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§*)  Copper  phthalocyanine  pigments. 
©  A  process  for  preparing  phthalocyanine  pigment  which 
exhibits  excellent  flow  characteristics  when  dispersed  in  sol- 
vent  type  inks  comprising  the  steps  of 
I.  mixing  in  a  high  shear  mixer 

a)  premilled  copper  phthalocyanine  crude  pigment, 
b)  tri-(diethylamino-methylene)  copper  phthalocyanine 

Dr  an  organic  salt  thereof,  and 
c)  a  phase  director  and 

II.  digesting  the  mixture  in  water  or  an  aqueous  mineral  acid 
solution. 
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COPPER  PHTHALOCYANINE  PIGMENTS 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r  

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

c h a r a c t e r i s t i c s .   More  s p e c i f i c a l l y ,   i t   r e l a t e s   to  p r e p a r i n g  

dry  p i g m e n t   c o m p o s i t i o n s   in  the  a b s e n c e   of  an  i n o r g a n i c   s a l t  

g r i n d i n g   s t e p .  

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

1935  s e t   new  s t a n d a r d s   of  e x c e l l e n c e   in  the  p i g m e n t s  

r o n s u m i n g   i n d u s t r i e s .   They  a re   c h a r a c t e r i z e d   by  t h e i r  

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

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

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

s lue   and  g r e e n   r e g i o n s   of  the   s p e c t r u m .   B e c a u s e   of  t h e i r  

i x c e l l e n t   c o l o r   v a l u e s ,   w o r k i n g   p r o p e r t i e s   and  low  c o s t   i n  

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

j i g m e n t s   a re   u sed   e x t e n s i v e l y .  

The  two  p r o c e s s e s   most  g e n e r a l l y   e m p l o y e d   f o r  

j r o d u c i n g   c o p p e r   p h t h a l o c y a n i n e   p i g m e n t s   a re   (1)  h e a t i n g  

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

>r  w i t h o u t   a  r e a c t i o n   medium  such  as  c h l o r o n a p h t h a l e n e   o r  

: r i c h l o r o b e n z e n e   to  180°  to  200»C  and  (2)  h e a t i n g   p h t h a l o -  

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

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

:opper   p h t h a l o c y a n i n e   b lue   p i g m e n t   of  a b o u t   65  to  70  p e r c e n t  

>uri  t y .  
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The  p r o d u c t   p r o d u c e d   by  t h e s e   p r o c e s s e s   is   a  c r u d e  

p h t h a l o c y a n i n e   p i g m e n t .   As  u sed   h e r e i n ,   the   t e rm  " c r u d e  

p i g m e n t "   d e f i n e s   a  c o l o r a n t   t h a t   has  a  much  l a r g e r   p a r t i c l e  

s i z e   t h a n   does   i t s   p i g m e n t   g r a d e :   f o r   e x a m p l e /   t he   p a r t i c l e  

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

40  to  50  m i c r o n s   or  l a r g e r   w h e r e a s   the  p a r t i c l e   s i z e   of  i t s  

p i g m e n t a r y   g r a d e   is   g e n e r a l l y   a b o u t   0 . 0 1   to  1  m i c r o n .  

T h e r e   a re   many  known  m e t h o d s   f o r   c o n d i t i o n i n g  

c r u d e   p i g m e n t s ,   such   as  dry   g r i n d i n g   the   c r u d e   p h t h a l o c y a -  

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

as  an  a l k a l i   m e t a l   h a l i d e ,   c a r b o n a t e ,   s u l f a t e   or  p h o s p h a t e .  

