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(g)  RESIN  DISPERSION. 

@)  A  resin  dispersion  suited  as  electrophotographic  liquid 
developer  for  offset  master,  which  contains  in  a  highly  in- 
sulating  hydrocarbon  medium:  (A)  a  copolymer  substantial- 
ly  insoluble  in  said  medium  and  containing  (i)  20  to  99.5  wt 
%  of  vinyl  acetate,  (ii)  0.5  to  12  wt  %  of  a  monomer  repre- sented  by  formula  (I),  (wherein  R  represents  formula  (IV), 
Ri,  R2,  and  R4  each  independently  represents  hydrogen, 
C1-6  alkyl,  or  alkoxyalkyl  containing  1  to  4  carbon  atoms  in 
each  alkyl  moiety,  R3  and  R'3  each  independently  repre- sents  C1-4  alkylene,  and  X  represents  hydrogen  or  methyl), 
and  (iii)  O  to  79.5  wt  %  of  d-20  alkyl  ester  and/or  C3-8 
cycloalkyl  ester  of  acrylic  or  methacrylic  acid  (provided  that 
the  sum  of  (i),  (ii),  and  (iii)  is  100  wt  %),  with  at  least  part  of 
said  monomer  (I)  being  quaternized  in  its  amino  group  with 
a  quaternizing  agent;  and  (B)  a  copolymer  substantially 
soluble  in  said  medium  and  containing  (iv)  95  to  15  wt  %  of 
a  monomer  of  formula  (II),  (wherein  X  is  as  defined  above, 
Y  represents  -COOR5,  -OCOR5  or  -OR5,  and  R5  represents 
C4-20  alkyl),  (v)  5  to  85  wt  %  of  a  monomer  of  formula  (III), 
(wherein  X  is  as  defined  above,  and  R6  represents  C3-8 
cycloalkyl  or  aralkyl  containing  1  to  3  carbon  atoms  in  the 
alkyl  moiety)  (provided  that  the  sum  of  (iv)  and  (v)  is  100  wt 
%),  and  (vi)  0  to  2  wt  %  (in  terms  of  sulfur  content)  of  an 
organic  mercaptan  having  at  least  one  thiol  group  (provided 
that  the  sulfur  content  is  represented  by  weight  in  terms  of 
a  sulfur  content  based  on  the  soluble  copolymer). 
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S P E C I F I C A T I O N  

RESIN  D I S P E R S I O N  

T e c h n o l o g i c a l   F i e l d  

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

u s e f u l   as  an  e l e c t r o p h o t o g r a p h i c   l i q u i d   d e v e l o p e r   f o r  

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

5  s i o n   c a p a b l e   of  g i v i n g   a  l i q u i d   d e v e l o p e r   w h i c h   has   e x c e l -  

l e n t   d i s p e r s i o n   s t a b i l i t y   and  f o r m s   an  i m a g e   b e i n g   f r e e  

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

ing   r e s i s t a n c e .  

B a c k g r o u n d   T e c h n o l o g y  

10  One  r e s i n   d i s p e r s i o n   f o r   u se   in   an  e l e c t r o -  

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

r e s i n   d i s p e r s i o n   o b t a i n e d   by  g r a f t - p o l y m e r i z i n g   a  m o n o m e r  

c a p a b l e   of  f o r m i n g   a  p o l y m e r   i n s o l u b l e   in   an  o r g a n i c  

s o l v e n t   h a v i n g   a  low  d i e l e c t r i c   c o n s t a n t   and  h i g h   e l e c -  

15  t r i c a l   i n s u l a t i o n   ( t o   be  r e f e r r e d   to   as  " s o l v e n t "   h e r e i n -  

a f t e r )   o n t o   a  p o l y m e r   s o l u b l e   in  t h e   s o l v e n t   ( f o r   e x a m p l e  

J a p a n e s e   L a i d - O p e n   P a t e n t   P u b l i c a t i o n   No.  5 4 0 2 9 / 1 9 7 8 )   .  
Such  a  r e s i n   d i s p e r s i o n   i s   c o m p l e x   to   p r o d u c e ,   and  a l s o  

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

20  f r e q u e n t l y   u n d e r g o e s   g e l l a t i o n   and  i s   d i f f i c u l t   to  m a i n -  

t a i n   s t a b l e .  

