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wherein  Ml+|  is  a  cation 
X  &  Y  are  each  independently  H,  C^-alkyl,  C^-alkoxy, 

halo  or  -SOjZ 
Z  is  Cj.4-a  Ikyl,  C -̂alkenyl  or  NRR1  and 
R  &  R1  are  each  independently,  H,  Cn-alkyl,  C,.,  alkenyl 

or  phenyl, 
and  a  toner  composition,  suitable  for  use  in  electro-repro- 
graphic  processes,  comprising  the  toner  resin  composition 
and  a  colorant. 

©  Resin  composition. 
©  A  toner  resin  composition  comprising  a  toner  resin  and 
a  cobalt  complex  azo  compound  of  the  formula: 
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  A  toner  resin  composition  comprising  a  toner  resin  and 
a  cobalt  complex  azo  compound  of  the  formula: 

wherein  M(+)  is  a  cation 
X  &  Y are  each  independently  H,  C1-4alkyl,  C1-4-alkoxy, 

halo  or  -SO2Z 
Z  is  C1-4-alkyl,  C1-4-alkenyl  or  NRR'  and 
R  &  R'  are  each  independently,  H,  C1-4-alkyl,  C1-4  alkenyl 

or  phenyl, 
and  a  toner  composition,  suitable  for  use  in  electro-repro- 
graphic  processes,  comprising  the  toner  resin  composition 
and  a  colorant. 



This  s p e c i f i c a t i o n   d e s c r i b e s   an  i n v e n t i o n   r e l a t i n g   to  a  

toner  r e s i n   compos i t ion   and  a  toner   c o m p o s i t i o n ,   c o n t a i n i n g   a  c o b a l t -  

complex  of  an  azo  dye  as  a  charge  c o n t r o l   agent  (CCA),  s u i t a b l e   f o r  

use  in  e l e c t r o - r e p r o g r a p h i c   p r o c e s s e s .  

T r a d i t i o n a l l y ,   2:1  chromium  complexes  of  azo  dyes  are  t h e  

most  impor t an t   c l a s s   of  metal  complex  dyes  (see  The  Chemistry   o f  

S y n t h e t i c   Dyes  (Venkataraman) ,   Vol  I I I ,   Chap  VII,  "The  Chemistry   o f  

Metal  Complex  Dyes"  by  R.Price   &  The  Colours  Index,   3rd  E d i t i o n ) ,   one 

of  the  main  r easons   for  t he i r   importance  being  t h e i r   high  s t a b i l i t y  

compared  with  analogous  complexes  of  azo  dyes  with  o ther   m e t a l s ,   s u c h  

as  c o b a l t .  

This  known  s t a b i l i t y   of  the  chromium  complex  dyes,  and  t h e i r  

commercial   a v a i l a b i l i t y ,   has  led  to  t h e i r   commercial  use  as  c h a r g e  

c o n t r o l   agents   because  such  agents   must  be  able  to  r e s i s t   t h e  

p r o c e s s i n g   c o n d i t i o n s ,   involved  in  the  p r e p a r a t i o n   of  t o n e r  

c o m p o s i t i o n s ,   i . e .   hot  melt  kneading  at  t e m p e r a t u r e s   from  150-200°C 

for  s e v e r a l   hours  during  d i s p e r s i o n   in to   the  toner   r e s i n .   T y p i c a l  

commercial   charge  con t ro l   agents  of  t h i s   type  are  CI  Acid  Black  63 

(the  2:1  complex  of  chromium  with  1 - ( 2 - h y d r o x y - 4 - n i t r o p h e n y l a z o ) -  

2 - h y d r o x y - n a p h t h a l e n e ) ,   the  2 :1  complex   of  chromium  w i t h  

1 - ( 2 - h y d r o x y - 5 - s u l p h o n a m i d o p h e n y l a z o ) - 2 - h y d r o x y n a p h t h a l e n e   and  t h e  

2:1  complex  of  chromium  with  1 - ( 2 - h y d r o x y - 5 - c h l o r o p h e n y l a z o ) -  

2 - h y d r o x y n a p h t h a l e n e .  

It  has  now  been  s u r p r i s i n g l y   found  tha t   2:1  coba l t   complexes  

of  c e r t a i n   azo  dyes  have  p a r t i c u l a r l y   good  p r o p e r t i e s   as  c h a r g e  

c o n t r o l   agents   in  e l e c t r o - r e p r o g r a p h i c   toner   c o m p o s i t i o n s .  



