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@  Photographic  coupler  dispersions. 

@  The  dark  stability  of  a  photographic  dye  image  formed  by 
reaction  between  a  coupler,  dispersed  in  admixture  with  an  in- 
volatile  solvent,  and  oxidized  p-phenylenediamine  colour  de- 
veloping  agent  is  impaired  by  the  presence  of  a  compound  com- 
prising  a  phenolic  (or  naphtholic  moiety  in  which  the  acidity  of 
the  phenolic  hydroxyl  group  is  enhanced  by  at  least  one  elec- 
tron-withdrawing  substituent  in  ortho  and/or  para  positions 
relative  to  that  group.  Such  a  compound  may  be  the  coupler  it- 
self  of  the  involatile  solvent  used  for  its  incorporation.  This  loss 
in  stability  can  be  reduced  by  introducing  into  the  dispersion  a 
lipophilic  anionic  surfactant  which  comprises  a  sulphate  or  sul- 
phonate  group  as  the  sole  hydrophilic  group  and  either  a  single 
aliphatic  hydrocarbon  group  having  at  least  1  carbon  atoms 
or  two  or  more  aliphatic  hydrocarbon  groups  which  together 
contain  at  least  17  carbon  atoms.  A  conventional,  i.e.  less 
lipophilic,  anionic  surfactant  may  also  be  used  in  preparing  the 
coupler  dispersion. 



T h i s   i n v e n t i o n   r e l a t e s   to  d i s p e r s i o n s   o f  

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

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

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

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

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

t h a t   an  i m a g e w i s e   d i s t r i b u t i o n   of  o x i d i z e d   c o l o u r  

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

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

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

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

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

i m a g e s ,   i t   i s   n e c e s s a r y ,   in   o r d e r   to  p r e v e n t  
c o n t a m i n a t i o n   of  e a c h   dye  image   w i t h   one  or  b o t h   o f  

t h e   o t h e r   d y e s ,   to   e n s u r e   t h a t   t h e   c y a n ,   m a g e n t a   a n d  

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

or  n e a r   t h e i r   r e s p e c t i v e   e m u l s i o n   l a y e r s .   A  common  

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

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   c o n c e r n e d .   c o m p r i s e s  

p r o v i d i n g   t h e   c o u p l e r   w i t h   a  w a t e r - i n s o l u b l e   ' b a l l a s t '  

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

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

c o u p l e r   s o l v e n t   or  an  ' o i l - f o r m e r ' ,   in   an  a q u e o u s  
g e l a t i n   s o l u t i o n .   A  s u r f a c e - a c t i v e   a g e n t   i s   u s e d   t o  

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

A  g r e a t   v a r i e t y   of  s u r f a c e   a c t i v e   a g e n t s   h a v e  

b e e n   made  a v a i l a b l e   and  many  t y p e s   have   b e e n   s u g g e s t e d  
f o r   u s e   in  p h o t o g r a p h i c   m a t e r i a l s .   H o w e v e r ,  

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

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

s u r f a c t a n t s   of  o t h e r   c l a s s e s .   I n s t a n c e s   c o n c e r n i n g  
t h e   p r e p a r a t i o n   of  d i s p e r s i o n s   of  w a t e r - i n s o l u b l e  

a d d e n d a ,   s u c h   as  c o l o u r   c o u p l e r s   a r e   to  be  f o u n d   i n  



U.S .   p a t e n t s   3 , 6 7 6 , 1 4 1   and  3 , 9 1 2 , 5 1 7 .   Bo th   of  t h e s e  

p a t e n t s   p r o p o s e   u se   of  an  a n i o n i c   s u r f a c t a n t  

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

h y d r o p h o b i c   r a d i c a l   of  8  to   30  c a r b o n   a t o m s   w i t h   a  

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

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

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

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

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

p a r a   p o s i t i o n s   r e l a t i v e   to  t h e   h y d r o x y l   g r o u p .  

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

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

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

c o n t a i n   s u c h   a c i d i c   g r o u p s .   I t   has   b e e n   f o u n d   t h a t  

t h e   d a r k   s t a b i l i t y   of  d y e s   f o r m e d   by  c o l o u r  

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

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

e n h a n c e d   a c i d i t y   i s   no t   as  good  as  i s   d e s i r a b l e .   T h e  

p r e s e n t   i n v e n t i o n   i s   b a s e d   upon   t h e   d i s c o v e r y   t h a t   t h e  

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

n a p h t h o l i c   compound   can   be  m i t i g a t e d   to  a  u s e f u l  

e x t e n t   by  t h e   u se   of  c e r t a i n   l i p o p h i l i c   a n i o n i c  

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

A d d i t i o n a l   a n i o n i c   s u r f a c t a n t s   of  more  c o n v e n t i o n a l  

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

n o n - i o n i c   s u r f a c t a n t s   have   b e e n   f o u n d   to  r e d u c e   t h e  

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

a r e   e x c l u d 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   t h e r e   i s  

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

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

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

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

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

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



t h e   a c i d i t y   is   e n h a n c e d   by  t h e   p r e s e n c e   of  a t   l e a s t  

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

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

a d d e d   a t   any  s t a g e   a  a n i o n i c   s u r f a c t a n t   w h i c h  

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

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

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

two  or  more  a l i p h a t i c   h y d r o c a r b o n   g r o u p s   w h i c h  

t o g e t h e r   c o n t a i n   a t   l e a s t   17  c a r b o n   a t o m s ,   bu t   w h e r e i n  

no  n o n - i o n i c   s u r f a c t a n t   i s   u s e d .  