A t t e m p t s   h a v e   b e e n   made  in   r e c e n t   y e a r s   t o  

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

p e r s i o n .   A  t e c h n i q u e   has   b e e n   d i s c l o s e d   by  w h i c h   t h e  

25  s t a b i l i t y   of  a  r e s i n   d i s p e r s i o n   c o m p r i s i n g   a  s o l v e n t -  

s o l u b l e   p o l y m e r   and  a  s o l v e n t - i n s o l u b l e   p o l y m e r   i s   i m -  

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

-COOH,  -SO3H  or  -OCOCH3  i n t o   b o t h   of  t h e s e   p o l y m e r s   a n d  

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

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

t i o n a l   g r o u p   of  t h e   i n s o l u b l e   p o l y m e r   ( f o r   e x a m p l e  
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J a p a n e s e   L a i d - O p e n   P a t e n t   P u b l i c a t i o n   No.  8 3 1 7 4 / 1 9 8 4 )   . 

I t   has   b e e n   f o u n d   t h a t   a l t h o u g h   t h e   a b o v e   r e s i n  

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

5  i n t r o d u c e d   i s   i m p r o v e d   to  some  e x t e n t   in  s t a b i l i t y ,   i t  

f r e q u e n t l y   g i v e s   r i s e   to  b l u r r i n g   ( b l u r r i n g   of  c o n t o u r s )  

or  b a c k g r o u n d i n g ,   and  p a r t i c u l a r l y   when  i t   i s   u s e d   as  a n  

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

20  s u f f i c i e n t .  

The  p r e s e n t   i n v e n t i o n   g i v e s   a  s o l u t i o n   to   t h e  

a b o v e   p r o b l e m s   of  t h e   p r i o r   a r t ,   and  p r o v i d e s   a  r e s i n  

d i s p e r s i o n   f o r   use   as  an  e l e c t r o p h o t o g r a p h i c   l i q u i d   d e -  

v e l o p e r   h a v i n g   good   s t a b i l i t y ,   f r e e d o m   f rom  image   b l u r r i n g  

15  or  b a c k g r o u n d i n g   and  v e r y   good  p r i n t i n g   r e s i s t a n c e .  
The  b a c k g r o u n d i n g   d e n o t e s   a  p h e n o m e n o n   in  w h i c h  

in  o f f s e t   p r i n t i n g ,   t h e   p r i n t i n g   ink   a d h e r e s   to   a  n o n -  
image   a r e a   to  smudge   i t .   F u r t h e r m o r e ,   in  o f f s e t   p r i n t i n g ,  
as  t h e   number   of  p r i n t i n g   c y c l e s   i n c r e a s e s ,   t h e   image   a r e a  

20  on  t h e   o f f s e t   m a s t e r   i s   a t t a c k e d   by  t h e   s o l v e n t   of  t h e  

p r i n t i n g   i n k .   As  a  r e s u l t ,   a  p h e n o m e n o n   o c c u r s   in   w h i c h  
t h e   p r i n t i n g   ink   f a i l s   to   a d h e r e   to   t h e   image   a r e a .   T h e  

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

p h e n o m e n o n   d o e s   r o t   o c c u r .  

25  D i s c l o s u r e   of  t h e   I n v e n t i o n  

A c c o r d i n g   to   t h i s   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  
r e s i n   d i s p e r s i o n   s u i t a b l e   as  an  e l e c t r o p h o t o g r a p h i c   l i q u i d  

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

30  (A)  a  c o p o l y m e r   s u b s t a n t i a l l y   i n s o l u b l e   in   s a i d  

medium  and  c o n t a i n i n g   ( i)   20  to  99.5%  by  w e i g h t ,   p r e f e r -  

a b l y   50  to  99.5%  by  w e i g h t ,   mos t   p r e f e r a b l y   70  to  99.5%  b y  

w e i g h t ,   of  v i n y l   a c e t a t e ,   ( i i )   0 .5   to  12%  by  w e i g h t ,  

p r e f e r a b l y   2  to  12%  by  w e i g h t ,   mos t   p r e f e r a b l y   2  to  6%  b y  
35  w e i g h t ,   of  a  monomer   of  t he   f o r m u l a  
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C H 2 = C ^   ( I )  

