o u g h   a  s i l v e r  
r e c o v e r y   means   80  a c c o r d i n g   to   t he   s i l v e r   r e c o v e r y  
t r e a t m e n t   t e c h n i q u e   of  t h e   p r e s e n t   i n v e n t i o n ,   bu t   t h e  

15  w a s t e   s o l u t i o n s   of  t he   b l e a c h - f i x i n g   t a n k   BF  and  t h e  
s t a b i l i z i n g   t a n k   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   Sb  a r e  
s u b j e c t e d   to  t he   s i l v e r   r e c o v e r y   t r e a t m e n t   by  t he   s i l v e r  
r e c o v e r y   means  80  a c c o r d i n g   to  t he   s i l v e r   r e c o v e r y  
t r e a t m e n t   t e c h n i q u e   of  t h e   p r e s e n t   i n v e n t i o n   as  d e s c r i b e d  

20  a b o v e   b e f o r e   t h e y   a r e   c h a r g e d   i n t o   t h e   s t o c k   t a n k   30.  I n  
t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   shown  in  F i g u r e   1,  t h e  
s o l u t i o n s   o v e r f l o w e d   f rom  t h e   u p p e r   p o r t i o n s   of  t h e  
p r o c e s s i n g   t a n k s   by  r e p l e n i s h m e n t   of  t h e   r e p l e n i s h e r   a r e  
to  be  p r o c e s s e d   as  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

25  s o l u t i o n .  

P r o v i s i o n   of  a  p l u r a l   number   of  s i l v e r   r e c o v e r y  
means   80  or  s t o c k   t a n k s   30,  and  p r o v i s i o n   of  a  p l u r a l  
number   of  t r e a t m e n t   means   40,  u t i l i z i n g   one  or  two  o r  
more  t h e   s t o c k   t a n k   ( f o r   e x a m p l e ,   u s i n g   them  a l t e r n a t e l y  

30  as  t he   s t o c k   t a n k   and  t he   t r e a t m e n t   m e a n s ) ,   e t c . ,   a r e  
a l s o   i n c l u d e d   in  t h e   p r e s e n t   i n v e n t i o n .   i f   a  c e r t a i n  
a m o u n t   i s   t r e a t e d   a t   a  t i m e   by  use   of  t he   s t o c k   t a n k   3 0 ,  
t h e   c o n c e n t r a t e d   or   d r i e d   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  
s o l u t i o n   can  be  u n i f o r m i z e d ,   and  t he   s t o c k   t a n k   30  i s  

35  u s e f u l   as  t he   b u f f e r   f rom  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  
t a n k s   to   t he   t r e a t m e n t   m e a n s .  
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As  a  means   f o r   t r a n s f e r r i n g   t h e   o v e r f l o w e d  
p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   to  t h e   s i l v e r  
r e c o v e r y   means   or   t he   s t o c k   t a n k   30,  a  s i m p l e   m e t h o d   i s  
to   p e r m i t   i t   to  f a l l   n a t u r a l l y   t h r o u g h   a  g u i d e   p i p e .  

5  H o w e v e r ,   t h e r e   may  be  a l s o   p r o v i d e d   a  means   f o r  
c o l l e c t i n g   t h e   h e a t   e n e r g y   p o s s e s s e d   by  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   w a s t e   s o l u t i o n   by  a r r a n g e m e n t   of  h e a t   e x c h a n g e  
means   in  t he   c o u r s e   of  t r a n s f e r ,   or  a l t e r n a t i v e l y   a  m e a n s  
f o r   p r e h e a t i n g   or  e v a p o r a t i n g   t he   s o l u t i o n   of  t h e  

10  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   b e f o r e   c o l l e c t e d  
i n t o   t h e   s i l v e r   r e c o v e r y   means   80  or  t h e   s t o c k   t a n k   30  b y  
u t i l i z i n g   t h e   h e a t   e n e r g y   of  t h e   a u t o m a t i c   p r o c e s s i n g  
m a c h i n e   or  t h e   e v a p o r a t i o n   t r e a t m e n t   d e v i c e   as  d e s c r i b e d  
b e l o w .   A l s o ,   i t   can  be  s o m e t i m e s   t r a n s f e r r e d   f o r c i b l y   b y  

15  means   of  a  pump  23,  e t c .  
A l s o ,   s i n c e   t h e   c o m p o n e n t s   in  t he   p h o t o g r a p h i c  

p r o c e s s i n g   w a s t e   s o l u t i o n s   in  t h e   r e s p e c t i v e   p h o t o g r a p h i c  
p r o c e s s i n g   t a n k s   CD,  BF  and  Sb  d i f f e r   f rom  one  a n o t h e r ,  
t h e   c a s e   of  t r e a t i n g   s e p a r a t e l y   by  p r e p a r a t i o n   of  s t o c k  

20  t a n k   30  f o r   e a c h   p h o t o g r a p h i c   p r o c e s s i n g   t a n k   or   f o r   t h e  
w a s t e   s o l u t i o n s   of  t h e   p r o c e s s i n g   t a n k s   d i v i d e d   i n t o   2  o r  
3  or   more  g r o u p s   w i t h o u t   t r e a t i n g   a l 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   w a s t e   s o l u t i o n s   a t   a  t i m e   is   a l s o   i n c l u d e d .  
P a r t i c u l a r l y ,   w i t h   r e s p e c t   to  r e c o v e r y   of  s i l v e r ,   i t   i s  

25  a d v a n t a g e o u s   to  t r e a t   t he   w a s t e   s o l u t i o n   of  t he   c o l o r  
d e v e l o p i n g   t a n k   CD  s e p a r a t e l y   f rom  the   w a s t e   s o l u t i o n s   o f  
t h e   b l e a c h - f i x i n g   t a n k   BF  and  the   s t a b i l i z i n g   t a n k  
s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   S b .  

A l s o ,   by  c o n n e c t i n g   a  p i p e   to  t h e   a l r e a d y   e x i s t i n g  
30  w a s t e   s o l u t i o n   t a n k   in  t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e ,  

e t c . ,   t h e   w a s t e   s o l u t i o n   may  be  t r a n s f e r r e d   f o r c i b l y   i n t o  
t h e   s t o c k   t a n k   by  means   of  a  pump.  F u r t h e r ,   t h e   w a s t e  
s o l u t i o n   t a n k   of   t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   i t s e l f  
can  be  a l s o   u t i l i z e d   as  t he   s t o c k   t a n k ,   in  t h i s   c a s e ,   i t  

35  i s   p r e f e r a b l e   to  t r a n s f e r   f o r c i b l y   t he   w a s t e   s o l u t i o n  
t h r o u g h   t he   p i p e l i n e   by  a c t u a t i n g   t he   pump  w i t h   d e t e c t i o n  
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of   t he   w e i g h t   of  s a i d   s t o c k   t a n k .   I t   i s   a l s o   p r e f e r a b l e  
to  have   a  f l o a t   f l o a t e d   in  t he   w a s t e   s o l u t i o n   t a n k   a n d  

a c t u a t e   t h e   pump  by  d e t e c t i o n   of  t h e   l i q u i d   s u r f a c e   a t   a  
c e r t a i n   l e v e l   or  h i g h e r ,   b e c a u s e   i t   can  be  e a s i l y   s e t   i n  

5  an  e x i s t i n g   a u t o m a t i c   p r o c e s s i n g   m a c h i n e .  
C ) . . . .   T r e a t i n g   m e a n s  

The  t r e a t i n g   means   40  i n c l u d e s   a  h e a t i n g   means   4 1 ,  
a  t r e a t i n g   c h a m b e r   42  c o n t a i n i n g   a  means   f o r   s t o r i n g   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   w a s t e   s o l u t i o n   ( c o n c e n t r a t e )  

10  d u r i n g   t r e a t m e n t   or  a f t e r   t r e a t m e n t ,   a  means   f o r  
d i s c h a r g i n g   the   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
w h i c h   has   been   t r e a t e d   ( c o n c e n t r a t e )   f rom  t h e   t r e a t i n g  
c h a m b e r   4 2 .  

A l s o ,   i t   may  be  a l s o   made  an  e x a m p l e   a d d e d   w i t h   a  
15  gas  a b s o r b i n g   means   50  and  51  such  as  a  f i l t e r ,  

a d s o r b e n t ,   e t c . ,   and  a  means   f o r   r e u t i l i z a t i o n   o f  
d i s t i l l e d   s o l u t i o n   60  i n c l u d i n g   a  c o o l i n g   means   of  v a p o r .  
As  t h e   h e a t i n g   means   41,  t he   h e a t   s o u r c e   and   t h e   h e a t i n g  
( e v a p o r a t i o n )   means   a r e   i m p o r t a n t ,   bu t   t h e r e   e x i s t s   n o  

20  r e a s o n   to   l i m i t   t h e s e   to   s p e c i f i c   o n e s   in  a p p l i c a t i o n   o f  
t he   p r e s e n t   i n v e n t i o n ,   bu t   t h e r e   may  be  i n c l u d e d   t h e  
e m b o d i m e n t s   in  w h i c h   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   w a s t e  
s o l u t i o n   i s   h e a t e d   by  u t i l i z i n g   one  or  two  or   m o r e  
c o m b i n a t i o n   of  e f f e c t i v e   h e a t   s o u r c e s ,   s u c h   a s  

25  e l e c t r i c i t y ,   g a s ,   s o l a r   h e a t ,   e t c . ,   to   v a p o r i z e   a n d  
c o n c e n t r a t e   s a i d   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n .  
A l s o ,   v a r i o u s   c o n s t i t u t i o n s   a r e   p o s s i b l e   f rom  one  i n  
w h i c h   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   w a s t e   s o l u t i o n   i s  
s t o r e d   in  t he   t r e a t i n g   c h a m b e r   42  and  h e a t e d   as  a  w h o l e  

30  t o ,   f o r   e x a m p l e ,   one  in  w h i c h   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  
w a s t e   s o l u t i o n   is   f a l l e n   or   t h r o w n   ( i n c l u d i n g   s p r a y i n g )  
o n t o   a  h e a t e d   body  s u c h   as  o v e r h e a t e d   m e t a l   p l a t e ,   e t c . ,  
to   e f f e c t   e v a p o r a t i o n   and  one  in  w h i c h   i t   i s   f e d  

q u a n t i t a t i v e l y   to   t h e   h e a t   s o u r c e   to  be  p r o c e s s e d  
35  c o n t i n u o u s l y .   F u r t h e r ,   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   w a s t e  

s o l u t i o n   may  be  e v a p o r a t e d   by  a t o m i z i n g   p h o t o g r a p h i c  
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p r o c e s s i n g   w a s t e   s o l u t i o n   in  m i s t   w i t h i n   t h e   t r e a t i n g  
c h a m b e r   42  and  a p p l y i n g   h e a t e d   a i r   t h e r e t o .   A l s o ,   t h e  
h e a t e d   a i r   may  be  t h r o w n   i n t o   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  
w a s t e   s o l u t i o n .  