According  to  a  f i r s t   a spec t   of  the  p r e s e n t   i n v e n t i o n   t h e r e  

is   p rov ided   a  toner   r e s i n   compos i t ion   compr is ing   a  toner   r e s i n   and  a  

c o b a l t   complex  azo  compound  of  the  f o r m u l a :  

where in   M(+)  i s   a  c a t i o n  

X & Y  are  each  i n d e p e n d e n t l y   H,  C 1 - 4 - a l k y l ,   C1-4-a lkoxy ,   h a l o  

or  -SO2Z 
Z  i s   C 1 - 4 a l k y l ,   C 1 - 4 a l k e n y l   or  NRR1  and  

R & R1  are  each  i n d e p e n d e n t l y   H,  C 1 - 4 - a l k y l , C 1 - 4 - a l k e n y l   o r  

p h e n y l .  

The  c a t i o n ,   M(+),  may  be  any  s u i t a b l e   monovalent   c a t i o n ,  

such  as  an  a l k a l i   me ta l ,   e .g .   l i t h i u m ,   sodium  or  po ta s s ium,   or  an  

o p t i o n a l l y   s u b s t i t u t e d   ammonium  ion,  e .g .   NH4+,  (CH3)3NH+  or  (CH3)4N+ 

but  is  p r e f e r a b l y   a  p r o t o n ,   H+. 

The  halo  group  r e p r e s e n t e d   by X  or  Y  is  p r e f e r a b l y   c h l o r o .  

The  a l k y l ,   a lkoxy,   a l k e n y l   or  phenyl  group  r e p r e s e n t e d   by  X, 

Y,  Z,  R or  R1  is  p r e f e r a b l y   u n s u b s t i t u t e d   but  the  phenyl  group  may 

ca r ry   one  or  more  n o n - i o n i c   s u b s t i t u e n t s ,   such  as  C 1 - 4 - a l k y l ,  
C 1 - 4 - a l k o x y ,   halo  or  c y a n o .  



The  group  r e p r e s e n t e d   by  Y  is  p r e f e r a b l y   in  one  of  the  two 

p o s i t i o n s   between  X  and  and  the  oxy  group  a t t a c h e d   to  the  c o b a l t ,  

i . e .   in  the  meta  or  para  p o s i t i o n   r e l a t i v e   to  the  azo  l i nk   but,   more 

p r e f e r a b l y ,   Y  is  meta  with  r e s p e c t   to  X  and  with  r e s p e c t   to  the  azo  

l i n k .  

In  a  p r e f e r r e d   spec i e s   of  Formula  I,  X  is  chloro  or  -SO2NH2 
and  Y  is  H  or  c h l o r o .  

The  toner  r e s i n   is  a  t h e r m o p l a s t i c   r e s i n   s u i t a b l e   for  use  i n  

the  p r e p a r a t i o n   of  toner   compos i t i ons ,   a  p r e f e r r e d   r e s in   being  a 

s t y r e n e   or  s u b s t i t u t e d   s t y r ene   polymer  or  co-polymer ,   e s p e c i a l l y   a  

s t y r e n e - a c r y l i c   co-polymer ,   such  as  p o l y s t y r e n e   and  s t y r e n e - b u t a d i e n e  

or  s t y r e n e - b u t y l   m e t h a c r y l a t e   co-po lymers .   Other  s u i t a b l e   r e s i n s  

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

r e s i n s ,   po lyv iny l   a c e t a t e ,   p o l y a l k e n e s ,   p o l y ( v i n y l )   c h l o r i d e ,  

p o l y u r e t h a n e s ,   po lyamides ,   s i l i c o n e s ,  e p o x y   r e s i n s ,   p h e n o l i c s   e t c .  

Fu r the r   examples  of  these  and  o ther   r e s i n s   are  given  in  the  book 

" E l e c t r o p h o t o g r a p h y "   by  R . M . S c h a f f e r t   (Focal  P r e s s ) ,   UK  2 , 0 9 0 , 0 0 8 A ,  

USP  4 ,206,064  and  USP  4 , 4 0 7 , 9 2 4 .  

The  toner  r e s i n . c o m p o s i t i o n   may  c o n t a i n ,   as  charge  c o n t r o l  

agent  (CCA),  more  than  one  compound  of  Formula  I,  for  example,  t h e  

CCA  may  comprise  a  mix ture   of  the  compounds  of  Formula  I  in  which  M  & 

Y are  H &  X  is  -S02NH2  and  M  &  Y are  H  and  X  is  ch lo ro .   The 

compos i t ion   d e s i r a b l y   c o n t a i n s ,   in  t o t a l ,   from  0.1%  to  12%, 

p r e f e r a b l y   from  0.5%  to  10%  and  c o n v e n i e n t l y   around  2.5%,  by  w e i g h t ,  

of  CCA. 