/ R i   / R i  
w h e r e i n   R  i s   - O - R , - N   ,  O - R - - N   JSl̂   , ■*  ^ P   "*  ^ P 1   - N  R2  R  3  N \ R  

4 

/ R l   / R l  
-N  or  Nv  / R o   ,  in   w h i c h   R,  ,  R9  and  R  .  , 

R  ^ P   —  N R2  R 3 \ R  
R4 

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

5  d r o g e n ,   C,  6  a l k y l ,   or  a l k o x y a l k y l   c o n t a i n i n g   1 

to  4  c a r b o n   a t o m s   in   e a c h   a l k y l   m o i e t y ,   R3  a n d  

R ' _ ,   i n d e p e n d e n t l y   f r o m   e a c h   o t h e r ,   r e p r e s e n t  

C,  .  a l k y l e n e ,   and  X  r e p r e s e n t s   h y d r o g e n   o r  

m e t h y l   , 
10  and  ( i i i )   0  to   79.5%  by  w e i g h t ,   p r e f e r a b l y   2  to  48%  b y  

w e i g h t ,   mos t   p r e f e r a b l y   5  to   28%  by  w e i g h t ,   of  a  C1_2Q 
a l k y l   e s t e r   a n d / o r   a  C3_g  c y c l o a l k y l   e s t e r   of  a c r y l i c   o r  

m e t h a c r y l i c   a c i d   ( p r o v i d e d   t h a t   t h e   sura  of  ( i )   ,  ( i i )   a n d  

( i i i )   i s   100%  by  w e i g h t ) ,   w i t h   a t   l e a s t   p a r t   of  s a i d  

15  monomer   of  f o r m u l a   (I)   b e i n g   q u a t e r n i z e d   in  i t s   a m i n o  

g r o u p   w i t h   a  q u a t e r n i z i n g   a g e n t   to   c o n v e r t   i t   i n t o   a  

q u a t e r n a r y   ammonium  c o m p o u n d ,   a n d  

(B)  a  c o p o l y m e r   s u b s t a n t i a l l y   s o l u b l e   in  s a i d  

medium  and  c o n t a i n i n g   ( i v )   95  to  15%  by  w e i g h t ,   p r e f e r a b l y  

20  80  to  40%  by  w e i g h t ,   m o s t   p r e f e r a b l y   75  to  65%  by  w e i g h t ,  

of  a  monomer   of  t h e   f o r m u l a  

C H 2 = C ^ V   ( I I )  

w h e r e i n   X  i s   as  d e f i n e d   a b o v e ,   Y  r e p r e s e n t s  

-COORj.,  -OCOR5  or  -OR5  ,  and  R5  r e p r e s e n t s   C4_2Q 
25  a l k y l ,  
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(v)  5  to  85%  by  w e i g h t ,   p r e f e r a b l y   20  to  60%  by  w e i g h t ,  

mos t   p r e f e r a b l y   25  to  35%  by  w e i g h t ,   of  a  monomer   of  t h e  
f o r m u l a  

CH  = C ^   ( I I I )  
0 > ° - R 6  

5  w h e r e i n   X  i s   as  d e f i n e d   a b o v e ,   and  Rg  r e p r e s e n t s  

C3-8  c Y c l o a l k y 1   or  a r a l k y l   c o n t a i n i n g   1  to   3 
c a r b o n   a t o m s   in   t h e   a l k y l   m o i e t y ,  

( p r o v i d e d   t h a t   t h e   sum  of  ( i v )   and  (v)  i s   100%  by  w e i g h t ) ,  
and  (v i )   0  to  2%  by  w e i g h t ,   p r e f e r a b l y   0 . 0 3   to  2%  b y  

10  w e i g h t ,   most   p r e f e r a b l y   0 . 1   to   1%  by  w e i g h t ,   e s p e c i a l l y  
0 .2   to  0.3%  by  w e i g h t   ( in   t e r m s   of  s u l f u r   c o n t e n t )   of  a n  
o r g a n i c   m e r c a p t a n   h a v i n g   a t   l e a s t   one  t h i o l   g r o u p   ( p r o -  
v i d e d   t h a t   t h e   s u l f u r   c o n t e n t   i s   t h e   s u l f u r   c o n t e n t   of  t h e  
s o l u b l e   c o p o l y m e r   in  %  by  w e i g h t ) .  