5  The  means   f o r   a t o m i z a t i o n   s h o u l d   p r e f e r a b l y   be  o n e  
wh ich   c a r r i e s   t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  
on  a  h e a t e d   w h i r l i n g   gas   s t r e a m ,   p r e f e r a b l y   a  s p r a y  
d r y i n g   d e v i c e .  

The  h e a t i n g   means   41  may  be  p o s i t i o n e d   a b o v e   o r  
10  i n t e r n a l l y   of  t he   s t o r e d   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

s o l u t i o n   or   o u t s i d e   of   t h e   t r e a t i n g   c h a m b e r   42,  e t c . ,   a s  
d e s i r e d .  

P r e h e a t i n g   of  t h e   w a s t e   s o l u t i o n   may  be  p e r f o r m e d  
on  t he   way  f rom  t he   s t o c k   t a n k   30  to  t he   t r e a t i n g   c h a m b e r  

15  40  by  u t i l i z i n g   h e a t   e x c h a n g e   b e t w e e n   t he   w a s t e   s o l u t i o n  
and  t h e   v a p o r   g e n e r a t e d .  

O t h e r   t h a n   t h e   c o n s t i t u t i o n   u t i l i z i n g   t h e   i n n e r  
k e t t l e   as  m e n t i o n e d   a b o v e ,   as  t h e   d i s c h a r g i n g   means   4 3 ,  
v a r i o u s   d e s i g n s   a r e   p o s s i b l e   such   t h a t   t he   c o n c e n t r a t e   o f  

20  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   i s   p e r m i t t e d  
to  be  d i s c h a r g e d   by  use   of  t he   c i s c h a r g i n g   m e a n s  
u t i l i z i n g   r o t a r y   s c r e w   pump  or  to  f a l l   n a t u r a l l y   f rom  t h e  
b o t t o m   of  t he   t r e a t i n g   c h a m b e r   42  t h r o u g h   t h e   v a l v e   a n d  
r e c o v e r e d   by  r e c o v e r i n g   c o n t a i n e r   45,  f o l l o w e d   b y  

25  a d d i t i o n   of  t he   c a r r i e r   to   e f f e c t   s o l i d i f i c a t i o n  
t r e a t m e n t .  

A l s o ,   t h e   c o n c e n t r a t e   may  be  a d d e d   w i t h   t h e  
a b s o r v a b l e   r e s i n   or   s o l i d i f y i n g   a g e n t   to  c o n d u c t  
s o l i d i f i c a t i o n   and  t h e   s o l i d i f i e d   p r o d u c t   i s   d i s c h a r g e d .  

30  F u r t h e r ,   d i s c h a r g i n g   may  be  c a r r i e d   o u t   t h r o u g h   t h e  
s e p a r a t i n g   means   such   as  bag  f i l t e r .  

In  t h e   e v a p o r a t i o n   m e t h o d   of  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   w a s t e   s o l u t i o n   of  t he   p r e s e n t   i n v e n t i o n ,  
p a r t i c u l a r l y   when  t h e   h e a t i n g   means   41  c o n t a c t s   d i r e c t l y  

35  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   such   as  t h e  
h e a t   s o u r c e   b u i l t - i n   q u a r t z   t u b e   or  e l e c t r i c a l   h e a t i n g  
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p l a t e   of  n i c h r o m e   w i r e ,   e t c . ,   i t   has  been   f o u n d   t h a t   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   w a s t e   s o l u t i o n   i s   s e c u r e d   o n t o  

t he   s u r f a c e   of  t h e   h e a t i n g   means   u n d e r   t h e   s c o r c h e d   s t a t e  

,,..  to   l o w e r   r e m a r k a b l y   h e a t   e f f i c i e n c y   in  t h e   p r o c e s s   o f  
5  c o n c e n t r a t i n g   or  d r y i n g   t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

s o l u t i o n .   A l s o ,   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   w a s t e  

s o l u t i o n   i s   l i a b l e   to   be  s e c u r e d   on  t h e   t h e r m a l l y  
c o n d u c t i v e   member  w h i c h   c o n d u c t s   h e a t   f rom  t h e   h e a t  

s o u r c e   to  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   w a s t e   s o l u t i o n ,   a n d  
10  f u r t h e r   i t   has  been   f o u n d   t h a t   c o r r o s i o n   i s   l i a b l e   t o  

o c c u r   when  the   w a s t e   s o l u t i o n   or  i t s   v a p o r   c o n t a c t s  

d i r e c t l y   t he   p o r t i o n   no t   r e l a t e d   to  h e a t i n g .  

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

v a r i o u s   e x p e r i m e n t s   to  o b t a i n   t he   f o l l o w i n g   p r e f e r a b l e  
15  e x a m p l e .  

An  e x a m p l e   was  a t t e m p t e d   to  a p p l y ,   f o r   e x a m p l e ,  
T e f l o n   w o r k i n g   ( c o a t i n g   of  f l u o r i n e   r e s i n )   o n t o   t he   h e a t  

s o u r c e   in  t he   c a s e   when  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   w a s t e  
s o l u t i o n   or  i t s   v a p o r   c o n t a c t s   d i r e c t l y   t h e   h e a t   s o u r c e ,  

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

the   c a s e   when  t he   h e a t   s o u r c e   does   no t   d i r e c t l y   c o n t a c t  

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   w a s t e   s o l u t i o n   as  shown  i n  

F i g .   1.  In  t h i s   e x a m p l e ,   two  750  W  n i c h r o m e   w i r e  

b u i l t - i n   q u a r t z   t u b e s   were   u s e d ,   a  m e t a l   k e t t l e   w a s  
25  p r o v i d e d   a b o v e   t h e   q u a r t z   t u b e s   and  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   w a s t e   s o l u t i o n   was  p l a c e d   t h e r e i n .   When  t h e  

e x p e r i m e n t   of  t r e a t i n g   t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

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

a p p l i e d   w i t h   T e f l o n   w o r k i n g   ( c o a t i n g   of  a  f l u o r i n e   r e s i n )  

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

p r o c e s s i n g   w a s t e   s o l u t i o n   44  on  t h e   s u r f a c e   of  t h e   m e t a l  

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

to  be  t r e a t e d ,   2  l i t e r s   of  w a s t e   s o l u t i o n   c o u l d   b e  

c o n c e n t r a t e d   to  0 .5   l i t e r   w i t h i n   1  h o u r   and  no  s e c u r i n g  
35  p h e n o m e n o n   of  t a r   m a t e r i a l   of  t he   c o n c e n t r a t e d   w a s t e  

s o l u t i o n   was  s e e n   o v e r   a  p r o l o n g e d   u s e .   On  t he   o t h e r  



0 2 2 3 6 0 5  

-  36  -  

h a n d ,   on  t he   m e t a l   w i t h o u t   any  w o r k i n g   t r e a t m e n t ,   a  t a r  
m a t e r i a l   was  f o u n d   to  be  s e c u r e d   to  t a k e   a  l o n g   t i m e   f o r  

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

5  e f f i c i e n c y   was  r e m a r k a b l y   l o w e r e d ,   b u t   a l s o   p r o g r e s s   o f  
c o r r o s i o n   was  s e e n   a t   t he   m e t a l   p o r t i o n .  

When  t he   e x p e r i m e n t s   were   c o n d u c t e d   w i t h   T e f l o n  

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

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

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

A l s o ,   when  the   e x p e r i m e n t   was  c o n d u c t e d   in  t h e  

same  m a n n e r   by  use   of  i n o r g n a i c   f i b e r s   as  d e s c r i b e d   i n  
" C o l l e c t i v e   C o m p o s i t e   M a t e r i a l   T e c h n o l o g y "   ( p u b l i s h e d   b y  

15  S a n g y o   G i j u t s u   C e n t e r ,   P.  2 1 3 - 2 1 9 ,   1 9 7 6 ) ,   "New  M a t e r i a l  
1984"   ( p u b l i s h e d   by  T o r a y   R e s e a r c h   C e n t e r ,   P.  2 8 7 - 3 1 5 ,  
1984)   and   " C o m p o s i t e   M a t e r i a l "   ( p u b l i s h e d   by  T o d a i  

S h u p p a n k a i ,   1 9 8 4 ) ,   t he   same  r e s u l t s   as  d e s c r i b e d   a b o v e  

were   o b t a i n e d .  
20  As  shown  in  F i g .   1,  in  t he   c a s e   of  u t i l i z i n g   a n  

i n n e r   k e t t l e ,   a  means  f o r   p r e v e n t i n g   s e c u r i n g   or  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   w a s t e   s o l u t i o n   as  d e s c r i b e d   a b o v e  
is   a p p l i e d   on  t h e   i n n e r   s i d e   t h e r e o f ,   p a r t i c u l a r l y   a t   t h e  

p o r t i o n   w h e r e   h e a t   of  t h e   h e a t i n g   means   41  i s  
25  t r a n s m i t t e d ,   bu t   i t   is   p r e f e r a b l e   to  a p p l y   t he   means   f o r  

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

30  N e x t ,   t he   e x p e r i m e n t   was  c a r r i e d   o u t   f o r   an  
'' 

e x a m p l e   in  w h i c h   a  n i c h r o m e   w i r e   b u i l t - i n   q u a r t z   t u b e   w a s  
a r r a n g e d   ( n o t   shown)   as  t h e   h e a t   s o u r c e   a t   t he   b o t t o m   o f  
t h e   t r e a t i n g   c h a m b e r   42  in  F i g .   1,  a  l i q u i d   l a y e r   44  o f ,  
f o r   e x a m p l e ,   s i l i c o n e   o i l   was  f o r m e d   as  t h e   s e c u r i n g  

35  p r e v e n t i n g   means   to  s l i g h t l y   t he   u p p e r   p o r t i o n   t h e r e o f  
and  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   w a s t e   s o l u t i o n   was  s t o r e d  
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t h e r e o n   to  c a r r y   o u t   h e a t i n g   t r e a t m e n t .   As  t h e   r e s u l t ,  
no  s e c u r i n g   p h e n o m e n o n   of  w a s t e   s o l u t i o n   o n t o   t h e   h e a t  
s o u r c e   c o u l d   be  s e e n   to  o b t a i n   good  r e s u l t   s i m i l a r l y   a s  

f  w i t h   T e f l o n   w o r k i n g .  
5  The  c o n s t i t u t i o n   of  t h e   t r e a t i n g   c h a m b e r   42  may  b e  

d e t e r m i n e d   c o r r e s p o n d i n g   to  t h e   h e a t i n g   means   41  a s  
d e s c r i b e d   a b o v e ,   bu t   i t   i s   p r e f e r a b l y   b r o u g h t   to  a n  
a t m o s p h e r e   u n d e r   r e d u c e d   p r e s s u r e   to  l o w e r   t he   b o i l i n g  
p o i n t   f o r   p r o m o t i n g   e v a p o r a t i o n   of  w a t e r .  