The  toner  r e s i n   compos i t ion   is  c o n v e n i e n t l y   p repared   by 

known  methods,  i . e .   by  kneading  the  molten  r e s i n   with  the  CCA,  at  a  

t empera tu re   of  100°C  or  above,  g e n e r a l l y   150-200°C  for  s e v e r a l   h o u r s  

so  tha t   the  l a t t e r   becomes  d i s p e r s e d   th roughout   the  r e s i n .  

According  to  a  second  aspec t   of  the  p r e s e n t   i n v e n t i o n   t h e r e  

is  provided  a  toner  compos i t ion   compris ing  a  r e s i n   composi t ion   a s  

h e r e i n b e f o r e   def ined  and  a  c o l o r a n t .  

The  co lo ran t   is  p r e f e r a b l y   a  pigment  which  is  d i s p e r s e d  

evenly  throughout   the  r e s i n   phase.   Examples  of  s u i t a b l e   c o l o r a n t s  



are  carbon  b l a c k ,   p h t h a l o c y a n i n e s ,   m e t a l l i s e d   lakes  &  t o n e r s ,   and  

v a r i o u s   azo  and  a n t h r a q u i n o n e   p i g m e n t s .  

The  toner   compos i t ion   p r e f e r a b l y   con t a in s   not  more  than  20% 

by  w e i g h t ,   and  more  p r e f e r a b l y   from  3%  to  10%,  of  c o l o r a n t .  

The  toner   compos i t ion   may  be  p repa red   by  d i s p e r s i n g   t h e  

f i n e l y - d i v i d e d   c o l o r a n t   in to   a  d i s p e r s i o n   of  the  CCA  in  the  r e s i n   by 

knead ing   above  the  mel t ing   po in t   of  the  r e s i n ,   c o n v e n i e n t l y   a r o u n d  

150°C  for   s e v e r a l   hours  so  tha t   the  pigment  becomes  d i s t r i b u t e d  

t h r o u g h o u t   the  r e s i n .   A l t e r n a t i v e l y ,   the  toner   r e s i n   may  be  mixed 

with  the  CCA  and  the  c o l o r a n t   and  the  t h r ee   components  k n e a d e d  

t o g e t h e r   for   s e v e r a l   hours  as  b e f o r e .   The  r e s i n   is  then  c o o l e d ,  

c rushed  and  m i c r o n i s e d   u n t i l   the  mean  d iamete r   of  r e s i n   p a r t i c l e s   i s  

below  20  µm  and,  for   high  r e s o l u t i o n   p r i n t i n g ,   more  p r e f e r a b l y   f rom 

1  to  10  µm. 

The  CCA  may  be  c o n v e n i e n t l y   p repa red   by  (i)  d i a z o t i s i n g   an  

amine  of  the  f o r m u l a :  

where in  X   and  Y  are  as  h e r e i n b e f o r e   d e f i n e d .  

( i i )   c o u p l i n g   wi th   2 -naph tho l   under  a l k a l i n e   c o n d i t i o n s   and  

p r e f e r a b l y   at  a  reduced  t e m p e r a t u r e   (0-10°C) ,   o p t i o n a l l y   fo l lowed  by 

i s o l a t i o n   of  the  azo  compound  us ing   c o n v e n t i o n a l   t e c h n i q u e s ,   such  a s  

f i l t r a t i o n ,   washing  and  d r y i n g ,  

( i i i )   h e a t i n g   of  the  o p t i o n a l l y   i s o l a t e d   azo  compound  with  a  

c o b a l t ( I I )   s a l t ,   e .g .   c h l o r i d e ,   s u l p h a t e   or  a c e t a t e ,   in  an  aqueous  o r  

o r g a n i c / a q u e o u s   medium  at  25-100°C,  p r e f e r a b l y   60-80°C,  with  the  s low 

a d d i t i o n   of  a l k a l i ,   fo l lowed  by  h e a t i n g   u n t i l   the  m e t a l l i s e d   azo  

compound  is   formed  ( u s u a l l y   ca  6  h o u r s ) ,  



( i v )  f o r m i n g   the  a p p r o p r i a t e   f ree   acid  or  s a l t   form  of  the  CCA  by  

a c i d i f i c a t i o n   and,  where  n e c e s s a r y ,   a d d i t i o n   of  ammonia,  an  amine  o r  

a  metal   hydrox ide ,   and 

(v)  i s o l a t i o n   by  s t andard   t e c h n i q u e s ,   such  as  coo l ing ,   s a l t i n g ,  

f i l t r a t i o n ,   washing  and  d r y i n g .  