The  a n i o n i c   s u r f a c t a n t   d e f i n e d   a b o v e   i s  

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

s u r f a c t a n t .  

The  p r e s e n t   i n v e n t i o n   c o n c e r n s   c o u p l e r  

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

p h a s e ,   a t   l e a s t   one  compound   c o m p r i s i n g   a  p h e n o l i c   o r  

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

one  e l e c t r o n - w i t h d r a w i n g   s u b s t i t u e n t   in   a  p o s i t i o n  

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

e n h a n c e s   t h e   a c i d i t y   of  t h a t   g r o u p .   As  i s   w e l l   k n o w n ,  

many  s u b s t i t u e n t s   h a v e   an  e l e c t r o n - w i t h d r a w i n g   e f f e c t  

and  t h e   f o l l o w i n g   a r e   l i s t e d   as  e x a m p l e s :  

w h e r e i n   R  i s   an  a l k y l   or  a r y l   g r o u p ,   e a c h   of  R1  a n d  
R   is   h y d r o g e n   or  an  a l k y l   or  a r y l   g r o u p ,   R   i s   a n  

a r y l   or  h e t e r o c y c l i c   g r o u p   and  M  is   a  c a t i o n ,   a n y  

g r o u p   R,  R1,  R2  and  R3  p o s s i b l y   b e i n g   i t s e l f  

s u b s t i t u t e d   w i t h   s u c h   s u b s t i t u e n t s   as  a l k y l .   a l k o x y .  

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

e s t e r   and  a m i d e   g r o u p s .   A  s u i t a b l e   s u b s t i t u e n t   f o r  



t h e   p h e n o l i c   or  n a p h t h o l i c   m o i e t y   has   a  H a m m e t t  

p - S u b s t i t u e n t   C o n s t a n t   g r e a t e r   t h a n   z e r o :   See ,   f o r  

i n s t a n c e ,   t h e   a r t i c l e   by  E x n e r   in  t h e   book  ' A d v a n c e s  

in  L i n e a r   F r e e   E n e r g y   R e l a t i o n s h i p s ' ,   e d i t e d   b y  

Chapman  and  S h o r t e r ,   P l e n u m   P r e s s   ( L o n d o n )   1 9 7 2 .  

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

or  n a p h t h o l i c ,   m o i e t y   may  be  t h e   c o u p l e r   i t s e l f ,   i n  

w h i c h   c a s e   i t   may  be  a  s u i t a b l y   s u b s t i t u t e d   member  o f  

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

c o u p l e r .   Such   c o u p l e r s   a r e   d e s c r i b e d   i n ,   f o r   e x a m p l e :  

UK  P a t e n t  

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

a c i d i c   p h e n o l i c   or  n a p h t h o l i c   m o i e t y   may  be  a  c o u p l e r  

g i v i n g ,   on  c o l o u r   d e v e l o p m e n t ,   a  m a g e n t a   or  y e l l o w  

dye ,   c o u p l i n g   t a k i n g   p l a c e   p r e f e r e n t i a l l y   a t   a  

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

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

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

t h i s   k i n d   a r e   d e s c r i b e d   i n ,   f o r   i n s t a n c e :  

U.K.  P a t e n t   S p e c i f i c a t i o n   1 , 4 7 4 , 1 2 8 .  

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

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

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

need   no t   c o n t a i n   s u c h   a  m o i e t y .   C o u p l e r   s o l v e n t s  

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

d e s c r i b e d   i n ,   f o r   i n s t a n c e :  

US  P a t e n t   4 , 2 0 7 , 3 9 3  

and  4 , 2 2 8 , 2 3 5 .  

Any  of  t h e   u s u a l   c o u p l e r   s o l v e n t s   may  b e  

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



i n v e n t i o n .   S u i t a b l e   s o l v e n t s   a r e   i n e r t   h i g h - b o i l i n g  

l i q u i d s   or  l o w - m e l t i n g   s o l i d s ,   w e l l - k n o w n   e x a m p l e s  

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

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

P a t e n t   S p e c i i c a t i o n   5 4 1 . 5 8 9 .  

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

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

h y d r o p h i l i c   g r o u p ,   a  g r o u p   of  f o r m u l a   -S03M  o r  

-OS03M  ( w h e r e   M  is   any  c o n v e n i e n t   c a t i o n )   and  e i t h e r  

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

15  c a r b o n   a t o m s   or  two  or  more  a l i p h a t i c   h y d r o c a r b o n  

g r o u p s   w h i c h   t o g e t h e r   c o n t a i n   a t   l e a s t   17  c a r b o n  

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

or  s u l p h o n a m i d e   l i n k a g e s   and  e s t e r   g r o u p s .   C l a s s e s   o f  

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

w i t h   t h e s e   r e q u i r e m e n t s   i n c l u d e :  

i)   a l k a n e   s u l p h o n a t e s ,  

i i )   a l c o h o l   s u l p h a t e s ,  

i i i )   e t h e r   a l c o h o l   s u l p h a t e s ,  

i v )   s u l p h a t e d   p o l y o l   e s t e r s .  

v)  s u l p h a t e d   a l k a n o l a m i d e s .  

v i )   s u l p h a t e d   a m i d e s ,  

v i i )   s u l p h a t e d   e s t e r s ,  

v i i i )   s u l p h o n a t e d   e s t e r s ,  

i x )   a l k y l a r y l s u l p h o n a t e s ,  

x)  o l e f i n   s u l p h o n a t e s ,  

x i )   s u l p h o p o l y c a r b o x y l i c   e s t e r s  

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

x i i i )   s u l p h o a l k y l a m i d e s   of  f a t t y   a c i d s .  

ix )   p e t r o l e u m   s u l p h o n a t e s   as  d e s c r i b e d   in  o u r  

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

A p p l i c a t i o n   8 4 2 8 6 7 8 .  