10  Ifc  i s   p r e f e r a b l e   t h a t   t h e   t r e a t i n g   c h a m b e r   42  
s h o u l d   be  c o n s t i t u t e d   so  as  to  s t o r e   t he   p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n   or  t h e   c o n c e n t r a t e   w h i c h   h a s  
been   t r e a t e d ,   an  i n n e r   k e t t l e   or  i n n e r   l i n e r   44  f o r m e d   o f  
a  m e t a l ,   p o r c e l a i n   or   s y n t h e t i c   r e s i n   a n d ,   by  use  of  a  

15  s e p a r a t i n g   means  such   as  bag  f i l t e r   or  p a c k ,   t h e   t r e a t e d  
c o n c e n t r a t e   s h o u l d   be  s o l i d i f i e d   and  t a k e n   o u t   t o g e t h e r  
w i t h   t h e   i n n e r   l i n e r   47  or  t he   bag  f i l t e r   or   pack   to  b e  
d i s c a r d e d   or  d i s p o s e d .   O t h e r   t h a n   t he   c o n s t i t u t i o n  
u t i l i z i n g   t he   i n n e r   k e t t l e   or  i n n e r   l i n e r   44  as  d e s c r i b e d  

20  a b o v e ,   as  t h e   d i s c h a r g i n g   means   43,  v a r i o u s   d e s i g n s   a r e  
p o s s i b l e   such  t h a t   t h e   c o n c e n t r a t e   of  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   w a s t e   s o l u t i o n   is   p e r m i t t e d   to  f a l l   n a t u r a l l y  
t h r o u g h   a  v a l v e   f rom  t h e   known  d i s c h a r g i n g   d e v i c e  
u t i l i z i n g   a  r o t a r y   s c r e w   pump  or  t he   b o t t o m   of  t h e  

25  t r e a t i n g   c h a m b e r   42  i n t o   a  v e s s e l   c o n t a i n i n g   1  or  2  o r  
more  of  t he   l i q u i d   a b s o r b a b l e   r e s i n ,   s o l i d i f y i n g   a g e n t  
and  d r y i n g   a g e n t .  

The  i n n e r   l i n e r   44  or  pack   s h o u l d   p r e f e r a b l y   b e  
made  of  a  h e a t   r e s i s t a n t   and  c h e m i c a l   r e s i s t a n t   m a t e r i a l  

30  such   as  c a r b o n   f i b e r ,   a r a m i d e   f i b e r ,   T e f l o n   r e s i n   f i b e r ,  
hemp,  g l a s s   f i b e r ,   p o l y e t h y l e n e   f o r m ,   p o l y p r o p y l e n e   f o r m ,  
e t c .  

A l s o ,   t he   c o n c e n t r a t e   may  be  a d d e d   w i t h   a  l i q u i d  
a b s o r b a b l e   r e s i n ,   a  s o l i d i f y i n g   a g e n t   or   a  d r y i n g   a g e n t  

35  such   as  l i m e ,   e t c . ,   b e f o r e   d i s c h a r g i n g .   F u r t h e r ,   i t   i s  
a l s o   p r e f e r a b l e   to  e f f e c t   d i s c h a r g i n g   t h r o u g h   a  

5 >  
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s e p a r a t i n g   means   such  as  bag  f i l t e r ,   e t c .  
The  gas   a d s o r b i n g   means   50  s e p a r a t e s   and  r e c o v e r s  

h a r m f u l   g a s e s   such   as  h y d r o g e n   s u l f i d e ,   s u l f u r   o x i d e ,   o r  
ammonia   gas  (H2s ,   SO2,  NH3#  e t c . )   c o n t a i n e d   in  t h e  

5  e v a p o r a t e d   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   b y  
u t i l i z i n g   v a r i o u s   d e s u l f u r i z a t i o n   and  a d s o r p t i o n  
t e c h n i q u e   such   as  z e o l i t e   a d s o r b e n t ,   a c t i v a t e d   c h a r c o a l ,  
e t c .  

The  c o o l i n g   means   60  p e r f o r m s   s e c o n d a r y   t r e a t m e n t  
10  of  t h e   d i s t i l l e d   s o l u t i o n   s u b j e c t e d   to  e v a p o r a t i o n  

t r e a t m e n t   by  t h e   w a s t e   s o l u t i o n   t r e a t i n g   means   40  w i t h  
a c t i v a t e d   c h a r c o a l ,   r e v e r s e   o s m o s i s   m e m b r a n e ,   U V - r a y  
i r r a d i a t i o n ,   o x i d i z i n g   a g e n t ,   e t c . ,   to   o b t a i n   d i s t i l l e d  

s o l u t i o n ,   wh ich   i s   u t i l i z e d   in  p h o t o g r a p h i c   p r o c e s s i n g  
15  s o l u t i o n   in  t he   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   10.   T h a t  

i s ,   f o r   e x a m p l e ,   i t   i s   u s e d   when  u t i l i z e d   as  t h e  
d i s s o l v i n g   s o l u t i o n   f o r   t h e   r e p l e n i s h e r   or   t h e  

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

D)  . . . .   C o n t r o l  
20  The  c o n t r o l   in  t he   e v a p o r a t i o n   t r e a t m e n t   d e v i c e   o f  

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

(1)  d i s c h a r g i n g   of  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  
25  s o l u t i o n   to  t h e   s i l v e r   r e c o v e r y   means   80  or  t h e   s t o c k  

t a n k   30  and  3 1 ;  

(2)  f e e d i n g   of  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   w a s t e  
s o l u t i o n   f rom  t h e   s t o c k   t a n k   30  to  t h e   t r e a t i n g   means   4 0 ;  
and  ^  

30  (3)  a c t u a t i o n   of  t h e   t r e a t i n g   means   40,  and  t h e s e  
i t e m s   a r e   d e s c r i b e d   in  t h i s   o r d e r .  

(1)  D i s c h a r i n g   of  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  
w a s t e   s o l u t i o n   to  t he   s i l v e r   r e c o v e r y   means   80  or   t h e  
s t o c k   t a n k   3 0 :  

35  The  a m o u n t   and  t h e   t e m p e r a t u r e   of  t he   p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n   in  t h e   s i l v e r   r e c o v e r y   means   80  
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or  t he   s t o c k   t a n k   30  a r e   d e t e c t e d   by  t he   s e n s o r   24,  a n d  
t h e i r   i n f o r m a t i o n s   a r e   s u c c e s s i v e l y   m e m o r i e d   a t   t h e  
memory  p o r t i o n   of  t h e   c o n t r o l   d e v i c e   20.  A c c o r d i n g l y ,  
when  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   in  t h e  

5  ■  s i l v e r   r e c o v e r y   means   80  or   t he   s t o c k   t a n k   30  i s   d e t e c t e d  
to  be  u n d e r   t he   f u l l   s t a t e ,   r e p l e n i s h m e n t   of  t h e  
r e p l e n i s h e r   i s   p r o h i b i t e d   so  t h a t   no  p h o t o g r a p h i c  
p r o c e s s i n g   w a s t e   s o l u t i o n   may  n o t   n e w l y   d i s c h a r g e d ,   o r  
e m e r g e n t   d i s c h a r g i n g   by  means   of  a  pump  is   e f f e c t e d   f r o m  

10  t h e   s i l v e r   r e c o v e r y   means   80  or  t h e   s t o c k   t a n k   30  to   t h e  
t r e a t i n g   means   40  f o l l o w i n g   t he   s u p p l e m e n t   i n d i c a t i n g  
i n f o r m a t i o n   of  t he   r e p l e n i s h e r .   For  p r e v e n t i o n   o f  
e r r o n e o u s   a c t u a t i o n ,   i t   i s   p r e f e r a b l e   to  g i v e   t he   s i l v e r  
r e c o v e r y   means   80  or  t h e   s t o c k   t a n k   30  s u r p l u s   of  v o l u m e  

15  or  a r r a n g e   a  p l u r a l   number   of  s i l v e r   r e c o v e r y   means   8 0 ,  
s t o c k   t a n k   30  or  p r e l i m i n a r y   t a n k s .   On  t h e   o t h e r   h a n d ,  
in  t he   s y s t e m   of  t r e a t i n g   s e p a r a t e l y   f o l l o w i n g   t he   k i n d s  
of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n s   w i t h o u t  
t r e a t i n g   a l l   of  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   w a s t e  

20  s o l u t i o n s   a t   a  t i m e ,   d e t e c t i o n   of  l i q u i d   a m o u n t s   a n d  
t e m p e r a t u r e ,   e t c . ,   i s   p e r f o r m e d   f o r   r e s p e c t i v e   s i l v e r  
r e c o v e r y   means   80  and  s t o c k   t a n k s   3 0 .  

The  t e m p e r a t u r e   d e t e c t i o n   of   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   w a s t e   s o l u t i o n   in  t he   s t o c k   t a n k   30  i s  

25  i m p o r t a n t   as  t he   i n f o r m a t i o n   of  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   w a s t e   s o l u t i o n   in  t he   a c t u a t i o n   c o n t r o l   of  t h e  
t r e a t i n g   means   40  d e s c r i b e d   l a t e r ,   p a r t i c u l a r l y   f o r  
c o n t r o l   of  t he   h e a t i n g   t e m p e r a t u r e .  

(2)  F e e d i n g   of  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   w a s t e  
30  s o l u t i o n   f rom  t h e   s t o c k   t a n k s   30  and  31  to   t he   t r e a t i n g  

means   4 0 :  

For   f e e d i n g   c o n t r o l   of  t he   p h o t o g r a p h i c   p r o c e s s i n g  
w a s t e   s o l u t i o n   f rom  t he   s t o c k   t a n k s   30  and  31  to  t h e  
w a s t e   s o l u t i o n   t r e a t i n g   means   40,  t h e r e   a r e   t he   c a s e   w h e n  

35  the   number   of  t he   w a s t e   s o l u t i o n   t r e a t i n g   means   40  i s  
s i n g l e   and  t he   c a s e   when  i t   i s   p l u r a l .   In  t h e   l a t t e r  
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c a s e ,   f u r t h e r   p l u r a l   number   of  w a s t e   s o l u t i o n   t r e a t i n g  

means  40  a r e   p r e p a r e d ,   and   1  or   2  or   more  of  them  may  

s o m e t i m e s   f u n c t i o n   a l s o   as  t h e   s t o c k   t a n k s .   In  such   a  

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

means  40  p r e p a r e d   in  a  p l u r a l   number   f o r   e a c h   w a s t e  

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

as  in  t h e   c a s e   of  d i s c h a r g i n g   i n t o   t h e   s t o c k   t a n k s   a s  
d e s c r i b e d   a b o v e ,   and  as  a  g e n e r a l   r u l e   s u b j e c t e d   t o  

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

means   40  t h r o w n .  