In  the  p r e p a r a t i o n   of  i n k s ,   p a i n t s ,   c o l o r e d  

p l a s t i c s ,   and  the   l i k e ,   i t   is   e s s e n t i a l   t h a t   the  p i g m e n t   b e  

u n i f o r m l y   d i s p e r s e d   in  the  v e h i c l e .   T h e r e   a r e   many  t e c h -  

n i q u e s   f o r   i m p r o v i n g   d i s p e r s i b i l i t y   of  p i g m e n t s   such  a s  

a d d i n g   the  p i g m e n t   in  the  form  of  a  f i n e   p o w d e r .   H o w e v e r ,  

s o l v e n t   type   i n k s   such   as  n i t r o c e l l u l o s e   p r e s e n t   a  p a r t i c u -  

l a r l y   d i f f i c u l t   p r o b l e m   due  to  t he   h igh   v i s c o s i t y   of  t h e  

b a s e   i n k .   Poo r   v i s c o s i t y   h i n d e r s   d i s p e r s i o n   and  t h e  

u l t i m a t e   c o l o r   c h a r a c t e r i s t i c s   of  the   f i n i s h e d   i n k s .  

A c c o r d i n g l y ,   i t   is   the   p u r p o s e   of  t he   i n s t a n t   i n v e n t i o n   t o  

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

c y a n i n e   b lue   p i g m e n t ,   w h i c h   e x h i b i t s   e x c e l l e n t   f low  i n  

s o l v e n t   type   i n k s ,   p a r t i c u l a r l y   n i t r o c e l l u l o s e .  
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r-oLenca  01  i n t e r e s t  

" . . a n   wj.  i ssuea  i n v e n t o r ( s )   A s s i g n e e  

B r i t i s h   2 ,042,576  9/24/80  BASF 

U.S.  3 ,598,625  8/10/71  Buckwalter  et  al  C i t i e s   S e r v i c e  • 
U.S.  4 ,371,643  2/1/83  Thomas  Cyanamid 

U.S.  4 ,448 ,607   5/15/84  Johnson  et  al  Sun  Chemical  

o i -xuxou  * , w « * * , 3 / o   -  c e a c n e s   tne   p r e m i l l i n g   p r o c e s s  

e m p l o y e d   as  s t e p   IA  of  t h i s   i n v e n t i o n   as  s e t   f o r t h   b e l o w .  

U.S.   3 , 5 9 8 , 6 2 5   -  d i s c l o s e s   p r e c o n d i t i o n i n g   a  

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

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

o r g a n i c   l i q u i d   may  be  g l y c o l   or  g l y c o l   e t h e r s .   E t h y l e n e  

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

U.S .   4 , 4 4 8 , 6 0 7   -  d i s c l o s e s   m i l l i n g   c r u d e   p h t h a l o -  

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

and  in  the   a b s e n c e   of  any  m i l l i n g   or  g r i n d i n g   a i d   such   a s  

s a l t .  

U .S .   4 , 3 7 1 , 6 4 3   -  d i s c l o s e s   dry  g r i n d i n g   c o p p e r  

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

s o l v e n t s   such  as  w a t e r ,   e t h y l e n e   g l y c o l ,   m o n o b u t y l e t h e r s   o f  

e t h y l e n e   g l y c o l   and  a  p o l a r   p o l y m e r   and,   in  the   a b s e n c e   o f  

s a l t .  

j  — 
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I .   Mix  in  a  h igh   s h e a r   m i x e r   ( e . g . ,   dough  m i x e r ) .  

A.  Copper   p h t h a l o c y a n i n e   wh ich   has  been  p r e m i l l e d   i n  

a c c o r d a n c e   w i t h   the   t e a c h i n g s   of  B r i t i s h   P a t e n t  

2 , 0 4 2 , 5 7 6 .  

B.  T r i - ( d i e t h y l a m i n o - m e t h y l e n e )   c o p p e r   p h t h a l o c y a n i n e  

or  o r g a n i c   s a l t s   t h e r e o f .  

C.  A  p h a s e   d i r e c t o r .  

I I .   D i g e s t   in  w a t e r   or  a q u e o u s   m i n e r a l   a c i d   s o l u t i o n .  

)  As  used   t h r o u g h o u t   t he   i n s t a n t   s p e c i f i c a t i o n   a n d  

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

w h i c h   has  been  p r e m i l l e d   in  a c c o r d a n c e   w i t h   the  t e a c h i n g s   o f  

B r i t i s h   P a t e n t   2 , 0 4 2 , 5 7 6 .  