15  The  monomer   of  f o r m u l a   (I)  in  ( i i )   c o n t a i n e d   i n  
t h e   i n s o l u b l e   c o p o l y m e r   may  i n c l u d e   e s t e r s   of  a c r y l i c   o r  
m e t h a c r y l i c   a c i d   w i t h   a l c o h o l s ,   f o r   e x a m p l e ,   mono-   o r  
d i - m e t h y l a m i n o e t h y l   a l c o h o l ,   mono-   or  d i - e t h y l a m i n o e t h y l  
a l c o h o l ,   mono-  or  d i - m e t h y l a m i n o p r o p y l   a l c o h o l ,   mono-   o r  

20  d i - e t h y l a m i n o p r o p y l   a l c o h o l ,   mono-   or  d i - p h e n y l a m i n o m e t h y l  
a l c o h o l ,   mono-   or  d i - p : . e n y l e t h y l   a l c o h o l ,   d i m e t h o x y a m i n o -  
e t h y l   a l c o h o l ,   d i e t h o . v - a r a i n o -   t h y l   a l c o n o i ,   mono-   o:  d i -  

m e t h y l a m i n o p r o p y l a m i n o e t h y l   a l c o h o l ,   and  mono-   or  d i e t h y l -  
a m i n o p r o p y l a m i n o e t h y l   a l c o h o l .   Of  t h e s e   m o n o m e r s   o f  

25  f o r m u l a   ( I ) ,   d i a l k y l a m i n o a l k y l   e s t e r s   of  m e t h a c r y l i c   a c i d  
a r e   p r e f e r r e d ,   and  d i m e t h y l a m i n o e t h y l   m e t h a c r y l a t e   a n d  
d i e t h y l a m i n o e t h y l   m e t h a c r y l a t e   a r e   e s p e c i a l l y   p r e f e r r e d .  

E x a m p l e s   of  t h e   m o n o m e r s   of  f o r m u l a   (I)   in  ( i i )  
a l s o   i n c l u d e   a c i d   a m i d e s   f o r m e d   b e t w e e n   a c r y l i c   or  m e t h -  

30  a c r y l i c   a c i d   w i t h   a m i n e s ,   f o r   e x a m p l e   mono-   or  d i - m e t h y l -  
a m i n e ,   mono-  or  d i - e t h y l a m i n e ,   mono-   or  d i - p r o p y l a m i n e ,  
mono-   or  d i - m e t h y l a m i n o e t h y l a m i n e ,   mono-   or  d i - e t h y l -  
a m i n o e t h y l a m i n e ,   mono-   or  d i - m e t h y l a m i n o p r o p y l a r a i n e   a n d  
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mono-   or  d i - e t h y l a m i n o p r o p y l a r a i n e .   Among  t h e s e   m o n o m e r s  

of  f o r m u l a   ( I ) ,   a c i d   a m i d e s   b e t w e e n   a c r y l i c   or  m e t h a c r y l i c  

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

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

5  p r o p y l a m i n e ,   a r e   p r e f e r r e d .  

At  l e a s t   one  monomer   of  f o r m u l a   (I)   may  b e  

i n c l u d e d   in  t h e   i n s o l u b l e   c o p o l y m e r .   I f   t h e   c o n t e n t   o f  

t h e   monomer   of  f o r m u l a   (I)   e x c e e d s   12%  by  w e i g h t ,   t h e  

h y d r o p h i l i c i t y   of  t h e   image   b e c o m e s   h i g h   and  t h e   i n k  

2o  r e c e p t i v i t y   a t   t h e   t i m e   of  o f f s e t   p r i n t i n g   i s   r e d u c e d  

u n d e s i r a b l y .   I f   i t   i s   l e s s   t h a n   0.5%  by  w e i g h t ,   t h e  

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

At  l e a s t   p a r t   of  t h e   monomer   of  f o r m u l a   ( I )  