The  r e s in   and  toner  compos i t ions   in  accordance  with  t h e  

p r e s e n t   i n v e n t i o n   have  p a r t i c u l a r l y   well   adapted  for  use  in  e l e c t r o -  

r e p r o g r a p h i c   p roces se s   on  account   of  the  good  d i s p e r s i b i l i t y   of  t h e  

CCA  and  the  high  charge  c a p a c i t y   of  the  toner  compos i t ion .   The 

s u p e r i o r   q u a l i t i e s   of  the  compos i t ions   give  r i se   to  improved  copy 

q u a l i t y .  

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

Examples  in  which  a l l   pa r t s   and  p e r c e n t a g e s   are  by  weight  u n l e s s  

o therwise   i n d i c a t e d .  

The  fo l lowing   CCA,  in  accordance   with  Formula  I,  in  the  f r e e  

acid  form  (M(+) =  Ht),  were  made  by  s t anda rd   me thods :  

CCA  A  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 5 - a m i n o s u l p h o n y l p h e n y l -  

a z o ) - 2 - h y d r o x y n a p h t h a l e n e   (CI  Acid  Red  277) 

CCA  B  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 5 - c h l o r o p h e n y l a z o ) -  

2 - h y d r o x y n a p h t h a l e n e  

CCA  C  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 3 , 5 - d i c h l o r o p h e n y l a z o ) -  

2 - h y d r o x y - n a p h t h a l e n e  

CCA  D  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 5 - m e t h y l s u l p h o n y l p h e n y l -  

a z o ) - 2 - h y d r o x y n a p h t h a l e n e  

CCA  E  2:1  Cobalt   complex  of  1 - ( 2 - h y d r o x y - 5 - m e t h y l p h e n y l a z o ) -  

2 - h y d r o x y n a p h t h a l e n e  

CCA  F  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 5 - [ 4 - ( e t h o x y ) p h e n y l -  

s u l p h o n y l ] p h e n y l a z o ) - 2 - h y d r o x y n a p h t h a l e n e  

CCA  G  2:1  Cobalt  complex  of  1 - ( 2 - h y d r o x y - 3 - c h l o r o - 5 - m e t h y l p h e n y l -  

a z o ) - 2 - h y d r o x y n a p h t h a l e n e  

Example  1 

A  r e s i n   composi t ion  was  p repared   by  kneading  at  150°C  f o r  

30  minutes  a  mixture  of  20g  of  a  s t y r e n e - a c r y l i c   r e s i n   (HIMER  TB1000) 

and  0.5g  pa r t s   of  CCA  A.  The  r e s i n   composi t ion   was  then  cooled  t o  



room  t e m p e r a t u r e .   This  r e s i n   compos i t ion   is  h e r e i n a f t e r   r e f e r r e d   t o  

as RC  1 .  

Examples  2  to  7 

Resin  c o m p o s i t i o n s   were  p repared   by  the  method  of  Example  1 

us ing   each  of  CCA B  to  CCA  G  d e s c r i b e d   above,  the  Example  numbers 

f o l l o w i n g   the  a l p h a b e t i c a l   order   of  the  CCA.  These  compos i t ions   a r e  

h e r e i n a f t e r   r e f e r r e d   to  as  RC  2  to  7  r e s p e c t i v e l y .  

Example  8 

The  r e s i n   c o m p o s i t i o n   of  Example  1  was  conve r t ed   into  a  

toner   compos i t ion   by  kneading   93  pa r t s   of  the  r e s i n   composi t ion  w i t h  

7  p a r t s   of  carbon  b l a c k ,   (ELFTEX  415)  at  1 6 0 ° C   or  3  hours ,   c o o l i n g  

and  g r i n d i n g   the  c o m p o s i t i o n   u n t i l   the  mean  d i a m e t e r   of  the  p a r t i c l e s  

was  <20  µm.  This  t one r   compos i t ion   is  h e r e i n a f t e r   r e f e r r e d   to  a s  

TC  7 .  

Examples  9   to  14 

Toner  c o m p o s i t i o n s   were  p repared   by  the  method  of  Example  8 

us ing   the  r e s i n   c o m p o s i t i o n s   d e s c r i b e d   in  Examples  2  to  7 .   These  

toner   compos i t i ons   are  h e r e i n a f t e r   r e f e r r e d   to  as  TC  9  to  14 

r e s p e c t i v e l y .  