5  C o p p e r   p h t h a l o c y a n i n e   is   c o n v e r t e a   rrom  i t s   c r u u e  

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

w i t h   the   t e a c h i n g s   of  B r i t i s h   P a t e n t   2 , 0 4 2 , 5 7 6   which   i s  

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

t h i s   p r e m i l l i n g   s t e p   the   c r u d e   p i g m e n t   is   c o m m i n u t e d   in  t h e  

>0  p r e s e n c e   of  from  0 .5   to  15  p e r c e n t   by  w e i g h t ,   ba sed   on  c r u d e  

p i g m e n t   of  one  or  more  a c i d s   wh ich   have  a  pK  of  <4.9  and  a r e  

n o n - o x i d i n g   u n d e r   the  m i l l i n g   c o n d i t i o n s   and  in  the  a b s e n c e  

of   m i l l i n g   a s s i s t a n t s .  

-  4  -  
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m e   m i i i e a   m a t e r i a l   in  tne  p r o c e s s   a c c o r d i n g   t o  

the  i n v e n t i o n   is   o b t a i n e d   by  c o m m i n u t i n g   the  c o a r s e l y  

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

from  the  p r o c e s s   of  s y n t h e s i s ,   in  the  p r e s e n c e   of  one  o r  
5  more  a c i d s   of  the   s t a t e d   t y p e .   The  c o m m i n u t i o n   can  t a k e  

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

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

edge  m i l l s .   B a l l s ,   e s p e c i a l l y   t h o s e   made  from  s t e e l   or  a  

c e r a m i c ,   a r e   a  s u i t a b l e   g r i n d i n g   m e d i u m .  

10  Tne  m i l l i n g   p r o c e s s   may  be  c a r r i e d   out   a t   from  0 

to  140°C,   as  a  r u l e   a t   f rom  room  t e m p e r a t u r e   (20°C)   to  9 0 ° C .  

The  m i l l i n g   t ime   d e p e n d s   on  the  c r u d e   p i g m e n t   a n d  

is  s u i t a b l y   f rom  10  to  50  h o u r s ,   in  most  c a s e s   from  20  to  30  

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

15  a g g l o m e r a t e s   of  s i z e   from  0 .5   to  150um,  which   a re   in  g e n e r a l  

composed   of  p r i m a r y   p a r t i c l e s   of  s i z e   0 .1um  or  l e s s ,  

p r e f e r a b l y   of  p r i m a r y   p a r t i c l e s   of  s i z e   from  0 . 0 1   to  0 . 0 5 u m .  

The  n o n - o x i d i z i n g   a c i d s   used   in  the  m i l l i n g  

o p e r a t i o n   have  a  pK  of  < 4 . 9 ,   p r e f e r a b l y   <2 .5 .   S p e c i f i c  

10  e x a m p l e s   a r e :   85  to  100  p e r c e n t   s t r e n g t h   by  w e i g h t   s u l f u r i c  

a c i d ,   85  to  100  p e r c e n t   s t r e n g t h   by  w e i g h t   p h o s p h o r i c  

a c i d ,   C i -C2o   a l k a n e - s u l f o n i c   a c i d s ,   a l k - l - e n e - l - s u l f   o n i c  

a c i d s   and  2 - h y d r o x y - a l k a n e - l - s u l f   o n i c   a c i d s   of  8  to  20 

c a r b o n   a toms   in  the  a l k e n e   or  a l k a n e   r a d i c a l   r e s p e c t i v e l y ,  
25  s u l f u r i c   a c i d   h a l f - e s t e r s   of  C  -C  a l k a n o l s ,   b e n z e n s u l f   o n i c  

O  -  
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a c i d   and  n a p h t h a l e n e s u l f   o n i c   a c i d s ,   in  wh ich   the  b e n e z e n e  

and  n a p h t h a l e n e   r a d i c a l   may  be  s u b s t i t u t e d   by  1  o r  