P r e f e r r e d   s u r f a c t a n t s   f rom  t h e s e   c l a s s e s   a r e  

a l k a n e   s u l p h o n a t e s   ( c l a s s   i)   of  f o r m u l a :   R1SO3M 

and  a l k y l p h e n o l   s u l p h o n a t e s   ( c l a s s   i x )   of  f o r m u l a :  

w h e r e i n   R1  is   a  s t r a i g h t   c h a i n   a l k y l   or  a l k e n y l  

g r o u p   of  a t   l e a s t   15  c a r b o n   a t o m s ,   and  M  is   a  c a t i o n .  

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

w h e r e i n   m+n  is   a t   l e a s t   17,  m  and  n  b e i n g   t h e   same  o r  

d i f f e r e n t ,   M  in  t h e   a b o v e   f o r m u l a e   i s   a  h y d r o g e n   i o n ,  

an  a l k a l i   m e t a l   i on   or  any  o t h e r   s u i t a b l e   c a t i o n .  

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

m i x t u r e   of  two  or  more  c o m p o u n d s   may  be  u s e d .   T h u s  

two  or  more  c o u p l e r s ,   c o u p l e r   s o l v e n t s   or  l i p o p h i l i c  

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

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

p h e n o l i c   or  n a p h t h o l i c   m o i e t y .  

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

i n v e n t i o n   may  a l s o   i n c l u d e   a  s e c o n d ,   and  l e s s  

l i p o p h i l i c ,   a n i o n i c   s u r f a c t a n t .   T h i s   may  be  f rom  t h e  

c l a s s e s   ( i )   to   ( x i i i )   l i s t e d   a b o v e ,   t h e   r e d u c e d  

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

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

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

p r e s e n c e   of  more  t h a n   one  h y d r o p h i l i c   g r o u p ,   a n y  
a d d i t i o n a l   g r o u p   b e i n g ,   f o r   i n s t a n c e   an  h y d r o x y l ,   or  a  

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

s u r f a c t a n t   may  c o n t a i n   a  s i n g l e   g r o u p   -SO3M  o r  

-OS03M  and  e i t h e r   a  s i n g l e   a l i p h a t i c   h y d r o c a r b o n  



g r o u p   h a v i n g   f e w e r   t h a n   15  c a r b o n   a t o m s   or  two  or  m o r e  

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

f e w e r   t h a n   17  c a r b o n   a t o m s .   A l t e r n a t i v e l y ,   a  s e c o n d  

a n i o n i c   s u r f a c t a n t   may  be  of  some  o t h e r   c l a s s   s u c h   a s  

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

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

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

N - a c y l a t e d - a m i n o   a c i d .  

The  c o u p l e r - c o u p l e r   s o l v e n t   s o l u t i o n   o r  

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

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

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

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

The  d i s p e r s i o n   s t e p   in   a  m e t h o d   of  t h e  

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

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

v o l a t i l e   w a t e r - i m m i s c i b l e _ ' a u x i l i a r y   s o l v e n t '   may  b e  

p r e s e n t ,   b e i n g   r e m o v e d   by  w a s h i n g   w i t h   w a t e r   f rom  t h e  

s e t   d i s p e r s i o n   or  when  v o l a t i l e ,   by  e v a p o r a t i o n   u n d e r  

r e d u c e d   p r e s s u r e .   A u x i l i a r y   s o l v e n t s   and  t h e i r   u s e  

a r e   d e s c r i b e d   i n ,   f o r   e x a m p l e ,   U . S .   P a t e n t   2 , 8 0 1 , 1 7 1 .  

In  c a r r y i n g   ou t   a  m e t h o d   of  t h e   i n v e n t i o n ,  

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

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

c o m p o u n d s ,   p r e f e r a b l y   c o n s t i t u t e s   a t   l e a s t   5%  b y  

w e i g h t   of  t h e   o i l   p h a s e   ( i . e .   t h e   c o u p l e r ,  

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

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

p r e f e r a b l y   c o n s t i t u t e s   a t   l e a s t   1%  by  w e i g h t   of  t h e  

o i l   p h a s e .   R e l a t i v e l y   to  t h e   w e i g h t   of  c o u p l e r ,   t h e  

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

a  c o n c e n t r a t i o n   of  f rom  1  to  100%  by  w e i g h t ,   t h e  

p r e f e r r e d   r a n g e   b e i n g   3  to  20%.  

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

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



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

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

p o s i t i v e .   N u m e r o u s   r e f e r e n c e s   to  p a t e n t  

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

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

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

D i s c l o s u r e   D e c e m b e r   1978 .   I t e m   17643  ( s e e   e s p e c i a l l y  

s e c t i o n s   V I I .   XI,  XIV  and  XIX) .   Thus  t h e   d i s p e r s i o n  

is   m ixed   w i t h   t h e   a p p r o p r i a t e   c o a t i n g   c o m p o s i t i o n ,  

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

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

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

E x a m p l e s .  