Assessment   of  Basin  and  Toner  C o m p o s i t i o n s  

D i s p e r s i b i l i t y   of CCAs  in  Toner  R e s i n s  

A  p o r t i o n   of  each  of  RC  1,  RC  2  and  RC  3  weas  melted  by 

h e a t i n g   to  150°C  and  a  t h i n   l ayer   formed  on  a  microscope   s l i d e .   On 

coo l ing   to  room  t e m p e r a t u r e   the  s l i de   was  examined  under  a  m i c r o s c o p e  

at  a  m a g n i f i c a t i o n   of  200x.  For  each  r e s i n   compos i t ion   t h e  

p a r t i c l e s   of  CCa were  even ly   d i s t r i b u t e d   t h roughou t   the  r e s i n   in  t h e  

form  of  small   sphe res   having  a  mean  d iameter   of  3  -   5  µm,  with  no 

p a r t i c l e s   or  a g g r e g a t e s   g r e a t e r   than  10  µm. 



C h a r g e  C a p a c i t i e s  o f   Toner  C o m p o s i t i o n s  

Two  deve loper s   were  p repared   from  each  of  toner   c o m p o s i t i o n s  

TC  8  and  TC  9,  c o n t a i n i n g   2%  and  10%  by  weight  of  t one r ,   by  m ix ing  

2  &  10  pa r t s   of  toner   compos i t ion   with  98  &  90  p a r t s   of  i r o n  

p a r t i c l e s ,   r e s p e c t i v e l y .   The  i n i t i a l   t r i b o e l e c t r i c   charge  (µC/g)  o f  

each  of  deve loper   was  de te rmined   by  the  s t anda rd   "Blow-of f"   method 

d e s c r i b e d   by  Schein  ( J . A p p . P h y s i c s ,   46,  (1975)  p  5140)  using  a  

Toshiba  TB200  "Blow-off"   machine.   The  r e s u l t s   of  these  measurements  

are  shown  in  Table  1. 



1 .  A   t one r   r e s i n   compos i t ion   compr i s ing   a  toner   r e s i n   and  a  

coba l t   complex  azo  compound  of  the  f o r m u l a :  

w h e r e i n   M ( + )  i s  a c a t i o n  

X  & Y  a r e   each  i n d e p e n d e n t l y   H,  C 1 - 4 - a l k y l ,   C1-4-a lkoxy ,   h a l o  

o r  - S O 2 Z  

Z  is   C 1 - 4 - a l k y l ,   C 1 - 4 - a l k e n y l   or  NRR1  and 

R  & R1  are  each  i n d e p e n d e n t l y   H,  C 1 - 4 - a l k y l ,  C 1 - 4 - a l k e n y l   o r  

p h a n y l .  

2.  A  t one r   r e s i n   compos i t ion   a c c o r d i n g   to  Claim  1  wherein  M(+) 

is  a  p r o t o n ,   H ( + ) .  

3.  A  toner   r e s i n   compos i t ion   a c c o r d i n g   to  Claim  1  or  Claim  2 

wherein  the  ha lo   group  r e p r e s e n t e d   by  X  or  Y  is  c h l o r o .  

4.  A  toner   r e s i n   compos i t ion   a c c o r d i n g   to  any  one  of  Claims  1 

to  3  where in  Y  is  in  the  meta  p o s i t i o n   wi th   r e spec t   to  X  and  w i t h  

r e s p e c t   to  the  azo  l i n k .  



5.  A  toner   r e s i n   composi t ion   acco rd ing   to  any  one  of  Claims  1 

to  4  wherein  X  is  ch loro   or  -SO2NH2. 
6.  A  toner  r e s i n   composi t ion   accord ing   to  any  one  of  Claims  1 

to  5  wherein  Y  is  H  or  c h l o r o .  

7.  A  toner   r e s i n   composi t ion   accord ing   to  any  one  of  Claims  1 

to  6  wherein  t h e  r e s i n   is  a  s t y r e n e - a c r y l i c   c o p o l y m e r .  

8.  A  toner   compos i t ion   compris ing  a  t one r   r e s i n   c o m p o s i t i o n  

accord ing   to  any  one  of  Claims  1  to  7  and  a  c o l o r a n t .  

9.  A  toner   compos i t ion   according  to  Claim  8  wherein  t h e  

c o l o r a n t   is  carbon  b l a c k .  
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