2  C  -C  a l k y l   a n d / o r   one  h y d r o x y l ,   a l k a n o i c   a c i d s   of  1  to  5 
1  20 

c a r b o n   a t o m s ,   m o n o c h l o r o a c e t i c   ac i ' d ,   d i c h l o r o a c e t i c   a c i d   a n d  

5  t r i c h l o r o a c e t i c   a c i d ,   t r i f   l u o r o a c e t i c   a c i d ,   m a l e i c   a c i d ,  

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

and  m i x t u r e s   of  t h e s e   a c i d s .  

The  amoun t   of  such  n o n - o x i d i z i n g   a c i d s   is  from  0 . 5  

to  15,  p r e f e r a b l y   from  1  to  10  p e r c e n t   by  w e i g h t   b a s e d   o n  

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

o b t a i n e d   on  f i n i s h i n g   by  u s i n g   a  m i l l e d   m a t e r i a l   which   i s  

o b t a i n e d   by  m i l l i n g   in  t he   p r e s e n c e   of  from  2  to  7  p e r c e n t  

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

a c i d   . 

15  For  e c o n o m i c   r e a s o n s ,   p r e f e r r e d   n o n - o x i d i i n g   a c i d s  

of  t h i s   t y p e   a re   85  to  100  p e r c e n t   s t r e n g t h   by  w e i g h t  

s u l f u r i c   a c i d ,   85  to  100  p e r c e n t   s t r e n g t h   p h o s p h o r i c   a c i d ,  

f o r m i c   a c i d ,   g l a c i a l   a c e t i c   a c i d ,   t r i c h l o r o a c e t i c   a c i d ,  

m e t h a n e s u l f   o n i c   a c i d ,   b e n z e n e s u l f   o n i c   a c i d ,   the   t o l u e n e s u l -  

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

or  m i x t u r e s   of  t h e s e .  

The  p r e m i l l e d   c o p p e r   p h t h a l o c y a n i n e   c r u d e   is  t h e n  

mixed  w i t h   t r i - ( d i e t h y l a m i n o - m e t h y l e n e )   c o p p e r   p h t h a l o c y -  

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

25  as  d i e t h y l e n e   g l y c o l   in  a  h igh   s h e a r   m i x e r   such  as  a  d o u g h  

-  6  -  
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m i x e r .   N i x i n g   t ime  may  r a n g e   from  one  to  f i v e   h o u r s   and  n o  

h e a t   is   r e q u i r e d .   However   the  m i x i n g   o p e r a t i o n   t e n d s   t o  

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

t u r e   of  the   m i x t u r e .   I t   is   p r e f e r r e d   t h a t   the   t e m p e r a t u r e  

5  s h o u l d   not   e x c e e d   120°C .   Under   n o r m a l   c o n d i t i o n s   i t   is   n o t  

n e c e s s a r y   to  employ   any  s p e c i a l   means  to  keep   the   t e m p e r a -  

t u r e   be low  t h i s   l e v e l .   H e r e i n a f t e r ,   f o r   the   s ake   o f  

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

a n i n e   w i l l   be  r e f e r r e d   to  as  TDAH-CPC.  As  p r e v i o u s l y  

10  s t a t e d ,   TDAM-CPC  or  an  o r g a n i c   s a l t   t h e r e o f   such   as  t r i -  

( d i e t h y l a m i n o - m e t h y l e n e ) c o p p e r   p h t h a l o c y a n i n e   d o d e c y l b e n z e n e  

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

is   d i e t h y l e n e   g l y c o l .   Howeve r ,   e t h y l e n e   g l y c o l ,   p r o p y l e n e  

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

15  d i m e t h y l f o r m a m i d e ,   g l y c o l   e t h e r s ,   such  as  b u t y l   c e l l o s o l v e ,  

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

and  o t h e r   p h a s e   d i r e c t o r s   known  to  t h o s e   s k i l l e d   in  the   a r t  

may  be  e m p l o y e d .  