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

25  monomer   c o n t a i n e d   on ,   or  n e a r ,   t h e   s u r f a c e   of   t h e   d i s -  

p e r s e d   p a r t i c l e s )   is   q u a t e r n i z e d   in  i t s   a m i n o   g r o u p   w i t h  

a  q u a t e r n i z i n g   a g e n t   to   c o n v e r t   i t   i n t o   a  q u a t e r n a r y  
ammonium  c o m p o u n d .   P r e f e r a b l y ,   in   t h e   i n s o l u b l e   c o -  

p o l y m e r ,   t h e   a m o u n t   of  t h e   q u a t e r n i z i n g   a g e n t   u s e d   i s   0 . 1  

20  to  5  mole%,   more  p r e f e r a b l y   0 . 5   to   2  mole%,   b a s e d   on  t h e  

monomer   of  f o r m u l a   ( I ) .   I f   t h e   a m o u n t   of  t h e   q u a t e r n i z i n g  

a g e n t   e x c e e d s   5  mo le%,   t h e   i m a g e   d e n s i t y   i s   d e c r e a s e d .  

F u r t h e r m o r e ,   s i n c e   t h e   h y d r o p h i l i c i t y   of  t h e   r e s i n   d i s -  

p e r s i o n   b e c o m e s   h i g h ,   i t s   a f f i n i t y   f o r   t h e   o f f s e t   i n k  

25  a f t e r   p l a t e   m a k i n g   i s   u n d e s i r a b l y   r e d u c e d .   I f   i t   i s   l e s s  

t h a n   0 . 1   mole%,   t h e   p u i n t i n c   r e s i s t a n c e   is   u n d e s i r a b l y  
r e d u c e d .  

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

as  t h e   q u a t e r n i z i n g   a g e n t .   E x a m p l e s   i n c l u d e   a l i p h a t i c   o r  

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

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

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

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

35  The  C1_2Q  a l k y l   e s t e r s   of  a c r y l i c   or  m e t h a c r y l i c  
a c i d   d i i )   c o n t a i n e d   in  t h e   i n s o l u b l e   c o p o l y m e r   may,  f o r  
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e x a m p l e ,   be  e s t e r s   of  a c r y l i c   or  m e t h a c r y l i c   a c i d   w i t h  

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

a l c o h o l ,   2 - e t h y l h e x y l   a l c o h o l ,   n - o c t a n o l ,   n - n o n y l   a l c o h o l ,  

i s o n o n y l   a l c o h o l ,   n - d e c y l   a l c o h o l ,   i s o d e c y l   a l c o h o l ,  

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

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

Of  t h e s e   C4_12  a l k y l   e s t e r s   of  m e t h a c r y l i c   a c i d   a r e   p r e -  
f e r r e d .   n - O c t y l   m e t h a c r y l a t e   and  2 - e t h y l h e x y l   m e t h -  

a c r y l a t e   a r e   e s p e c i a l l y   p r e f e r r e d .  

10  E x a m p l e s   of  t h e   C3_8  c y c l o a l k y l   e s t e r s   o f  

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

s o l u b l e   c o p o l y m e r   a r e   e s t e r s   of  a c r y l i c   or  m e t h a c r y l i c  
a c i d   w i t h   a l c o h o l s   s u c h   as  c y c l o p r o p y l   a l c o h o l ,   c y c l o -  

h e p t y l   a l c o h o l ,   c y c l o h e x y l   a l c o h o l ,   c y c l o p e n t y l   a l c o h o l  

15  and  c y c l o o c t y l   a l c o h o l .   C y c l o h e x y l   m e t h a c r y l a t e   i s   p r e -  
f e r r e d .  

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

C1_20  a l k y l   e s t e r   a n d / o r   C3_Q  c y c l o a l k y l   e s t e r   of   a c r y l i c  
or  m e t h a c r y l i c   a c i d   ( i i i )   .  P r e f e r a b l y ,   t h e   c o m p o u n d   ( i i i )  

20  i s   c o n t a i n e d   in  an  a m o u n t   of  2  to  48%  by  w e i g h t .   I f   t h e  

a m o u n t   e x c e e d s   48%  by  w e i g h t ,   t h e   image   d e n s i t y   i s   r e d u c e d  

or  t h e   p r i n t i n g   r e s i s t a n c e   b e c o m e s   p o o r .   F u r t h e r m o r e ,  
a m o u n t s   l e s s   han  2%  by  w e i g h t   a r e   u n d e s i r a b l e   b e c a u s e   t h e  

p a r t i c l e   d i a m e t e r   of  t h e   r e s i n   i n c r e a s e :   and  t h e   s e t t l i n g  

25  s t a b i l i t y   of  t h e   r e s i n   p a r t i c l e s   is   r e d u c e d .  