E x a m p l e   1 

D i s p e r s i o n s   of  c o u p l e r   I  h a v i n g   t h e   s t r u c t u r e :  

w e r e   p r e p a r e d   by  d i s s o l v i n g   t h e   c o u p l e r ,   0 . 6 0 g ,   i n  

d i - n - b u t y l   p h t h a l a t e ,   0 . 6 0 g ,   and  m e c h a n i c a l l y  

d i s p e r s i n g   t h e   r e s u l t i n g   o i l y   s o l u t i o n   in  9 . 4 a l   o f  

6.6%  w/v   g e l a t i n   s o l u t i o n   to  w h i c h   had  been   a d d e d  

s u r f a c t a n t   as  in  T a b l e   1.  The  r e s u l t   was  a n  

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

d i a m e t e r   of  l e s s   t h a n   1µm.  

P h o t o g r a p h i c   c o a t i n g s   we re   p r e p a r e d   b y  

c o m b i n i n g   t o g e t h e r ,   u n d e r   s a f e l i g h t   c o n d i t i o n s ,   1 . 5 g  

of  c o u p l e r   d i s p e r s i o n ,   1 . 5 g   of  1 2 . 1 / 2 %   w/v   a q u e o u s  
g e l a t i n   s o l u t i o n ,   0 . 2 0 m l   of  p h o t o g r a p h i c   p a p e r   t y p e  

s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   ( a p p r o x i m a t e l y   1.0M  i n  

s i l v e r   h a l i d e )   and  5 . 5 m l   w a t e r .   5%  w/v  c h r o m i c  



s u l p h a t e   s o l u t i o n ,   0 . 3 0 m l ,   was  a d d e d   i m m e d i a t e l y   p r i o r  

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

t h i c k n e s s   of  a p p r o x i m a t e l y   O . l m m .  

P o r t i o n s   of  d r i e d   c o a t i n g   w e r e   e x p o s e d   t o  

room  l i g h t   f o r   5s  and  t h e n   d e v e l o p e d   f o r   210  s  in   a  

p - p h e n y l e n e d i a m i n e   d e v e l o p e r   ( K O D A K  ' E k t a p r i n t   2 ' ,  

t r a d e   mark )   a t   31°C,   b l e a c h - f i x e d   f o r   120s   in  a  
b l e a c h - f i x   s o l u t i o n   (KODAK  ' E k t a p r i n t ' ) ,   w a s h e d   f o r   3 0  

m i n u t e s   in  r u n n i n g   w a t e r ,   and  d r i e d .  

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

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

r ed   f i l t e r .   The  s a m p l e s   w e r e   t h e n   i n c u b a t e d   in   a n  

oven   a t   60°C  and  70%  r e l a t i v e   h u m i d i t y   and  t h e   d y e  

d e n s i t y   m e a s u r e d   f rom  t i m e   to   t i m e .   The  i n i t i a l  

o p t i c a l   d e n s i t y   (Di )   and  t h e   p e r c e n t a g e   d e n s i t y   l o s s  

a t   t h e   v a r i o u s   t i m e s   a r e   r e c o r d e d   in   T a b l e   1 .  



I t   w i l l   be  s e e n   t h a t   t h e   image   dyes   f r o m  

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

l e s s   t h a n   h a l f   t h e   r a t e   of  t h e   dyes   f rom  t he   p r i o r   a r t  

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

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

t e s t .  

E x a m p l e   2 

T h i s   e x a m p l e   i l l u s t r a t e s   t h e   u s e   of  a  

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

a c c o r d i n g   to   t h e   i n v e n t i o n .  

A  c o u p l e r   d i s p e r s i o n   was  p r e p a r e d   b y  

d i s s o l v i n g   c o u p l e r   I.  5 . 0 g ,   in  d i - n - b u t y l   p h t h a l a t e ,  

2 . 8 g   t o g e t h e r   w i t h   2  -   ( 2  -   b u t o x y e t h o x y )   e t h y l  

a c e t a t e ,   0 . 4 g ,   and  m e c h a n i c a l l y   d i s p e r s i n g   t h e  

r e s u l t i n g   o i l y   s o l u t i o n   in  11.5%  w/v   g e l a t i n   s o l u t i o n ,  

42g ,   c o n t a i n i n g   s o d i u m   t r i - i s o p r o p y l n a p h t h a l e n e  

s u l p h o n a t e .   0 . 1 8 g .   P o r t i o n s   of  l og   w e r e   w i t h d r a w n ,  

and  10%  w/v   s o l u t i o n s   of  s o d i u m   b i s   ( t r i d e c y l )  

s u l p h o s u c c i n a t e   in  1 :2   m e t h a n o l : w a t e r   we re   a d d e d   as  i n  

T a b l e   2  and  m e c h a n i c a l l y   d i s p e r s e d   i n t o   t h e   d i s p e r s i o n .  