The  amoun t   of  TDAM-CPC  may  r a n g e   from  a b o u t   0 .5  t o  

20  1 .5  p e r c e n t   by  w e i g h t   of  the  p r e m i l l e d   c o p p e r   p h t h a l o c y -  

a n i n e .   The  amoun t   of  the   p h a s e   d i r e c t o r   may  r a n g e   f r o m  

a b o u t   20  to  100  p e r c e n t   by  w e i g h t   of  the   p r e m i l l e d   c o p p e r  

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

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

25  a m b i e n t   to  120  °C  and  is   mixed  f o r   a  t o t a l   t ime  of  from  a b o u t  

■  7  -  
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one  to  f i v e   h o u r s .   The  m i x t u r e   f o r m s   a  heavy   p a s t e   wh ich   i s  

then   a d d e d   to  or  d i g e s t e d   in  e i t h e r   w a t e r   or  an  a q u e o u s  

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

a c i d   s o l u t i o n   i s   f rom  a b o u t   50*  to  100*C  and  the   d i g e s t i o n  

t a k e s   p l a c e   f rom  a b o u t   .5  to  f i v e   h o u r s .   P r e f e r r e d   m i n e r a l  

a c i d s ,   where   e m p l o y e d ,   a r e   HCl  and  H2S04  and  tn*  amoun t   ° *  

m i n e r a l   a c i d   in  t he   w a t e r   is   s u f f i c i e n t   to  g i v e   a  pH  of  1 . 0  

to  2 . 0 .   The  p r o d u c t   is  t h e n   f i l t e r e d ,   w a s h e d ,   d r i e d   a n d  

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

A  f l o c c u l a t i o n   r e s i s t a n t   s u b s t a n c e   may  be  a d d e d   t o  

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

t i o n   r e s i s t a n c e .   The  a m o u n t   of  t h i s   s u b s t a n c e   may  r a n g e  

from  a b o u t   5  to  15  p e r c e n t   b a s e d   on  the   amoun t   of  f i n a l  

p r o d u c t   p r o d u c e d .   For  use  in  n i t r o c e l l u l o s e   t y p e   i n k s *   t h e  

f l o c c u l a t i o n   r e s i s t a n t   s u b s t a n c e   i s   e s s e n t i a l .   The  f l o c c u -  

l a t i o n   r e s i s t a n t   s u b s t a n c e   may  be  a d d e d   to  the   w a t e r   o r  

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

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

f o n a t e d   c o p p e r   p h t h a l o c y a n i n e .   A c t u a l l y   any  s u b s t a n c e   w h i c h  

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

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

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

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

p i g m e n t   s l u r r y   p r i o r   to  f i l t r a t i o n ,   in  amount   of  a b o u t   4  t o  

10  p e r c e n t   of  t he   a m o u n t   of  f i n a l   p r o d u c t *   to  e n h a n c e  
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v a r i o u s   c o i o r   p r o p e r   t  t e a .   a u i t e b l a   e u r f a c t a a t a   i a c l a d a  

q u a t e r n a r y   a a a o n i u a   s a l t s   e a c h   aa  d i c o c o d i a e t l i y l   * a w o t i | « j i  

c h l o r i d e ,   41-   and   t r i a e t h y l b e n s y l   e a a w a i t t a   c M o c l d a *  

o e t a d a c y l   d l e t h a n o l   Me thy l   a « a * n l « a   c h l o r i d e *   a a d   a t f c a r  

q u a t e r n a r y   s a l t s .   Q u a t e r n a r y   e s n t o n i u a   a a l t a   a r c   r o q a i r o d  

whe re   the   r e s u l t i n g   p r o d u c t   ia   u s e d   la   a i t r o c e l l a l o a a  

i n k s .   T h e s e   p r o d u c t s ,   when  c o m p a r e d   t o   a l a l l a r   p r e d v e t a  

p r o d u c e d   by  a  d i f f e r e n t   p r o c e s s *   r e s u l t   i a   s a c k   i a k a   h a v i a a .  