When  t he   w a s t e   s o l u t i o n   t r e a t i n g   means   40  i s  

s i n g l e ,   so  t h a t   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   w a s t e  

s o l u t i o n s   s t o c k e d   s e p a r a t e l y   in  t he   s t o c k   t a n k   30  and  31  
15  may  no t   be  mixed   w i t h   e a c h   o t h e r ,   a n o t h e r   p h o t o g r a p h i c  

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

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

F e e d i n g   of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

s o l u t i o n   f rom  t he   s t o c k   t a n k   30  to  t h e   t r e a t i n g   means   40  
20  may  be  p e r f o r m e d   a c c o r d i n g   to   a  s y s t e m   in  w h i c h   a  

c o n s t a n t   a m o u n t   ( t h e   a m o u n t   w h i c h   can  be  s t o r e d   a t   a  t i m e  

w i t h i n   t h e   w a s t e   s o l u t i o n   t r e a t i n g   means   40)  i s   f ed   a t   a  
t i m e   and  a  s y s t e m   in  w h i c h   i t   i s   f ed   c o n t i n u o u s l y   i n  

e q u a l   a m o u n t s   or  v a r i a b l e   a m o u n t s .   In  t h e   f o r m e r   c a s e ,  
25  f e e d i n g   of  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   w a s t e   s o l u t i o n  

f rom  t h e   s t o c k   t a n k   30  to   t he   t r e a t i n g   means   40  i s  

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

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

s o l u t i o n   in  t h e   s t o c k   t a n k   30  by  t h e   s e n s o r   22  a n d / o r   t h e  
30  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   q u a n t i t y   i n '   t h e  

t r e a t i n g   means   40  by  t h e   s e n s o r   24.  In  t h i s   c a s e ,  

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

i n f o r m a t i o n   by  a  f l o w   m e t e r   p r o v i d e d   in  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   w a s t e   s o l u t i o n   f e e d i n g   p i p e   f rom  t h e   s t o c k  
35  t a n k   30  to  t h e   t r e a t i n g   means   4 0 .  

In  t h e   c a s e   of  t h e   s y s t e m   of  f e e d i n g   c o n t i n u o u s l y  
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in  e q u a l   a m o u n t s   or  v a r i a b l e   a m o u n t s ,   t h e   a m o u n t   of  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   w a s t e   s o l u t i o n   i s   c o n t r o l l e d  

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

5  h e a t i n g   means   41  of  t he   t r e a t i n g   means   40  or  t he   t r e a t i n g  
c h a m b e r   42.  A l t e r n a t i v e l y ,   w i t h   t he   a m o u n t   of  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   w a s t e   s o l u t i o n   f e d   b e i n g   m a d e  

a l w a y s   c o n s t a n t ,   t he   a m o u n t   of  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   w a s t e   s o l u t i o n   w i t h i n   t he   t r e a t i n g   means   40 

10  may  be  d e t e c t e d   by  the   s e n s o r   24  and  t h e   h e a t i n g  

t e m p e r a t u r e   of  the   h e a t i n g   means   41  such   as  h e a t e r   may  b e  

c o n t r o l l e d   to  be  e l e v a t e d   or  l o w e r e d   d e p e n d i n g   on  i t s  

a m o u n t ,   or  t he   h e a t i n g   t i m e   may  be  c o n t r o l l e d   to  b e  

i n c r e a s e d   or  d e c r e a s e d .  

15  (3)  A c t u a t i o n   of  t h e   h e a t i n g   means   4 0 :  

C o n t r o l   of  a c t u a t i o n   of  t he   t r e a t i n g   means   40,  a s  

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

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

p r o c e s s i n g   w a s t e   s o l u t i o n   f ed   and  t h e   p h o t o g r a p h i c  
20  p r o c e s s i n g   w a s t e   s o l u t i o n   t r e a t e d ,   or  t h e   a m o u n t   of  t h e  

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

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

s o l u t i o n .  

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

a c t u a t i o n   of  the   t r e a t i n g   means   40  can   be  c o n t r o l l e d   b y  

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

t e m p e r a t u r e   of  t he   h e a t i n g   means   41  or  t h e   t r e a t i n g  
30  c h a m b e r   42  a r e   d e t e c t e d .  

F e e d i n g   of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e  

s o l u t i o n   to  be  t r e a t e d   and  a c t u a t i o n   of  t h e   t r e a t i n g  

means   ( c o n t r o l   of  t he   h e a t i n g   m e a n s ,   d i s c h a r g i n g   of  t h e  

t r e a t e d   w a s t e   s o l u t i o n )   can  be  d e s i g n e d   v a r i o u s l y   such  a s  

35  a c t u a t i o n   s t o p p i n g   d u r i n g   d i s c h a r g i n g ,   low  e n e r g y  
a c t u a t i o n   of  t h e   h e a t i n g   means   d u r i n g   d i s c h a r g i n g ,  
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t r e a t m e n t   s i m u l t a n e o u s   w i t h   d i s c h a r g i n g   on  f e e d i n g ,   e t c .  
In  t h e   a b o v e   o p e r a t i o n ,   t h e   d e g r e e   of  t r e a t m e n t  

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

5  o t h e r w i s e   by  d e t e c t i o n   of  t h e   v i s c o s i t y   of  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   w a s t e   s o l u t i o n ,   t h e   l o w e r   l i m i t  
l e v e l   of  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   w a s t e   s o l u t i o n  
w i t h i n   t h e   p r o c e s s i n g   c h a m b e r   42,  t h e   v a p o r   t e m p e r a t u r e ,  

p r e s s u r e ,   w e i g h t ,   e l e c t r o c o n d u c t i v i t y ,   t u r b i d i t y ,  
10  t r a n s m i s s i o n   or  t e m p e r a t u r e   o u t s i d e   t he   d e v i c e ,   e t c . ,   a n d  

i t   i s   p r e f e r a b l e   to  c h a n g e   t h e   a c t u a t i o n   of  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   w a s t e   s o l u t i o n   t r e a t i n g   means   40 
to  s t o p p i n g   or  low  e n e r g y   r u n n i n g   a t   t h e   s t a g e   when  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   w a s t e   s o l u t i o n   has   b e e n  
15  c o n c e n t r a t e d   to  a  c e r t a i n   l e v e l .  

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

( e v a p o r a t i o n ,   c o n c e n t r a t i o n ) ,   d i s c h a r g i n g   of  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   w a s t e   s o l u t i o n   a r e   c o n t r o l l e d   b y  
a  v a r i e t y   of  i t e m s ,   and  v a r i o u s   s e n s o r s   24,  e t c . ,   a r e  

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

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

r e s i s t a n c e ,   w e i g h t ,   e t c . ,   c o r r e s p o n d i n g   t h e r e t o ,   and  t h e  
s e n s o r s   24,  e t c . ,   can  be  m o u n t e d   a t   v a r i o u s   p o s i t i o n s .  

In  t h e   c a s e   of  t i m e   c o n t r o l ,   i t   d i f f e r s   d e p e n d i n g  
25  on  t he   b a t c h   t r e a t m e n t   and  t h e   c o n t i n u o u s   t h r o w i n g  

t r e a t m e n t ,   and  t he   t i m e   i s   a l s o   d i f f e r e n t   d e p e n d i n g   o n  
t he   t e m p e r a t u r e   of  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   w a s t e  
s o l u t i o n   f e d .  

For   m e a s u r i n g   t he   t r e a t m e n t   p r o g r e s s   by  d e t e c t i o n  
30  of  t h e   v i s c o s i t y   of  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   w a s t e  

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

v i s c o m e t e r ,   e t c . ,   may  be  e m p l o y e d ,   or  o t h e r w i s e ,   f o r  

e x a m p l e ,   a  l o a d   i m p o s e d   on  a  p r o p e l l e r   or   rod   f o r  

s t i r r i n g   i s   d e t e c t e d ,   or  t h e   v i s c o s i t y   i s   d e t e c t e d   by  t h e  
35  l o a d   i m p o s e d   on  the   d r i v i n g   m o t o r   when  u s i n g   a  b a r   s c r e w  

as  t h e   d i s c h a r g i n g   m e a n s .   For  d e t e c t i o n   of  v i s c o s i t y   b y  
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u t i l i z i n g   such   a  r o t a r y   s c r e w   or   a  p r o p e l l e r ,   t h e  
t r e a t m e n t   c o m p l e t i o n   s i g n a l   i s   g e n e r a t e d   by  a  c e r t a i n  
e l e v a t i o n   in  r o t a t i o n a l   l o a d i n g   or  r e d u c t i o n   i n  
r o t a t i o n a l   number   a c c o r d i n g   to   t he   e l e v a t i o n   i n  

5/  v i s c o s i t y .  

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

10  t r a n s m i t t a n c e   ( a t t e n u a t i o n   d e g r e e )   of  l i g h t   or  r e f r a c t i v e  
i n d e x   is   u s e d .   I t   can  be  a l s o   d e t e c t e d   by  t h e   c h a n g e   i n  
e l e c t r i c a l   r e s i s t a n c e   a c c o m p a n i e d   w i t h   t h e   c h a n g e   i n  
c o n c e n t r a t i o n .  

For   d e t e c t i o n   of  t h e   v a p o r   t e m p e r a t u r e   in  t h e  
15  t r e a t i n g   c h a m b e r   42,  a l t h o u g h   no t   shown,   f o r   e x a m p l e ,   t h e  

d e v i c e   may  be  c o n s t i t u t e d   s u c h   t h a t   t he   l i q u i d   s u r f a c e   o f  
the   w a s t e   s o l u t i o n   w i l l   be  l o w e r e d   w i t h   t h e   e v a p o r a t i o n  
t r e a t m e n t   u n t i l   t he   h e a t e d   p o r t i o n   is   e x p o s e d   on  t h e  
l i q u i d   s u r f a c e   a t   a  p r e d e t e r m i n e d   l e v e l   or  l o w e r .   W i t h  

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

o v e r h e a t i n g   p h e n o m e n o n   f rom  t h e   s t a g e   when  t h e   h e a t i n g  
p o r t i o n   has   been  e x p o s e d ,   w h e r e b y   t he   p r o g r e s s   of  t h e  
w a s t e   s o l u t i o n   p r o c e s s i n g   can  be  d e t e c t e d .  