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

c o m b i n i n g   t o g e t h e r ,   u n d e r   s a f e l i g h t   c o n d i t i o n s ,   1 . 0 g  

of  c o u p l e r   d i s p e r s i o n ,   1 . 5 g   of  1 2 . 1 / 2 %   w/v   a q u e o u s  

g e l a t i n   s o l u t i o n ,   0 . 2 0 a l   of  p h o t o g r a p h i c   p a p e r   t y p e  
s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   ( a p p r o x i m a t e l y   1.0M  i n  

s i l v e r   h a l i d e ) ,   and  6 . 0 m l   w a t e r .   5%  w/v   c h r o m i c  

s u l p h a t e   s o l u t i o n ,   0 . 3 0 m l ,   was  a d d e d   i m m e d i a t e l y   p r i o r  

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

t h i c k n e s s   of  a p p r o x i m a t e l y   O . l m m .  

P o r t i o n s   of  d r i e d   c o a t i n g   we re   e x p o s e d ,  

p r o c e s s e d   and  t e s t e d   as  in  E x a m p l e   1:  t h e   r e s u l t s   a r e  

g i v e n   in  T a b l e   2.  A  low  h u m i d i t y   a c c e l e r a t e d   k e e p i n g  

t e s t   was  a l s o   c a r r i e d   ou t   by  p l a c i n g   p r o c e s s e d   s t r i p s  

in  an  oven   a t   770C  w i t h   no  a d d e d   h u m i d i t y ,   a n d  

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

T h e s e   r e s u l t s   a r e   g i v e n   in  T a b l e   3 .  



E x a m p l e   3 

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

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

to  t h e   i n v e n t i o n .  

C o u p l e r   d i s p e r s i o n s   w e r e   p r e p a r e d   b y  

d i s s o l v i n g   t o g e t h e r   l . O g   of  c o u p l e r   I.  0 . 6 g   o f  

t r i c r e s y l   p h o s p h a t e ,   and  0 . 1 0 g   of  s o d i u m   b i s  

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

d i s p e r s i n g   t h e   r e s u l t i n g   o i l y   s o l u t i o n   i n t o   5 . 0 g   of  a  

1 2 . 1 / 2 %   w/v   a q u e o u s   g e l a t i n   s o l u t i o n   m i x e d   w i t h   3 . 0 m l  

w a t e r   and  10%  w/v   a q u e o u s   s o d i u m   d i o c t y l  

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

as  s t a t e d   in  T a b l e   4.  The  d i s p e r s i o n   p r e p a r e d   f o r  

E x a m p l e   2  was  u s e d   f o r   t h e   c o n t r o l .  

C o a t i n g s   we re   p r e p a r e d   as  in  E x a m p l e   2 .  

e x c e p t   t h a t   0 . 9 m l   of  d i s p e r s i o n   and  6 . 1 m l   of  w a t e r  

w e r e   a d d e d .   T e s t i n g   was  as  in   E x a m p l e   2,  and  r e s u l t s  

a r e   g i v e n   in   T a b l e s   4  and  5 .  



E x a m p l e   4 

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

was  p r e p a r e d   by  d i s s o l v i n g   3 . 5 g   of  c o u p l e r   i n t o   a  

m i x t u r e   of  2 . 0 g   of  d i - n - b u t y l   p h t h a l a t e   and  8 . 0 g   o f  

2 - ( 2 - b u t o x y e t h o x y )   e t h y l   a c e t a t e ,   and  m e c h a n i c a l l y  

d i s p e r s i n g   t h e   r e s u l t i n g   o i l y   s o l u t i o n   i n t o   40g  o f  

9.0%  w/v  g e l a t i n   s o l u t i o n   to  w h i c h   had  been   a d d e d   0 . 5 g  

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

d i s p e r s i o n   was  t h e n   c o o l e d ,   and  when  s e t   was  c u t   i n t o  

s m a l l   c u b e s   of  a p p r o x i m a t e l y   0 .5   cm  e d g e .   The  c h o p p e d  

d i s p e r s i o n   was  w a s h e d   f o r   5  h o u r s   in  c h i l l e d   ( 5 0 C )  



d e m i n e r a l i s e d   w a t e r   w h i c h   was  m a i n t a i n e d   a t  

a p p r o x i m a t e l y   pH5.5   by  a d d i t i o n   of  a  s m a l l   q u a n t i t y   o f  

p r o p i o n i c   a c i d .   The  w a s h e d   d i s p e r s i o n   was  m e l t e d   a t  
40°C  and  to  a  5 . 0 g   p o r t i o n   was  a d d e d   0 . 2 g   of  a  70% 

w/w  s o l u t i o n   of  s o d i u m   b i s   ( t r i d e c y l )   s u l p h o s u c c i n a t e  

( ' A e r o s o l   TR  7 0 '  -   t r a d e   m a r k  -   s u p p l i e d   by  C y a n a m i d  

of  G r e a t   B r i t i a n   L i m i t e d ) .   T h i s   s o l u t i o n   w a s  

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

C o a t i n g s   were   p r e p a r e d   as  in  E x a m p l e   2 .  

e x c e p t   t h a t   1 . 3 g   of  d i s p e r s i o n   and  4 .9   ml  of  w a t e r  

we re   u s e d   f o r   e a c h   c o a t i n g .   T e s t i n g   was  c a r r i e d   o u t  

as  in  E x a m p l e   2  and  t he   r e s u l t s   a r e   shown  in  T a b l e   6 .  

E x a m p l e   5 

T h i s   is   a  c o m p a r a t i v e   e x a m p l e   in   w h i c h   n o  
a c i d i c   p h e n o l   or  n a p h t h o l   was  p r e s e n t .  