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

Tha  i n a t a a t   i n v e n t i o n   w i l l   ba  f u r t h e r   d a e c r i a o d   i n  

t h e   f o l l o w i n g   e x e a p l c s .   U n l e a a   o t h e r v i a a   i n d i c a t e d ,   a l l  

p a r t a   and  p a r e a n t a g a a   a r e   by  w e i g h t   and   a l l   t e a p e r a t u r a a   a r a  

in  d e g r e e s   c e n t i g r a d e .  
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Example   1 

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

w i t h   B r i t i s h   P a t e n t   2 , 0 4 2 , 5 7 6   is   added   in  amount   of  8 0 0  

grams  to  a  0 . 7 5   g a l l o n   dough  mixer ,   s o l d   by  the   B a k e r - P e r k i n s  

5  Company  w i t h   the  model   d e s i g n a t i o n   4 -AN-2 .   Two  h u n d r e d  

grams  of  d i e t h y l e n e   g l y c o l   and  10  grams  of  TDAM-CPC  are   a l s o  

added   to"  the   m i x e r   and  m i x i n g   b e g u n .   The  mass  g e n e r a t e s  

h e a t   r a i s i n g   the   t e m p e r a t u r e   from  a m b i e n t   to  a b o u t   107  °C  a t  

wh ich   t e m p e r a t u r e   the   p r o d u c t   is   mixed  fo r   t h r e e   h o u r s  

.0  a d d i n g   a d d i t i o n a l   d i e t h y l e n e   g l y c o l   as  n e c e s s a r y   to  m a i n t a i n  

c o n s i s t e n c y .   One  h u n d r e d   f i f t y   grams  of  the  above   mass  i s  

t hen   d i s c h a r g e d   i n t o   4  ' l i t e r s   of  w a t e r   c o n t a i n i n g   16.6  g r a m s  

of  m o n o s u l f   o n a t e d   c o p p e r   p h t h a l o c y a n i n e .   8 .2   grams  of  a  

q u a t e r n a r y   ammonium  s a l t   s o l d   u n d e r   the   t r a d e   name  A r q u a d  

15  2C-75  wh ich   is  d i c o c o d i m e t h y l   ammnoium  c h l o r i d e   is  added  t o  

e n h a n c e   g l o s s .   The  s l u r r y   is  t hen   h e a t e d   a t   90°C  for   t w o  

h o u r s ,   f i l t e r e d ,   w a s h e d ,   d r i e d ,   and  p u l v e r i z e d   in  a  hammer  

m i l l .   E l e c t r o   m i c r o g r a p h s   show  the  p a r t i c l e s   to  be  i s o -  

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

20  p r o d u c t   has  an  i n i t i a l   v i s c o s i t y   of  170  c p s .   S i m i l a r  

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

p r o c e s s e s   g e n e r a l l y   have  v i s c o s i t i e s   a r o u n d   1600  c p s .  

-  iu  -  
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Example   2 

Example   1  is   r e p e a t e d   w i t h   the  e x c e p t i o n   t h a t   a n  

a l k y l a r y l s u l f   o n a t e   s a l t   of  the   TDAM-CPC  h a v i n g   12  c a r b o n  

a toms   in  the   a l k y l   g r o u p   i s   e m p l o y e d   in  l i e u   of  the   TDAM-CPC 

5  of  E x a m p l e   1.  N i t r o c e l l u l o s e   i n k s   p r e p a r e d   u s i n g   t h i s  

p r o d u c t   a r e   c h a r a c t e r i z e d   by  low  v i s c o s i t y .  

Example   3 

The  p r o c e s s   of  Example   1  is   r e p e a t e d   w i t h   t h e  

e x c e p t i o n   t h a t   p r o p y l e n e   g l y c o l   is  e m p l o y e d   in  l i e u   o f  

LO  d i e t h y l e n e   g l y c o l .   N i t r o c e l l u l o s e   i n k s   p r e p a r e d   u s i n g   t h i s  

p r o d u c t   a r e   c h a r a c t e r i z e d   by  low  v i s c o s i t y .  