"   A l s o ,   by  m o u n t i n g   a  s e n s o r   c a u s i n g   c h a n g e   i n  
e l e c t r i c a l   r e s i s t a n c e   d e p e n d i n g   on  p r e s e n c e   or  a b s e n c e   o f  
t he   l i q u i d   a t   a  p r e d e t e r m i n e d   h e i g h t   on  t h e   i n n e r   w a l l   o f  
t h e   t r e a t i n g   c h a m b e r   42,  t he   l i q u i d   s u r f a c e   l e v e l   can  b e  
a l s o   d e t e c t e d .   The  l i q u i d   s u r f a c e   l e v e l   can  be  a l s o  

30  d e t e c t e d   by  a  m e c h a n i c a l   mean  by  use   a  f l o a t ,   e t c .  
For   m e a s u r e m e n t   of  w e i g h t ,   f o r   e x a m p l e ,   i t   can  b e  

d e t e c t e d   by  a r r a n g i n g   an  e l e c t r i c a l   or   m e c h a n i c a l  

g r a v i m e t e r   b e l o w   t h e   i n n e r   k e t t l e   a r r a n g e d   in  t h e  
t r e a t i n g   c h a m b e r   4 2 .  

35  The  a m o u n t   of  t he   v a p o r   g e n e r a t e d   can   be  d e t e c t e d  
by  a r r a n g i n g   a  f l o w   m e t e r   in  t he   s t a g e   p r e c e d i n g   to   t h e  
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gas  a d s o r b i n g   m e a n s ,   and  i t   can  a l s o   be  d e t e c t e d   b y  
m e a s u r i n g   t h e   a m o u n t   of  t h e   s t o r e d   d i s t i l l e d   s o l u t i o n  
( w e i g h t ,   l i q u i d   s u r f a c e   h e i g h t )   when  t h e   c o o l i n g   means   60  
i s   p r o v i d e d .  

5  In  t h e   l a t t e r   c a s e ,   a c t u a t i o n   of  t h e   w a s t e  
s o l u t i o n   t r e a t i n g   means   40  may  be  c h a n g e d   to  s t o p p i n g   o r  
low  e n e r g y   r u n n i n g   by  d e t e c t i o n   of  t h e   v a p o r   t e m p e r a t u r e ,  
w e i g h t   or  t h e   t e m p e r a t u r e   o u t s i d e   t h e   d e v i c e .  

In  t h e   p r e s e n t   i n v e n t i o n ,   " c o n c e n t r a t i o n "   m e a n s  
10  r e d u c t i o n   of  t he   w a s t e   s o l u t i o n   v o l u m e   to  one  h a l f   o r  

l e s s   of  t h e   v o l u m e   when  e x i t i n g   f rom  t he   p h o t o g r a p h i c  
p r o c e s s i n g   t a n k ,   p r e f e r a b l y   one  f o u r t h   or  l e s s   w i t h  
r e s p e c t   to  d i s c a r d i n g ,   more  p r e f e r a b l y   one  f i f t h   or   l e s s ,  
o p t i m u l l y   one  t e n t h   or  l e s s .   By  c o n c e n t r a t i o n ,  

15  g e n e r a t i o n   of  p r e c i p i t a t e s   or   t a r ,   e t c . ,   may  o c c u r .   T h e  
l i q u i d   as  a  who le   i s   r e q u i r e d   to  be  f l u i d ,   and  p r e s e n c e  
of  p r e c i p i t a t e s   or  s l u d g e   may  be  p e r m i s s i b l e .  

[ E x a m p l e s ]  

The  p r e s e n t   i n v e n t i o n   i s   d e s c r i b e d   in  d e t a i l   b y  
20  r e f e r r i n g   to  t he   f o l l o w i n g   e x a m p l e s ,   by  w h i c h   t h e  

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

The  S a k u r a   C o l o r   SR  p a p e r   ( p r o d u c e d   by  K o n i s h i r o k u  
P h o t o   i n d u s t r y   C o . )   was  p i c t u r e   p r i n t e d   and  t h e n  

25  s u b j e c t e d   to  c o n t i n u o u s   p r o c e s s i n g   by  use   of  t h e  
f o l l o w i n g   p r o c e s s i n g   s t e p s   and  p r o c e s s i n g   s o l u t i o n s .  
B a s i c   p r o c e s s i n g   s t e p s :  
(1)  C o l o r   d e v e l o p i n g   38  °c   3  m in .   30  s e c .  
(2)  B l e a c h - f i x i n g   38  °C  1  min .   30  s e c .  

30  (3)  S t a b i l i z i n g   p r o c e s s i n g   25  ° C - 3 5   °C  3  m i n .   & 

(4)  D r y i n g   75  ° C - 1 0 0   °C  a b o u t   2  m i n .  
P r o c e s s i n g   s o l u t i o n   c o m p o s i t i o n s :  
[ 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 y l   a l c o h o l   15  m l  
35  E t h y l e n e   g l y c o l   15  m l  

P o t a s s i u m   s u l f i t e   2 .0   g  
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P o t a s s i u m   b r o m i d e   1 .3   g  
Sod ium  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   2 4 . 0   g  
3 - M e t h y l - 4 - a m i n o - N - e t h y l - N - (   B -  

5  m e t h a n e s u l f   o n e a m i d e t h y l   ) a n i l i n e  
s u l f a t e   4.  5  g  

F l u o r e s c e n t   b r i g h t e n e r   ( 4 , 4 * -  
d i a m i n o s t i l b e n d i s u l f o n i c   a c i d  

d e r i v a t i v e )   ( t r a d e   name:   K a i c o l l  
10  P K - c o n c ,   p r o d u c e d   by  S h i n n i s s o  

Kako  Co.  )  )  1 .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  
1 - H y d r o x y e t h y l i d e n e - l   ,  1 -  

d i p h o s p h o n a t e   0  .  4  g  
15  H y d r o x y e t h y l i m i n o d i a c e t i c   a c i d   5 .0   g  

M a g n e s i u m   c h l o r i d e   h e x a h y d r a t e   0 .7   g  
l , 2 - D i h y d r o x y b e n z e n e - 3 , 5 - d i s u l f o n i c  

a c i d - d i s o d i u m   s a l t   0 . 2   g  
(made  up  to  one  l i t e r   w i t h   a d d i t i o n   of  w a t e r ,   a n d  

20  a d j u s t e d   to   pH  1 0 . 2 0   w i t h   p o t a s s i u m   h y d r o x i d e   a n d  

s u l f u r i c   a c i 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 ]  

B e n z y l   a l c o h o l   20  m l  

E t h y l e n e   g l y c o l   20  m l  
25  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   g  
H y d r o x y l a m i n e   s u l f a t e   4 .0   g  
3 - m e t h y l - 4 - a m i n o - N - e t h y l - N -   (  t i -  

me  t h a n e s u l f o n e a m i d e e t h y l )   a n i l i n e  
30  s u l f a t e   6 .0   g  

F l u o r e s c e n t   b r i g h t e n e r   ( 4 , 4 ' -  

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

d e r i v a t i v e )   ( t r a d e   name:   K a i c o l l  

P K - c o n c ,   p r o d u c e d   by  S h i n n i s s o  
35  Kako  C o . ) )   2 .5   g  

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

M a g n e s i u m   c h l o r i d e   h e x a h y d r a t e   0 .8   g  
l , 2 - D i h y d r o x y b e n z e n e - 3 , 5 - d i s u l f o n i c  

5  a c i d   d i s o d i u r a   s a l t   0 . 3   g  
(made  up  to  one  l i t e r   w i t h   a d d i t i o n   of  w a t e r ,   a n d  

a d j u s t e d   to  pH  1 0 . 7 0   w i t h   p o t a s s i u m   h y d r o x i d e ) .  

[ 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 a m i n e -  
1°  t e t r a a c e t a t e   d i h y d r a t e   6 0 . 0   g  

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   3 .0   g  
Ammonium  t h i o s u l f a t e  

(70%  s o l u t i o n )   1 0 0 . 0   m l  

Ammonium  s u l f i t e   (40%  s o l u t i o n )   2 7 . 5   m l  

15  (made  up  to  t he   t o t a l   q u a n t i t y   of  one  l i t e r   w i t h  

a d d i t i o n   of  w a t e r   and  a d j u s t e d   to   pH  7 .1   w i t h  

p o t t a 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 ) .  

[ 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 -  
20  t e t r a a c e t a t e   d i h y d r a t e   2 6 0 . 0   g  

P o t a s s i u m   c a r b o n a t e   4 2 . 0   g  
(made  up  to  t he   t o t a l   q u a n t i t y   of  one  l i t e r   w i t h  

a d d i t i o n   of  w a t e r ,   t h e   pH  of  t h i s   s o l u t i o n   i s  

6 . 7 + 0 . 1 ) .  
25  [ 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 )   5 0 0 . 0   m l  

Ammonium  s u l f i t e   (40%  s o l u t i o n )   2 5 0 . 0   m l  

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   1 7 . 0   g  
30  G l a c i a l   a c e t i c   a c i d   8 5 . 0   m l  

(made  up  to  t h e   t o t a l   q u a n t i t y   of  one  l i t e r   w i t h  

a d d i t i o n   of  w a t e r ,   t h e   pH  of  t h i s   s o l u t i o n   i s  

5 . 3 + 0 . 1 ) .  

[ S t a b i l i z i n g   t a n k   s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g  
35  and  i t s   r e p l e n i s h e r ]  

E t h y l e n e   g l y c o l   1 .0   g  

6 0 . 0   g  
3 .0   g  

1 0 0 . 0   m l  

2 7 . 5   m l  
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l - H y d r o x y e t h y l i d e n e - l , l - d i p h o s p h o n i c  
a c i d   (60%  a q u e o u s   s o l u t i o n )   1 .0   g  

Ammonia  w a t e r   (25%  a q u e o u s   s o l u t i o n  
of  ammonium  h y d r o x i d e )   2 .0   g  

5'  (made  up  to  one  l i t e r   w i t h   w a t e r   and  a d j u s t e d   t o  
pH  7 .0   w i t h   s u l f u r i c   a c i d ) .  