D i s p e r s i o n s   of  c o u p l e r   we re   p r e p a r e d   b y  

d i s s o l v i n g   c o u p l e r .   1 . 5 g ,   in  d i - n - b u t y l   p h t h a l a t e .  

0 . 9 g ,   and  e t h y l   a c e t a t e ,   0 . 9 g ,   and  m e c h a n i c a l l y  

d i s p e r s i n g   t h e   r e s u l t a n t   s o l u t i o n   in  15g  of  9.2%  w / w  

g e l a t i n   to  w h i c h   had  been   a d d e d   10%  s o d i u m   t r i -  

i s o p r o p y l   n a p h t h a l e n e   s u l p h o n a t e ,   0 .6   m l .  

l . O g   p o r t i o n s   of  d i s p e r s i o n   w e r e   t a k e n   a n d  

0 .3   ml  of  w a t e r   or  of  a  s o l u t i o n   of  h y d r o p h o b i c  

s u r f a c t a n t   a d d e d   ( s e e   T a b l e   7)  and  t h e   m i x t u r e   h e l d  

f o r   20  m i n u t e s   at   4 0 ° C .  

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



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

t r e a t e d   p o r t i o n   of  c o u p l e r   d i s p e r s i o n ,   1 . 5 g   of  12  1 / 2  

w/v   a q u e o u s   g e l a t i n   s o l u t i o n ,   0 . 2 5   ml  of  p h o t o g r a p h i c  

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

i m a t e l y   1.0M  in  s i l v e r   h a l i d e )   and  5 .7   ml  w a t e r .  

5%  w/v   c h r o m i c   s u l p h a t e   s o l u t i o n ,   0 . 3 0   m l ,  

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

f i l m   b a s e   a t   a  wet   t h i c k n e s s   of  a p p r o x i m a t e l y   0 . 1   mm. 
P o r t i o n s   of  d r i e d   c o a t i n g   w e r e   e x p o s e d   t o  

room  l i g h t   f o r   5s  and  t h e n   d e v e l o p e d   f o r   210s   a t  
31°C.   b l e a c h - f i x e d   f o r   6 0 s ,   w a s h e d   f o r   10  m i n u t e s   i n  

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

u s e d   w e r e   as  f o r   E x a m p l e   1 .  

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

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

a p p r o p r i a t e   f i l t e r :   g r e e n   f o r   a  m a g e n t a   i m a g e ,   b l u e  

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

in  t h e   d a r k   in   an  oven   a t   600C  and  70%  r e l a t i v e  

h u m i d i t y   f o r   f o u r   w e e k s   and  t h e   dye  d e n s i t i e s   a g a i n  

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

l i s t e d   in   T a b l e   7.  I t   w i l l   be  s e e n   t h a t   t h e   p r e s e n c e  
of  t h e   s u r f a c t a n t s   d id   n o t   i m p r o v e   t he   d a r k   s t a b i l i t y .  



C o u p l e r s   I I I   to  V  had  t he   s t r u c t u r e s :  
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T h i s   E x a m p l e - i l l u s t r a t e s   t h e   u s e   of  t h e  

s u r f a c t a n t s   of  t h e   i n v e n t i o n   when  c o u p l e r   IV  w a s  

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

s o l v e n t .  

C o u p l e r   IV.  1 . 0 g :   n - d o d e c y l - p - h y d r o x y b e n z o a t e ,  

0 . 3 3 g ;   n - o c t y l - p - h y d r o x y - b e n z o a t e ,   0 . 3 3 g :   a n d  



N , N - d i e t h y l   l a u r a m i d e ,   0 . 3 3 g ,   w e r e   m e l t e d   t o g e t h e r   t o  

fo rm  an  o i l y   s o l u t i o n .   T h i s   s o l u t i o n   was  m e c h a n i c a l l y  

d i s p e r s e d   i n t o   7 . 6 g   of  10.5%  w/w  g e l a t i n   s o l u t i o n ,   t o  

w h i c h   had  b e e n   a d d e d   0 . 8 g   of  10%  w/w  s o d i u m   d i o c t y l  

s u l p h o s u c c i n a t e   a q u e o u s   s o l u t i o n   and  o t h e r   s u r f a c t a n t s  

as  s t a t e d   in  T a b l e   9 .  

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

c o m b i n i n g   t g e t h e r   u n d e r   s a f e l i g h t   c o n d i t i o n s ,   0 . 8 g   o f  

c o u p l e r   d i s p e r s i o n ,   0 . 2 5 g   of  s i l v e r   c h l o r o b r o m i d e  

p h o t o g r a p h i c   p a p e r   e m u l s i o n   ( a p p r o x i m a t e l y   1.0M  i n  

s i l v e r   h a l i d e ) ,   l . O g   of  12%  w/w  g e l a t i n   a q u e o u s  
s o l u t i o n ,   and  6 .6   ml  of  w a t e r .   5%  w/v  c h r o m i c  

s u l p h a t e   s o l u t i o n ,   0 . 3 0   ml,   was  a d d e d   i m m e d i a t e l y  

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

t h i c k n e s s   of  a p p r o x i m a t e l y   0 . 1 0   mm. 