Example   4 

The  p r o c e s s   of  Example   1  is  r e p e a t e d   w i t h   t h e  

e x c e p t i o n   t h a t   the   d i g e s t i o n   s t e p   e m p l o y s   a q u e o u s   HC1 

15  s o l u t i o n   h a v i n g   a  pH  of  a b o u t   1 .5  in  l i e u   of  p l a i n   w a t e r .  

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

t e r i z e d   by  low  v i s c o s i t y .  

Example   5 

The  p r o c e s s   of  c l a i m   1  is  r e p e a t e d   w i t h   t h e  

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

e m p l o y e d   in  l i e u   of  the   m o n o s u l f   o n a t e d   p h t h a l o c y a n i n e .  

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

t e r i z e d   by  low  v i s c o s i t y .  

■  11  -  
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E x a m p l e   6 

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

w i t h   B r i t i s h   P a t e n t   2 , 0 4 2 , 5 7 6   i s   added   in  amount   of  8 0 0  

g r a m s   to  a,  0 . 75   g a l l o n   dough   m i x e r ,   s o l d   by  the   B a k e r - P e r k i n s  

5  Company  w i t h   the  model  d e s i g n a t i o n   4 - A N - 2 .   Two  h u n d r e d  

g rams   of  d i e t h y l e n e   g l y c o l   and  10  g rams  of  TDAM-CPC  a re   a l s o  

a d d e d   to  the  mixe r   and  m i x i n g   b e g u n .   The  mass  g e n e r a t e s  

h e a t   r a i s i n g   the   t e m p e r a t u r e   from  a m b i e n t   to  a b o u t   107  °C  a t  

w h i c h   t e m p e r a t u r e   the  p r o d u c t   is   mixed  f o r   t h r e e   h o u r s  

0  a d d i n g   a d d i t i o n a l   d i e t h y l e n e   g l y c o l   as  n e c e s s a r y   to  m a i n t a i n  

c o n s i s t e n c y .   One  h u n d r e d   f i f t y   g rams   of  the  above   mass  i s  

t h e n   d i s c h a r g e d   i n t o   3  l i t e r s   of  w a t e r   a t   90°C.   The  s l u r r y  

is   t hen   h e a t e d   at  90°C  f o r   two  h o u r s ,   f i l t e r e d ,   w a s h e d ,  

d r i e d ,   and  p u l v e r i z e d   in  a  hammer  m i l l .   E l e c t r o   m i c r o g r a p h s  

15  show  the  p a r t i c l e s   to  be  i s o m e t r i c .   A  p u b l i c a t i o n   g r a v u r e  

t y p e   ink   p r e p a r e d   u s i n g   the   above   p r o d u c t   has  an  i n i t i a l  

v i s c o s i t y   of  475  c p s .   S i m i l a r   p r o d u c t s   bu t   h a v i n g   a c i c u l a r  

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

v i s c o s i t i e s   a r o u n d   1200  c p s .  

-  12  -  
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C l a i m s  

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

which   e x h i b i t s   e x c e l l e n t   f low  c h a r a c t e r i s t i c s   when  d i s p e r s e d  

in  s o l v e n t   t ype   i n k s   c o m p r i s i n g   the   s t e p s   o f  

5  I.  m i x i n g   in  a  h igh   s h e a r   m i x e r  

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

p i g m e n t /  

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

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

'0  t h e r e o f /   a n d  

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

I I .   d i g e s t i n g   the   m i x t u r e   in  w a t e r   or  a n  

a q u e o u s   m i n e r a l   a c i d   s o l u t i o n .  

15  2.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   t he   d i g e s t e d  

p r o d u c t   is  f i l t e r e d ,   w a s h e d ,   d r i e d ,   and  p u l v e r i z e d .  