The  i n s o l u b l e   cope  ymer  may,  as  r e q u i r e d ,   c o n -  
t a i n   c o m p o n e n t s   o t h e r   t h a n   v i n y l   a c e t a t e ,   t h e   monomer   o f  
f o r m u l a   (I)  and  t h e   C1_2Q  a l k y l   e s t e r   a n d / o r   C3_8  c y c l o -  

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

30  w h i c h   d o e s   no t   a d v e r s e l y   a f f e c t   v a r i o u s   p r o p e r t i e s   s u c h   a s  
s t a b i l i t y ,   b a c k g r o u n d i n g   or  p r i n t i n g   r e s i s t a n c e .  

E x a m p l e s   of  t h e   monomer   of  f o r m u l a   ( I I )   in  ( i v )  
c o n t a i n e d   in  t h e   s o l u b l e   c o p o l y m e r   i n c l u d e   m e t h a c r y l a t e s  

or  a c r y l a t e s   s u c h   as  n - b u t y l ,   i s o b u t y l ,   n - h e x y l ,   n - o c t y l ,  
35  2 - e t h y l h e x y l ,   n - d o d e c y l ,   n - t r i d e c y l ,   n - o c t a d e c y l ,   n - n o n y l ,  

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

v i n y l   e t h e r s   s u c h   as  v i n y l   n - b u t y l   e t h e r   and  v i n y l   i s o -  

b u t y l   e t h e r .  

5  P r e f e r r e d   m o n o m e r s   of  f o r m u l a   ( I I )   a r e   r e p r e -  
s e n t e d   by  t h e   f o l l o w i n g   f o r m u l a  

C H , = C ^   J  [ I I ]  *  XOOR1 

w h e r e i n   R1  r e p r e s e n t s   C4_12  a l k y l ,  
and  2 - e t h y l h e x y l   r a e t h a c r y l a t e   and  n - o c t y l   a c r y l a t e   a r e  

10  e s p e c i a l l y   p r e f e r r e d .  

I f   t h e   p r o p o r t i o n   of  t h e   monomer   of  f o r m u l a   ( I I )  
e x c e e d s   95%,  t h e   image   b l u r r i n g   or  t h e   p r i n t i n g   r e s i s t a n c e  
is   u n d e s i r a b l y   r e d u c e d .   I f   i t   i s   l e s s   t h a n   15%  by  w e i g h t ,  
t h e   s e t t l i n g   s t a b i l i t y   i s   u n d e s i r a b l y   r e d u c e d .  

15  E x a m p l e s   of  t h e   monomer   of  f o r m u l a   ( I I I )   in  ( v )  
c o n t a i n e d   in   t h e   s o l u b l e   c o p o l y m e r   i n c l u d e   C,  fl  c y c l o a l k y l  
e s t e r s   of  a c r y l i c   or  m e t h a c r y l i c   a c i d   and  g a r a m a - p h e n y l  
p r o p y l   e s t e r ,   b e t a - p h e n y l   e t h y l   e s t e r   and  b e n z y l   e s t e r   o f  
a c r y l i c   or  m e t h a c r y l i c   a c i d .  

20  P r e f e r r e d   m o n o m e r s   of  f o r m u l a   ( I I I )   a r e   C , _ f l  
c y c l o a l k y l   m e t h a c r y l a t e s   and  C3_8  c y c l o a l k y l   a c r y l a t e s .  

I f   t h e   p r o p o r t i o n   of  t h e   monomer   of  f o r m u l a  
( I I I )   e x c e e d s   85%  by  w e i g h t ,   t h e   s o l u b i l i t y   of  t h e   s o l u b l e  
c o p o l y r a e r   i s   r e d u c e d   to   d e c r e a s e   t h e   s t a b i l i t y   of   t h e  

25  r e s u l t i n g   d i s p e r s i o n .   P r o p o r t i o n s   of  l e s s   t h a n   5%  b y  
w e i g h t s   a r e   u n d e s i r a b l e   b e c a u s e   t h e   image   b l u r r i n g   or  t h e  
p r i n t i n g   r e s i s t a n c e   i s   r e d u c e d .  