P o r t i o n s   of  d r i e d   c o a t i n g   we re   e x p o s e d ,  

p r o c e s s e d   and  t e s t e d   as  in   E x a m p l e   5:  r e s u l t s   a r e  

g i v e n   in   T a b l e   8.  I t   w i l l   be  s e e n   t h a t   t h e   p r e s e n c e  
of  t h e   s u r f a c t a n t   of  t h e   I n v e n t i o n   i m p r o v e d   t h e   d a r k  

s t a b i l i t y   of  t h e   dye  in   t h e   p r e s e n c e   of  t h e   a c i d i c  

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

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

d a r k   s t a b i l i t y   of  t h e   image   dye  was  mos t   d i m i n i s h e d   i n  

a r e a s   of  low  image   d e n s i t y ,   w h e r e   most   a c i d i c   p h e n o l  

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

of  t h e   I n v e n t i o n   is   i l l u s t r a t e d :   t h e   e f f e c t s   v a r i e d  

w i t h   t h e   h u m i d i t y   a t   w h i c h   t h e   a c c e l e r a t e d   d a r k   f a d i n g  

was  c a r r i e d   o u t .  

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

p r e p a r e d   as  in  E x a m p l e   5,  e x c e p t   t h a t   c o u p l e r   VI  w a s  

u s e d .   The  c o a t i n g s   were   e x p o s e d   to  a  p h o t o g r a p h i c  

s t e p   wedge   and  p r o c e s s e d   as  in  E x a m p l e   5.  The  i m a g e  

d e n s i t i e s   of  t h e   v a r i o u s   s t e p s   of  t h e   image   w e r e  

m e a s u r e d   ( b l u e   f i l t e r ) .   The  s t r i p s   w e r e   i n c u b a t e d  

e i t h e r   f o r   60  d a y s   a t   6 0  C ,   70%  RH  or  f o r   28  d a y s   a t  
77°C .   low  RH.  R e s u l t s   a r e   g i v e n   in  T a b l e   1 0 :  

c o a t i n g   A  had  0 .3   ml  w a t e r   a d d e d ,   B  had  0 .3   ml  7% 

A e r o s o l   TR70,  as  in  E x a m p l e   5 .  

C o u p l e r   V I  
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C o a t i n g s   we re   p r e p a r e d   and  t e s t e d   as  i n  

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

The  s u r f a c t a n t   a d d i t i o n s   w e r e   d i f f e r e n t :   t h e s e   and  t h e  

r e s u l t s   a r e   g i v e n   in  T a b l e   1 0 .  
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M u l t i l a y e r   c o a t i n g s   w e r e   made  on  a  p a p e r  

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

n u m b e r s   in  p a r e n t h e s i s   a r e   c o v e r a g e s   e x p r e s s e d   a s  
mg/m2.   In  t h e   c a s e   of  t h e   s i l v e r   h a l i d e   in  t h e  

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

p r e s e n t .  

L a y e r   6  -   G e l a t i n   ( 1 0 7 6 )  

L a y e r   5  -   G e l a t i n   ( 1 6 7 9 ) ,   r e d - s e n s i t i v e   s i l v e r  

c h l o r o b r o m i d e   e m u l s i o n   ( 2 8 1 ) ,   c y a n  

c o u p l e r   ( 1 0 7 6 )   and  h y d r o p h o b i c  

s u r f a c t a n t   ( 3 0 1 )   ( s e e   T a b l e   1 1 ) .  

L a y e r   4  -   G e l a t i n   ( 1 3 1 3 ) ,   U V - a b s o r b e r   ( 8 6 1 ) .  

d i o c t y l h y d r o q u i n o n e   ( 5 8 )  

L a y e r   3  -   G e l a t i n   ( 1 8 5 1 ) ,   g r e e n - s e n s i t i v e  

s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   ( 4 1 8 ) ,  

m a g e n t a   c o u p l e r   IV  ( 5 2 2 )  

L a y e r   2  -   G e l a t i n   ( 7 5 3 ) ,   d i o c t y l h y d r o q u i n o n e  

( 5 4 )  

L a y e r   1  -   G e l a t i n   ( 1 6 9 0 ) ,   b l u e - s e n s i t i v e  

s i l v e r   c h l o r o b r o m i d e   e m u l s i o n   ( 4 0 3 ) .  

y e l l o w   c o u p l e r   I I I   ( 9 9 0 ) ,   g e l a t i n  

h a r d e n e r .  

S u p p o r t  -   E l e c t r o n  -   b o m b a r d e d   p o l y e t h y l e n e  

c o a t e d   p a p e r .  



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

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

(one   h a l f   t h e   c o u p l e r   w e i g h t   in  t h e   c a s e   of  t h e   c y a n  
and  m a g e n t a   c o u p l e r s   and  one  q u a r t e r   t h e   c o u p l e r  

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

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

s o d i u m   t r i - i s o p r o p y l   n a p h t h a l e n e   s u l p h o n a t e .   The  UV 

a b s o r b e r   in  l a y e r   4  c o m p r i s e d   a  m i x t u r e   of  84.1%  ( b y  

w e i g h t )   of  2 - ( 2 - h y d r o x y - 3 , 5 - d i - t e r t - p e n t y l - p h e n y l )  

b e n z o t r i a z o l e ,   15%  2 - ( 2 - h y d r o x y - 3 - t e r t - b u t y l - 5 -  

m e t h y l p h e n y l )   b e n z o t r i a z o l e   and  0 . 9 %  

d i o c t y l h y d r o q u i n o n e   d i s p e r s e d   in  2 - ( 2 - b u t o x y e t h o x y )  

e t h y l   a c e t a t e .   The  g e l a t i n   h a r d e n e r   in  l a y e r   1  w a s  

b i s ( v i n y l s u l p h o n y l m e t h y l )   e t h e r   and  was  a d d e d   in   a n  

a m o u n t   e q u a l   to  1.75%  of  t h e   t o t a l   w e i g h t   of  t h e  

g e l a t i n   in  t h e   m u l t i l a y e r   c o a t i n g .  