An  a u t o m a t i c   p r o c e s s i n g   m a c h i n e   was  f i l l e d   w i t h  
t he   a b o v e   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 ,   t h e  
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  t he   s t a b i l i z i n g   t a n k  

10  s o l u t i o n ,   and  r u n n i n g   t e s t   was  p e r f o r m e d   w h i l e   p r o c e s s i n g  
t he   a b o v e   S a k u r a   C o l o r   SR  p a p e r   s a m p l e   and  r e p l e n i s h i n g  
t he   a b o v 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 ,   t h e   b l e a c h - f i x i n g  
r e p l e n i s h e r s   A,  B  and  t h e   s t a b i l i z i n g   r e p l e n i s h e r   t h r o u g h  
t he   c o n s t a n t   v o l u m e   cups   e v e r y   3  m i n u t e s .   T h e  

15  r e p l e n i s h e d   a m o u n t s   were   190  ml  as  t he   r e p l e n i s h e d   a m o u n t  
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 ,   e a c h   50  ml  of  t h e  
b l e a c h - f i x i n g   r e p l e n i s h e r s   A,  B  as  t he   s u p p l e m e n t e d  
a m o u n t s   i n t o   t he   b l e a c h - f i x i n g   t a n k   and  250  ml  of  t h e  
s t a b i l i z i n g   r e p l e n i s h e r   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   a s  

20  t h e   s u p p l e m e n t e d   a m o u n t   i n t o   t h e   s t a b i l i z i n g   b a t h ,  
r e s p e c t i v e l y   pe r   1  m2  of  t h e   c o l o r   p a p e r .   T h e  
s t a b i l i z i n g   t a n k   of  t h e   a u t o m a t i c   p r o c e s s i n g   m a c h i n e   w a s  
made  a  m u l t i - t a n k   c o u n t e r c u r r e n t   s y s t e m ,   in  wh ich   t h e  
f i r s t   to  t he   t h i r d   s t a b i l i z i n g   t a n k s   were   p r o v i d e d   in  t h e  

25  d i r e c t i o n   of  t he   f l o w   of  t h e   s a m p l e ,   and  r e p l e n i s h m e n t  
was  e f f e c t e d   f rom  the   f i n a l   t a n k ,   t h e   o v e r f l o w e d   s o l u t i o n  
f rom  t h e   f i n a l   t a n k   was  p e r m i t t e d   to  f l o w   i n t o   t he   t a n k  
in  t h e   p r e c e d i n g   s t a g e ,   and  f u r t h e r   t he   o v e r f l o w e d  
s o l u t i o n   f rom  t h i s   t a n k   was  p e r m i t t e d   to  f l o w   i n t o   t h e  

30  t a n k   p r e c e d i n g   t h e r e t o .  

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  
t o t a l   a m o u n t   r e p l e n i s h e d   of  t h e   s t a b i l i z i n g   s o l u t i o n  
s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   became   3 - f o l d   of  t h e  
s t a b i l i z i n g   t a n k   v o l u m e .  

35  For  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   (A)  
w h i c h   i s   t h e   o v e r f l o w e d   s o l u t i o n   g e n e r a t e d   by  t he   a b o v e  



0 2 2 3 6 0 5  

-  48  -  

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

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 ]   :  [ t h e   o v e r f l o w e d  

s o l u t i o n   of  t h e   b l e a c h - f i x i n g   s o l u t i o n ]   :  [ t h e   o v e r f l o w e d  

s o l u t i o n   of  t he   s t a b i l i z i n g   s o l u t i o n   s u b s t i t u t i n g   f o r  

5  w a t e r   w a s h i n g ]   = 3 : 3 : 5 ,   t h e   f o l l o w i n g   t r e a t m e n t   w a s  

p r a c t i c e d .  

E x a m p l e   1 

E v a p o r a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   (A)  was  c a r r i e d   o u t   by  use  o f  

10  an  e v a p o r a t i o n   k e t t l e   h a v i n g   two  n i c h r o m e   w i r e   b u i l t - i n  

q u a r t z   t u b e s   of  750  W  p l a c e d   t h e r e i n ,   and  t h e   v a p o r   Q 

g e n e r a t e d   was  c o o l e d   by  means   of  a  r a d i a t i o n   p l a t e   d e v i c e  

62  shown  in  F i g .   3  to   o b t a i n   d i s t i l l e d   l i q u i d   R.  A l s o ,  

t h e   o d o r   was  f o u n d   to   be  e x t r e m e l y   l i t t l e   as  c o m p a r e d  

15  w i t h   t h e   c a s e   when  u s i n g   no  r a d i a t i o n   p l a t e   d e v i c e .  

E x a m p l e s   2  to  7 

When  the   v a p o r   Q  o b t a i n e d   by  t h e   e v a p o r a t i o n  

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

by  use   of  t he   c o o l i n g   means   shown  in  F i g .   4  to   F i g .   9 ,  

20  t he   o d o r   was  f o u n d   to  be  e x t r e m e l y   l i t t l e   in  any  c a s e  

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

u s i n g   no  c o o l i n g   means   to   g i v e   d i s t i l l e d   l i q u i d   R  w i t h o u t  

any  p r o b l e m .   In  F i g .   4  to  F i g .   6,  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   w a s t e   s o l u t i o n   had  been   p r e l i m i n a r i l y   h e a t e d ,  

25  and  t h e   e v a p o r a t i o n   t r e a t m e n t   in  t he   e v a p o r a t i o n   k e t t l e  

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

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

means   shown  in  F i g .   8  was  f o u n d   to   be  s u i t a b l e   f o r  

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

30  E x a m p l e   8  / /  

A f t e r   e v a p o r a t i o n   of  t h e   2  l i t e r   of  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   w a s t e   s o l u t i o n   (A)  to   d r y n e s s ,  

t h e   l i d   45  was  t a k e n   o f f   and  t h e   d r i e d   p r o d u c t   was  t a k e n  

o u t   f rom  t he   e v a p o r a t i o n   k e t t l e .   As  t h e   r e s u l t ,   i t   had  a  

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

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

a l s o   s c a t t e r e d   on  t h e   w a l l ,   w h e r e b y   a l l   of  them  c o u l d   b e  
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r e m o v e d   w i t h   d i f f i c u l t y .  
E x a m p l e   9 

An  i n n e r   l i n e r   44  c o m p r i s i n g   a  c a r b o n   f i b e r   f a b r i c  
was  c o v e r e d   p r e v i o u s l y   on  t he   b o t t o m   of  t he   e v a p o r a t i o n  

5-  k e t t l e ,   and  a f t e r   e v a p o r a t i o n   c o n c e n t r a t i o n   s i m i l a r l y   a s  
in  E x a m p l e   1,  20  g  of  a  h i g h   l i q u i d   a b s o r b a b l e   r e s i n  
( S u m i k a g e l   N - 1 0 0 :   t r a d e   name,   p r o d u c e d   by  S u m i t o m o   K a g a k u  

C o . )   was  a d d e d ,   and  t h e   s o l i d i f i e d   p r o d u c t   was  r e m o v e d  
t o g e t h e r   w i t h   t he   i n n e r   l i n e r   44  c o m p r i s i n g   t h e   a b o v e  

10  f a b r i c   to  be  w h o l l y   r e m o v e d   w i t h   e a s e .   When  t h e   i n n e r  
p o r t i o n   of  t h e   e v a p o r a t i o n   k e t t l e   was  o b s e r v e d ,   i t   w a s  
f o u n d   to  be  c l e a n   w i t h o u t   any  t r a c e   of  t he   s o - c a l l e d  
s t i c k i n g   or   s c a t t e r i n g .  

E x a m p l e   10  
15  E v a p o r a t i o n   t r e a t m e n t   was  c a r r i e d   o u t   w i t h   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   w a s t e   s o l u t i o n   (A)  to  be  t r e a t e d  
f e d   f i r s t   i n t o   t he   t r e a t i n g   c h a m b e r   42  b e i n g   2  l i t e r   a n d  
t he   h e a t   c a p a c i t y   of  t h e   h e a t e r   1 .5   KW,  and  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   w a s t e   s o l u t i o n   w i t h i n   t h e  

20  t r e a t i n g   means   40  was  e x a m i n e d   when  t h e   v i s c o s i t y   a t   t h e  
e v a p o r a t i o n   t e m p e r a t u r e   by  a  r o t a r y   v i s c o m e t e r   w a s  
i n c r e a s e d   by  10%.  As  t h e   r e s u l t ,   i t   was  f o u n d   to  b e  
c o n c e n t r a t e d   to  a b o u t   3 - f o l d .  

E x a m p l e   11  
25  E v a p o r a t i o n   t r e a t m e n t   was  c a r r i e d   o u t   w i t h   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   w a s t e   s o l u t i o n   (A)  to  be  t r e a t e d  
f e d   f i r s t   i n t o   t he   t r e a t i n g   c h a m b e r   42  b e i n g   2  l i t e r   a n d  
t h e   h e a t   c a p a c i t y   of  t he   h e a t e r   1 . 5   KW,  and  new  f e e d i n g  
of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   (A)  to   b e  

30  t r e a t e d   was  r e p e a t e d   s e v e r a l   t i m e s   when  t h e   v i s c o s i t y   b y  
a  r o t a r y   v i s c o m e t e r   was  i n c r e a s e d   by  10%,  and  t h e n   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   w a s t e   s o l u t i o n   in  t h e   t r e a t i n g  
means   40  was  e x a m i n e d   to  f i n d   t h a t   i t   was  c o n c e n t r a t e d   t o  
a b o u t   3 - f o l d   s i m i l a r l y   as  in  E x a m p l e   1 0 .  

35  E x a m p l e   1 2  

When  the   l i q u i d   s u r f a c e   l e v e l   w i t h i n   t h e   t r e a t i n g  
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c h a m b e r   42  was  d e t e c t e d   to  be  l e v e l e d   down  to  one  t e n t h ,  

t he   t h i c k e n e d   w a s t e   s o l u t i o n   was  t a k e n   o u t .   A l s o ,   w h e n  

t h e   l i q u i d   s u r f a c e   l e v e l   w i t h i n   t h e   t r e a t i n g   c h a m b e r   4 2  

was  d e t e c t e d   to  be  l e v e l e d   down  to  one  f i f t h ,   t h e  
5  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   (A)  to   be  t r e a t e d  

was  n e w l y   f e d .   A g a i n ,   when  t h e   l i q u i d   l e v e l   was  l e v e l e d  

down  to  one  f i f t h ,   t he   t h i c k e n e d   w a s t e   s o l u t i o n   was  t a k e n  

o u t .  

E x a m p l e   1 3  
10  A f t e r   d e s i l v e r i z a t i o n   t r e a t m e n t   of  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   w a s t e   s o l u t i o n   (A)  by  use  of  a n  

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

S e i k i   I n d u s t r y   L t d . ,   BN-10  t y p e )   u n t i l   t h e   c o n c e n t r a t i o n  

of  s i l v e r   c o m p l e x   s a l t   is   r e d u c e s   to  0 .2   g / l i t . ,   t h e  
15  w a s t e   w a t e r   was  p e r m i t t e d   to  f l o w   i n t o   t h e   s t o c k   t a n k   3 0 .  