The  o r g a n i c   m e r c a p t a n   h a v i n g   a t   l e a s t   one  t h i o l  
g r o u p   in  ( v i )   c o n t a i n e d   in  t h e   s o l u b l e   c o p o l y m e r   has   1  t o  

30  a b o u t   4  t h i o l   g r o u p s   p e r   m o l e c u l e   and  1  to   a b o u t   12  c a r b o n  
a t o m s ,   p r e f e r a b l y   2  to   8  c a r b o n   a t o m s ,   p e r   t h i o l   g r o u p .  
The  o r g a n i c   m e r c a p t a n   may  c o n t a i n   a n o t h e r   s u b s t i t u e n t   i n  
a d d i t i o n   to   t h e   h y d r o c a r b o n   g r o u p .   Such  a  s u b s t i t u e n t  
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i n c l u d e s   a  c a r b o x y l i c   a c i d   g r o u p ,   a  h y d r o x y l   g r o u p ,   a n  
e t h e r   g r o u p ,   an  e s t e r   g r o u p ,   a  s u l f i d e   g r o u p ,   an  a m i n o  
g r o u p   and  an  a m i d e   g r o u p .   E x a m p l e s   of  u s e f u l   m e r c a p t a n s  
i n c l u d e   m e t h y l m e r c a p t a n ,   e t h y l m e r c a p t a n ,   b u t y l m e r c a p t a n ,  

5  o c t y l m e r c a p t a n ,   l a u r y l m e r c a p t a n ,   m e r c a p t o e t h a n o l ,   m e r -  
c a p t o p r o p a n o l ,   m e r c a p t o b u t a n o l ,   m e r c a p t o a c e t i c   a c i d ,  
m e r c a p t o p r o p i o n i c   a c i d ,   t h i o m a l i c   a c i d ,   b e n z y l m e r c a p t a n ,  
p h e n y l m e r c a p t a n ,   c y c l o h e x y l m e r c a p t a n ,   1 - t h i o g l y c e r o l ,  
2 , 2 l - d i m e r c a p t o d i e t h y l   e t h e r ,   2 , 2   ' - d i m e r c a p t o d i p r o p y l  

10  e t h e r ,   2 ,2   ' - d i m e r c a p t o d i i s o p r o p y l   e t h e r ,   3 ,3   ' - d i m e r c a p t o -  
d i p r o p y l   e t h e r ,   2 , 2 ' - d i m e r c a p t o d i e t h y l   s u l f i d e ,   3 , 3 ' -  
d i m e r c a p t o d i p r o p y l   s u l f i d e ,   l , l l - d i m e r c a p t o - 3 , 9 - d i o x a -  
6 - t h i a u n d e c a n e ,   b i s   ( b e t a - m e r c a p t o e t h o x y )   m e t h a n e ,   b i s -  
( b e t a - m e r c a p t o e t h y l t h i o ) m e t h a n e ,   e t h a n e d i t h i o l - 1 , 2 ,  

15  p r o p a n e d i t h i o l - 1 , 2 ,   b u t a n e d i t h i o l - 1 , 4 ,   3 , 4 - d i m e r c a p t o -  
b u t a n o l - 1 ,   t r i m e t h y l o l e t h a n e   t r i ( 3 - m e r c a p t o p r o p i o n a t e )   , 
p e n t a e r y t h r i t o l   t e t r a ( 3 - r a e r c a p t o p r o p i o n a t e )   ,  t r i -  
m e t h y l o l p r o p a n e   t r i t h i o g l y c o l a t e   and  p e n t a e r y t h r i t o l  
t e t r a t h i o g l y c o l a t e .  