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

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

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

( t r i d e c y l )   s u l p h o s u c c i n a t e .   The  c o u p l e r s   w e r e   n u m b e r s  

I  and  V I I I   d e f i n e d   by  t h e   f o r m u l a :  

C o u p l e r   I  :  R  =   CH3 
C o u p l e r   V I I I  :   R  =   C2H5 

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

p r o c e s s e d   as  d e s c r i b e d   in  E x a m p l e   1  and  t h e n   u s e d   f o r  

d e t e r m i n i n g   t h e   s t a b i l i t y   of  t h e   cyan   dye  image   u n d e r  

i n c u b a t i o n   t e s t   c o n d i t i o n s .   In  a l l   t h e   t e s t s   t h e   l o s s  



in  r e d - l i g h t   r e f l e c t i o n   d e n s i t y   of  an  image   h a v i n g   a n  

i n i t i a l   v a l u e   of  1 .7   was  m e a s u r e d   as  a  f u n c t i o n   of  t h e  

i n c u b a t i o n   t i m e .   Two  d i f f e r e n t   t e s t   c o n d i t i o n s   w e r e  

u s e d .   770C  and  15%  r e l a t i v e   h u m i d i t y   f o r   t h e   t w o  

week  t e s t s   and  60°C  and  70%  r e l a t i v e   h u m i d i t y   f o r   16  

week  t e s t s .  
The  r e s u l t s   o b t a i n e d   a r e   g i v e n   in  T a b l e   1 1 .  

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

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

i n c u b a t i o n   t e s t   c o n d i t i o n s .   The  s t a b i l i t y   of  t h e  

image   d y e s   to  l i g h t   e x p o s u r e   was  u n i m p a i r e d   by  t h e  

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



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

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

c o u p l e r   and  an  o i l - f o r m e r   in  an  a q u e o u s   h y d r o p h i l i c  

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

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

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

t h e   a c i d i t y   i s   e n h a n c e d   by  t h e   p r e s e n c e   of  a t   l e a s t  

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

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

a d d e d   a t   any  s t a g e   a  a n i o n i c   s u r f a c t a n t   w h i c h  

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

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

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

two  or  more  a l i p h a t i c   h y d r o c a r b o n   g r o u p s   w h i c h  

t o g e t h e r   c o n t a i n   a t   l e a s t   17  c a r b o n   a t o m s   ( h e r e a f t e r  

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

no  n o n - i o n i c   s u r f a c t a n t   i s   u s e d .  

2.  A  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  

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

s u l p h o n a t e   or  a  d i a l k y l s u l p h o s u c c i n a t e .  

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

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

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

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

s u r f a c t a n t .  

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

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

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

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

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

cyan   d y e - f o r m i n g   c o u p l e r .  

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

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

p h e n o l i c   or  n a p h t h o l i c   m o i e t y   of  e n h a n c e d   a c i d i t y .  



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

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

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

s u c h   c o m p o u n d s ,   c o n s t i t u t e s   a t   l e a s t   5t  by  w e i g h t   o f  

t h e   d i s p e r s e d   s u b s t a n c e s .  

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

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

c o n s t i t u t e s   a t   l e a s t   1%  by  w e i g h t   of  t h e   d i s p e r s e d  

s u b s t a n c e s .  

9.  A  d y e - f o r m i n g   c o u p l e r   d i s p e r s i o n   made  by  a  

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

10.  A  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   c o m p r i s i n g  

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

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

l a y e r   or  in  a  h y d r o p h i l i c   c o l l o i d   l a y e r   a d j a c e n t  

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

c l a i m   9 .  

11.  A  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   w h i c h  

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

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

d i s p e r s e d   in  t h a t   l a y e r   or  in  a  h y d r o p h i l i c   c o l l o i d  

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

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

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

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

p h e n o l i c   or  n a p h t h o l i c   m o i e t y   of  w h i c h   t h e   a c i d i t y   i s  

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

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

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

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

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

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

c a r b o n   a t o m s   or  two  or  more  a l i p h a t i c   h y d r o c a r b o n  

g r o u p s   w h i c h   t o g e t h e r   c o n t a i n   a t   l e a s t   17  c a r b o n   a t o m s  

bu t   no  n o n - i o n i c   s u r f a c t a n t .  



12.  A  m a t e r i a l   a c c o r d i n g   to  c l a i m   11  w h e r e i n   t h e  

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

s u l p h o n a t e   or  a  d i a l k y l   s u l p h o s u c c i n a t e .  

13.  A  m a t e r i a l   a c c o r d i n g   to  c l a i m   11  or  12  

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

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

g r o u p   h a v i n g   f e w e r   t h a n   15  c a r b o n   a t o m s   or  two  or  m o r e  

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

f e w e r   t h a n   17  c a r b o n   a t o m s .  
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