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

w a s t e   s o l u t i o n   and  o v e r f l o w e d   s o l u t i o n   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   ( v o l u m e   r a t i o   =  3 : 8 )   was  t r a n s f e r r e d  

f rom  t h e   s t o c k   t a n k   30  to  t h e   t r e a t i n g   means   40.  In  t h e  
20  t r e a t i n g   means   40,  t h e   w a s t e   s o l u t i o n   was  s u b j e c t e d   t o  

e v a p o r a t i o n   t r e a t m e n t   by  use  of  an  e v a p o r a t i o n   k e t t l e  

h a v i n g   two  n i c h r o m e   w i r e   b u i l t - i n   q u a r t z   t u b e s   of  750  W 

p l a c e d   t h e r e i n .   When  t he   e v a p o r a t i o n   t r e a t m e n t   w a s  

c o n t i n u o u s l y   r e p e a t e d ,   i t   was  f o u n d   t h a t ,   in  t h e   c a s e   o f  
25  =  e v a p o r a t i o n   t r e a t m e n t   of  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  

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

s u l f a t e   was  s t i c k e d   on  t h e   b o t t o m   of  t h e   e v a p o r a t i o n  

k e t t l e ,   t he   e v a p o r a t i o n   e f f i c i e n c y   was  r e d u c e d   and  h e n c e ,  
a f t e r   one  m o n t h ,   c o r r o s i o n   of  t h e   e v a p o r a t i o n   k e t t l e   w a s  

30  c a u s e d .   On  t h e   o t h e r   h a n d ,   in  t h e   c a s e   of  e v a p o r a t i o n  

t r e a t m e n t   of  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   w a s t e   s o l u t i o n  

d e s i l v e r i z e d   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 ,   s u c h  

d e f e c t s   were   no t   f o u n d   a t   a l l .  

E x a m p l e   1 4  

35  E x a m p l e   13  was  r e p e a t e d   in  t he   same  m a n n e r   e x c e p t  
f o r   a d d i n g   s o d i u m   s u l f i d e   i n t o   t h e   p h o t o g r a p h i c  
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p r o c e s s i n g   w a s t e   w a t e r   in  p l a c e   of  e m p l o y i n g   t h e  
e l e c t r o l y t i c   s i l v e r   r e c o v e r i n g   d e v i c e   BN-10  in  Example   13  
to  p r e c i p i t a t e   s i l v e r   as  s i l v e r   s u l f i d e .   A f t e r  
s e p a r a t i o n   by  d e c a n t a t i o n ,   t h e   f i l t r a t e   was  p e r m i t t e d   t o  

5  /  f l o w   i n t o   t h e   s t o c k   t a n k   30.  S i m i l a r   good  r e s u l t   as  i n  
E x a m p l e   13  was  o b t a i n e d .  

E x a m p l e   15  

E x a m p l e   13  was  r e p e a t e d   in  t he   same  m a n n e r   e x c e p t  
f o r   c a r r y i n g   o u t   t h e   s i l v e r   r e c o v e r i n g   o p e r a t i o n   f o r   t h e  

10  c o n c e n t r a t e   wh ich   have   been   s u b j e c t e d   to  t he   e v a p o r a t i o n  
t r e a t m e n t ,   i t   was  f o u n d   t h a t   s i l v e r   s u l f i d e   was  s t i c k e d  
to  t he   b o t t o m   of  t he   e v a p o r a t i o n   k e t t l e   a n d ,   a f t e r   o n e  
m o n t h ,   c o r r o s i o n   of  t h e   e v a p o r a t i o n   k e t t l e   was  c a u s e d .  
I t   was  a l s o   f o u n d   t h a t ,   t h o u g h   t h e   same  a m o u n t   of  t h e  

15  w a s t e   s o l u t i o n   h a v i n g   t h e   same  s i l v e r   c o n c e n t r a t i o n   as  i n  
E x a m p l e   13  was  e m p l o y e d ,   t h e   o b t a i n e d   e l e c t r o l y t i c  
d e p o s i t e d   s i l v e r   was  as  low  as  a b o u t   20  %  of  t h a t  
o b t a i n e d   in  E x a m p l e   13  in  w h i c h   the   s i l v e r   r e c o v e r y   w a s  
c a r r i e d   o u t   b o f o r e   t he   e v a p o r a t i o n   t r e a t m e n t ,   and  f u r t h e r  

20  t h a t   t he   e l e c t r o l y t i c   d e p o s i t e d   c o n d i t i o n   of  t h e  
e l e c t r o l y t i c   d e p o s i t e d   s i l v e r   was  r e m a r k a b l y   p o o r   t o  
c a u s e   p e e l   o f f .  

E x a m p l e   1 6  

A f t e r   e v a p o r a t i o n   t r e a t m e n t   of  t he   p h o t o g r a p h i c  
25  p r o c e s s i n g   w a s t e   s o l u t i o n   (A)  by  use  of  an  e v a p o r a t i o n  

k e t t l e   h a v i n g   two  n i c h r o m e   w i r e   b u i l t - i n   q u a r t z   t u b e s   o f  
750  W  p l a c e d   t h e r e i n   u n t i l   t he   l i q u i d   s u r f a c e   l e v e l  
become  one  t e n t h ,   t he   v a p o r   g e n e r a t e d   was  c o o l e d   and  t h e  
o b t a i n e d   d i s t i l l e d   s o l u t i o n   was  u s e d   f o r   p r e p a r a t i o n   of  a  

30  b l e a c h - f i x i n g   s o l u t i o n   as  a  d i s s o l v i n g   w a t e r .   T h e  
b l e a c h - f i x i n g   s o l u t i o n   was  e m p l o y e d   f o r   p r o c e s s i n g   a  
l i g h - s e n s i t i v e   p h o t o g r a p h i c   m a t e r i a l .   As  a  r e s u l t ,   n o  
p r o b l e m   was  c a u s e d   on  t h e   p h o t o g r a p h i c   p r o p e r t i e s   and  n o  
b u m p i n g   was  s e e n .  

35  E x a m p l e   17  

The  d i s t i l l e d   s o l u t i o n   o b t a i n e d   by  t he   e v a p o r a t i o n  
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t r e a t m e n t   in  E x a m p l e   16  was  t r e a t e d   t h r o u g h   a  c o l u m n  

b e i n g   f i l l e d   up  w i t h   C a r g o n   g r a n u l e - l i k e   a c t i v a t e d  

c h a r c o a l   TYPE  SGL  ( p r o d u c e d   by  Toyo  C a r g o n   Co . )   and   t h e  
o b t a i n e d   s e c o n d a r y   t r e a t e d   s o l u t i o n   was  u s e d   f o r  

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

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

E x a m p l e   18  
10  A f t e r   i r r a d i a t i o n   to   t h e   d i s t i l l e d   s o l u t i o n  

o b t a i n e d   in  E x a m p l e   16  by  use   of  h i g h   p r e s s u r e   m e r c u r y  
lump  of  400  W  f o r   4  h o u r s ,   t h e   s e c o n d a r y   t r e a t e d   s o l u t i o n  
o b t a i n e d   was  u s e d   f o r   p r e p a r a t i o n   of  a  b l e a c h - f i x i n g  
s o l u t i o n   and  s u b s e c u e n t l y   t h e   b l e a c h - f i x i n g   s o l u t i o n   w a s  

1^  u s e d   f o r   p r o c e s s i n g   a  l i g h t - s e n s i t i v e   p h o t o g r a p h i c  
m a t e r i a l .   As  a  r e s u l t ,   no  p r o b l e m   was  c a u s e d   on  t h e  

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

E x a m p l e   19  

The  d i s t i l l e d   s o l u t i o n   o b t a i n e d   by  t h e   e v a p o r a t i o n  
20  t r e a t m e n t   in  E x a m p l e   16  was  t r e a t e d   by  use  of  a n  

e l e c t r o l y t i c   d e v i c e   and  t h e   o b t a i n e d   s e c o n d a r y   t r e a t e d  
s o l u t i o n   was  u s e d   f o r   p r e p a r a t i o n   of   a  s t a b i l i z i n g  
s o l u t i o n .   The  s t a b i l i z i n g   s o l u t i o n   was  e m p l o y e d   f o r  
p r o c e s s i n g   a  l i g h t - s e n s i t i v e   p h o t o g r a p h i c   m a t e r i a l .   As  a  

25  r e s u l t ,   no  p r o b l e m   was  c a u s e d   on  t h e   p h o t o g r a p h i c  
p r o p e r t i e s .  

E x a m p l e   20  
A f t e r   t he   t r e a t m e n t   of  t h e   d i s t i l l e d   s o l u t i o n  

o b t a i n e d   by  t h e   e v a p o r a t i o n   t r e a t m e n t   in  E x a m p l e   16  b y  
30  p e r m i t t i n g   a i r   to   p a s s   t h r o u g h   t h e   d i s t i l l e d   s o l u t i o n   b y  

use  of  an  a i r   pump  f o r   1  h o u r ,   t h e   o b t a i n e d   s e c o n d a r y  
t r e a t e d   s o l u t i o n   was  u s e d   f o r   p r e p a r a t i o n   of  a  

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

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

p h o t o g r a p h i c   m a t e r i a l .   As  a  r e s u l t ,   no  p r o b l e m   w a s  
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c a u s e d   on  t h e   p h o t o g r a p h i c   p r o p e r t i e s   . 
E x a m p l e   21  

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

5  '  wh ich   was  p r e p a r e d   by  r e m o v i n g   t he   o v e r f l o w e d   s o l u t i o n   o f  
t he   s t a b i l i z i n g   s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g  
f rom  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   (A) .   On 
t he   o t h e r   h a n d ,   E x a m p l e   1  was  r e p e a t e d   in  t h e   same  m a n n e r  
f o r   e m p l o y i n g   a  p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n  

10  wh ich   was  p r e p a r e d   by  c o n t a i n i n g   t h e   same  q u a n t i t y   o f  
w a t e r   in  p l a c e   of  t he   o v e r f l o w e d   s o l u t i o n   of  t h e  
s t a b i l i z i n g   s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g   o f  
the   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   w a t e r   (A) .   As  t h e  
r e s u l s ,   a  l i t t l e   s t i c k i n g   and  s c a t t e r i n g   were   f o u n d   i n  

15  bo th   of  t h e m .  

As  b e i n g   s e e n   f rom  t he   c o m p a r i s o n   w i t h   Example   1 ,  
in  t he   c a s e   of  e m p l o y i n g   t he   p h o t o g r a p h i c   p r o c e s s i n g  
w a s t e   s o l u t i o n   c o n t a i n i n g   the   o v e r f l o w e d   s o l u t i o n   of  t h e  
s t a b i l i z i n g   s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a n i n g ,   i t   i s  

20  u n d e r s t o o d   t h a t   s o - c a l l e d   s t i c k i n g   and  s c a t t e r i n g   i s   v e r y  
l i t t l e   and  good  r e s u l t s   can  be  o b t a i n e d .  