3.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   a  f l o c c u l a t i o n  

r e s i s t a n t   s u b s t a n c e   is   i n c o r p o r a t e d   in  s a i d   m i x t u r e .  

4.  The  p r o c e s s   of  c l a i m   3  w h e r e i n   a  s u r f a c t a n t   i s  

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

5.  The  p r o c e s s   of  c l a i m   4  w h e r e i n   s a i d   d i g e s t e d  

p r o d u c t   is  f i l t e r e d ,   w a s h e d ,   d r i e d ,   and  p u l v e r i z e d   in  a  

hammer  m i l l   . 

0 2 2 1 4 6 6  
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6.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   s a i d   p h a s e  

d i r e c t o r   is   d i e t h y l e n e ^   g l y c o l .  

7.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   s a i d   m i x t u r e   i s  

d i g e s t e d   in  w a t e r .  

8.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   s a i d   m i x t u r e   i s  

d i g e s t e d   in  an  a q u e o u s   HC1  s o l u t i o n   h a v i n g   a  pH  of  a b o u t   1 

to  2 .  

9.  The  p r o c e s s   of  c l a i m   1  w h e r e i n   s a i d   m i x i n g  

s t e p   is  p e r f o r m e d   f o r   a b o u t   one  to  f i v e   h o u r s   at   a  t e m p e r a -  

t u r e   r a n g i n g   f rom  a m b i e n t   to  a b o u t   120°C  and  s a i d   d i g e s t i o n  

t e m p e r a t u r e   is   a b o u t   50°  to  100°C  f o r   a b o u t   .5  to  f i v e  

h o u r s .  

10.  The  p r o c e s s   of  c l a i m   9  w h e r e i n   the   amount   o f  

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

compound   is  f rom  a b o u t   0 .5   to  1 .5  p e r c e n t   of  the  p r e m i l l e d  

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

is   f rom  a b o u t   20  to  100  p e r c e n t   of  s a i d   c o p p e r   p h t h a l o c y a -  

n i n e   and  the  amoun t   of  saj .d  m i x t u r e   is   a b o u t   0 .1  p e r c e n t   t o  

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

11..  The  p r o c e s s   of  c l a i m   9  w h e r e i n   a  f l o c c u a t i o n  

r e s i s t a n t   s u b s t a n c e   and  a  q u a t e r n a r y   ammonium  s a l t   a r e  

i n c o r p o r a t e d   in  s a i d   m i x t u r e   d u r i n g   s a i d   d i g e s t i o n   s t e p .  
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12.   The  p r o c e s s   eC  c l a i a   11  w h e r e i n   t h e   a m o u n t   o f  

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

compound   i s   f rom  a b o u t   0 . 5   to   1 .5   p e r c e n t   of  t he   p  r e a l   l i e d  

c o p p e r   p h t h a l o c y a n i n e *   the   amoun t   of  a a i d   p h a s e   d i r e c t o r   i a  

f rom  a b o u t   20  to   100  p e r c e n t   of  a a i d   c o p p e r   p h t h a l o c y a n i n e  

and  the   a m o u n t   of  s a i d   m i x t u r e   is  a b o u t   0 .1   to  30  p e r c e n t   o f  

the   d i g e s t i o n   l i q u i d *   the   amoun t   of  f l o c c u l a t i o n   r e s i s t a n t  

s u b s t a n c e   ia  a b o u t   5  to  15  p e r c e n t   and  the   a m o u n t   o f  

g u a r t e r n a r y   ammonium  a a l t   ia   a b o u t   4 . 0   to   1 0 . 0   p e r c e n t   o f  

the  f i n a l   p r o d u c t .  

13.   The  p r o c e a a   of  c l a i a   12  w h e r e i n   a a i d   f l o c c u l a -  

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

a n i n e .  

14.  The  p r o c e a a   of  c l a i a   13  w h e r e i n   a a i d   q u a t e r -  

nary   ammonium  a a l t   ia  d i c o c o   d i m e t h y l   ammonium  c h l o r i d e .  
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