E x a m p l e   22 

E x a m p l e   1  was  r e p e a t e d   in  t h e   same  m a n n e r   e x c e p t  
f o r   r e m o v i n g   t he   gas  a d s o r p t i o n   means   50  in  F i g u r e   1  a n d  

25  e m p l o y i n g   gas   a d s o r b a b l e   means   51  b e i n g   f i l l e d   up  w i t h  
g r a n u l e - l i k e   a c t i v a t e d   c h a r c o a l   (a  m i x t u r e   of  a c t i v a t e d  
c h a r c o a l s   t y p e   AX  and  t y p e   BX,  b o t h   a r e   p r o d u c e d   b y  
TSURUMICOAL  Co.  L t d . ) .   A f t e r   c o n t i n u o u s   t r e a t m e n t   f o r   1 0  
h o u r s ,   a m o u n t s   of  ammonia   gas   and  h y d r o g e n   s u l f i d e   gas   i n  

30  t h e   d i s c h a r g i n g   s e c t i o n   52  were   m e a s u r e d   by  use  of  g a s  
d e t e c t o r   t u b e   ( p r o d u c e d   by  GASTEC  C o . ) .   S u b s e q u e n t l y ,  
t he   same  e x p e r i m e n t   f o r   c o m p a r i s o n   was  c a r r i e d   o u t   f o r   10  
h o u r s   and  t he   same  m e a s u r e m e n t s   of  g a s e s   were   c o n d u c t e d  
e x c e p t   f o r   r e m o v i n g   t he   c o o l i n g   means   6 0 .  

35  As  a  r e s u l t ,   in  t he   c a s e   of  e m p l o y i n g   t he   c o o l i n g  
means   60  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 ,   t h e  
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c o n c e n t r a t i o n   of  ammonia   gas   was  5  ppm  and  h y d r o g e n  
s u l f i d e   was  0  ppm.  Both   of  t h e s e   v a l u e s   a r e   u n d e r   t h e  
v a l u e   of  a l l o w a b l e   c o n c e n t r a t i o n   a d v i s e d   by  ACGIH 
( A m e r i c a n   C o n f e r e n c e   of  G o v e r n m e n t a l   I n d u s t r i a l  

5  H y g i e n i s t s )   ( a m m o n i a :   25  ppm,  h y d r o g e n   s u l f i d e :   10  p p m ) .  
Odor  was  s c a r e c e l y   f e l t .   On  t h e   c o n t r a r y ,   in  t h e   c a s e   o f  
r e m o v i n g   t h e   c o o l i n g   means   60,  b o t h   of   t h e   c o n c e n t r a t i o n s  
of  ammonia   gas   and  h y d r o g e n   s u l f i d e   were   0  p p m  
i m m e d i a t e l y   a f t e r   t h e   b e g g i n i n g   of  t h e   e v e p o r a t i o n  

10  t r e a t m e n t .   H o w e v e r ,   a f t e r   1  h o u r   f rom  t he   b e g g i n i n g   o f  
t he   e v a p o r a t i o n   t r e a t m e n t ,   t h e   c o n c e n t r a t i o n   of  a m m o n i a  
gas   was  160  ppm  and  h y d r o g e n   s u l f i d e   was  240  ppm.  T h e  
a i r   a r o u n d   t h e   e v a p o r a t i o n   t r e a t m e n t   d e v i c e   was  h e a v y  
w i t h   bad  o d e r .  

/ ,  
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C l a i m s :  

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

.  w a s t e   s o l u t i o n   wh ich   c o m p r i s e s   e v a p o r a t i n g   a  p h o t o g r a p h i c  
5  p r o c e s s i n g   w a s t e   s o l u t i o n   by  h e a t i n g   and  c o o l i n g   a  v a p o r  

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

2.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   f u r t h e r  

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

t h e   c o n c e n t r a t e   by  a b s o r b i n g   on  a  c a r r i e r .  
3.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   a t   l e a s t  

one  of  t h e   f o l l o w i n g   t r e a t m e n t s   (A)  to"  ( I )   i s   a p p l i e d   o n  
t h e   d i s t i l l e d   s o l u t i o n :   (A)  a c t i v a t e d   c h a r c o a l   t r e a t m e n t ,  

15  (B)  U l t r a v i o l e t - r a y   i r r a d i a t i o n   t r e a t m e n t ,   (C)  r e v e r s e  
o s m o s i s   t r e a t m e n t ,   (D)  o x i d i z i n g   a g e n t   t r e a t m e n t ,   ( E )  

e l e c t r o l y t i c   o x i d a t i o n   t r e a t m e n t ,   (F)  a e r a t i o n   t r e a t m e n t ,  
(G)  e l e c t r o d i a l y s i s   t r e a t m e n t ,   (H)  r e d i s t i l l a t i o n  
t r e a t m e n t   and  ( I )   ion   e x c h a n g e   r e s i n   t r e a t m e n t .  

20  4.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t h e  
d i s t i l l e d   s o l u t i o n   is   r e u t i l i z e d   f o r   p h o t o g r a p h i c  
p r o c e s s i n g   s o l u t i o n .  

5.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   a  g a s  
a d s o r p t i o n   t r e a t m e n t   i s   c o n d u c t e d   t o g e t h e r   w i t h  

25  d i s t i l l a t i o n .  

6.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   t h e   g a s  
a d s o r p t i o n   t r e a t m e n t   is   a t   l e a s t   one  of  d e s u l f   u r i z a t i o n  

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

30  7.  The  m e t h o d   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   c o o l i n g  
of  v a p o r   is   p e r f o r m e d   a c c o r d i n g   to  a t   l e a s t   one  of  (A)  t o  
(G):   (A)  t r e a t m e n t   w i t h   a  b a f f l e   or  a  r a d i a t i o n   p l a t e ,  
(B)  use  of  t h e   w a s t e   s o l u t i o n   b e f o r e   h e a t i n g   as  t h e  

c o o l i n g   h e a t   med ium,   (C)  c o o l i n g   t r e a t m e n t   c a r r i e d   o u t   i n  
35  a  t a n k   w h i c h   s t o c k s   t he   w a s t e   s o l u t i o n ,   (D)  t he   a b o v e   (C)  

by  use   of  a  p l u r a l   number   of  s t o c k   t a n k s ,   (E)  u t i l i z a t i o n  
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of   a  f an   f o r   a i r   c o o l i n g ,   and  (F)  c o o l i n g   t r e a t m e n t  
e f f e c t e d   t h r o u g h   h e a t   e x c h a n g e   w i t h   t he   p r o c e s s i n g   t a n k ,  

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

5  8.  The  m e t h o d   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   a  s i l v e r  

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

9.  The  m e t h o d   a c c o r d i n g   to  C l a i m   8,  w h e r e i n   t h e  
s i l v e r   r e c o v e r y   i s   c a r r i e d   o u t   a c c o r d i n g   to  t h e  

10  e l e c t r o l y t i c   m e t h o d ,   t he   p r e c i p i t a t i o n   m e t h o d ,   t h e   m e t a l  
s u b s t i t u t i o n   m e t h o d   or  t he   r e d u c t i o n   m e t h o d .  
10.  The  m e t h o d   a c c o r d i n g   to   C l a i m   2,  w h e r e i n   t h e  
c a r r i e r   i s   a  l i q u i d   a b s o r b a b l e   r e s i n   or  a  s o l i d i f y i n g  
a g e n t .  

15  11.  The  m e t h o d   a c c o r d i n g   to   C l a i m   10,  w h e r e i n   a t   l e a s t  

one  of  t h e   l i q u i d   a b s o r b a b l e   r e s i n   or  t h e   s o l i d i f y i n g  
a g e n t   i s   h o u s e d   in  a  pack   f o r   w a s t e   s o l u t i o n .  

12.  The  m e t h o d   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   t h e  

h e a t i n g   of  t he   p h o t o g r a p h i c   p r o c e s s i n g   w a s t e   s o l u t i o n   i s  
20  c o n t r o l l e d   by  d e t e c t i o n   of  a t   l e a s t   one  s e l e c t e d   f rom  t h e  

g r o u p   shown  b e l o w :  

A  H e a t i n g   t i m e  

B  V i s c o s i t y   of  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   w a s t e  
s o l u t i o n  

25  C  L i q u i d   s u r f a c e   l e v e l   of  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   w a s t e   s o l u t i o n  

D  T e m p e r a t u r e   of  v a p o r   g e n e r a t e d   f rom  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   w a s t e   s o l u t i o n  

E  Amount   of  v a p o r   d i s c h a r g e d   f rom  a  t r e a t i n g  
30  means   f o r   h e a t i n g   ^  

F  W e i g h t   of  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   w a s t e  
s o l u t i o n  

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

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

35  H  O p t i c a l   d e n s i t y   of  t he   p h o t o g r a p h i c   p r o c e s s i n g  
w a s t e   s o l u t i o n .  
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13.  The  m e t h o d   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   t h e  
p h o t o g r a p h o c   p r o c e s s i n g   w a s t e   s o l u t i o n   c o n t a i n s   a  w a s t e  

w a t e r   of  a  s t a b i l i z i n g   s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r  
>  w a s h i n g .  

5  14.  The  m e t h o d   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   t h e  
p h o t o g r a p h o c   p r o c e s s i n g   w a s t e   s o l u t i o n   c o n t a i n s   a n  
o v e r f l o w e d   s o l u t i o n   of  a  w a s t e   w a t e r   of  a  s t a b i l i z i n g  
s o l u t i o n   s u b s t i t u t i n g   f o r   w a t e r   w a s h i n g .  
15.  A  t r e a t m e n t   d e v i c e   of  a  p h o t o g r a p h i c   p r o c e s s i n g  

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

p e r f o r m i n g   h e a t i n g   t r e a t m e n t   of  t he   p h o t o g r a p h i c  

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

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

15  r e c e i v i n g   t a n k   f o r   t he   d i s c h a r g e d   s o l u t i o n ,   a  means  f o r  

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

h e a t i n g   t r e a t m e n t ,   a  r e c o v e r i n g   t a n k   f o r   r e c o v e r i n g   a  
d i s t i l l e d   s o l u t i o n   g e n e r a t e d   by  s a i d   c o o l i n g   t r e a t m e n t ,  
and  a  c o n t r o l   means   f o r   c o n t r o l l i n g   h e a t i n g   t r e a t m e n t  

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

16.  An  a u t o m a t i c   p h o t o g r a p h i c   p r o c e s s i n g   m a c h i n e ,  
w h e r e i n   t h e   t r e a t m e n t   d e v i c e   a c c o r d i n g   to   C l a i m   14  i s  

e m p l o y e d   . 
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