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

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

The  c o n t e n t   of  t h e   o r g a n i c   m e r c a p t a n ,   as  t h e  
s u l f u r   c o n t e n t ,   i s   p r e f e r a b l y   0 . 0 3   to   2%  by  w e i g h t   b a s e d  
on  t h e   s o l u b l e   c o p o l y m e r .   I f   i t   e x c e e d s   2%  by  w e i g h t ,   t h e  

30  s e t t l i n g   s t a b i l i t y   of  t h e   d i s p e r s i o n   i s   u n d e s i r a b l y   r e -  
d u c e d .   I f   i t   i s   l e s s   t h a n   0 .03%  by  w e i g h t ,   t h e   s t a b i l t y  
of  t h e   d i s p e r s i o n   on  d i l u t i o n   i s   u n s a t i s f a c t o r y ,   or  b a c k -  
g r o u n d i n g   o c c u r s   in  t he   d e v e l o p e d   m a t e r i a l .  

As  r e q u i r e d ,   t h e   s o l u b l e   c o p o l y m e r   may  c o n t a i n  
35  c o m p o n e n t s   o t h e r   t h a n   t h e   monomer   of  f o r m u l a   ( I I ) ,   t h e  

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

The  s o l u b l e   c o p o l y m e r   u s e d   in  t h i s   i n v e n t i o n   h a s  
a  m o l e c u l a r   w e i g h t   of  p r e f e r a b l y   n o t   more  t h a n   5 0 , 0 0 0 ,  

5  p r e f e r a b l y   3 , 0 0 0   to   3 0 , 0 0 0 ,   mos t   p r e f e r a b l y   5 , 0 0 0   t o  

2 5 , 0 0 0 .   I f   i t s   m o l e c u l a r   w e i g h t   e x c e e d s   5 0 , 0 0 0 ,   t h e  

s t a b i l i t y   of  t h e   d i s p e r s i o n   on  d i l u t i o n   t e n d s   to  be  r e -  
d u c e d   or  b a c k g r o u n d i n g   t e n d s   to   o c c u r   in  t h e   d e v e l o p e d  
m a t e r i a l .   I f   t h e   m o l e c u l a r   w e i g h t   i s   t o o   l ow ,   t h e  

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

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

d i s p e r s i o n   c o n t a i n s   5  to   50%  by  w e i g h t ,   p r e f e r a b l y   20  t o  

15  50%  by  w e i g h t ,   more   p r e f e r a b l y   30  to  40%  by  w e i g h t ,   of  t h e  
s o l u b l e   c o p o l y m e r   and  95  to  50%  by  w e i g h t ,   p r e f e r a b l y   80  
to  50%  by  w e i g h t ,   more   p r e f e r a b l y   70  to  60%  by  w e i g h t ,   o f  
t h e   i n s o l u b l e   p o l y m e r .   I f   t h e   p r o p o r t i o n   of  t h e   s o l u b l e  

c o p o l y m e r   i s   l e s s   t h a n   20%  by  w e i g h t ,   t h e   s t a b i l i t y   o f  

20  t h e   r e s u l t i n g   r e s i n   d i s p e r s i o n   i s   r e d u c e d   u n d e s i r a b l y .   I f  
i t   i s   t oo   l a r g e   b e y o n d   50%  by  w e i g h t ,   t h e   image   has   b l u r -  
r i n g   or  a  low  d e n s i t y ,   and  t h e   p r i n t i n g   r e s i s t a n c e   i s  
r e d u c e d .  

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

25  of  t h i s   i n v e n t i o n   h a v e   a  p a r t i c l e   s i z e   d i s t r i b u t i o n   s u c h  
t h a t   t h e   p r o p o r t i o n   of   p a r t i c l e s   h a v i n g   a  s i z e   of  n o t   m o r e  
t h a n   0 .5   m i c r o n   i s   a t   l e a s t   70%,  p r e f e r a b l y   a t   l e a s t   90%.  

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

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

35  s a f e t y   and  d r y i n g   p r o p e r t y ,   p a r a f f i n i c   or  a l i c y c l i c  
h y d r o c a r b o n   m e d i a   h a v i n g   a  b o i l i n g   p o i n t   of  150  to  2 0 0 ° C  

a r e   p r e f e r a b l y   u s e d .  
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G e n e r a l l y ,   t h e   r e s i n   d i s p e r s i o n   of  t h i s   i n v e n -  

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

s o l u b l e   p o l y m e r   in  t h e   med ium.   I t   can   a l s o   be  p r o d u c e d ,  

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

a  common  s o l v e n t   f o r   b o t h ,   and  t h e n   a d d i n g   t h e   s o l u t i o n  

d r o p w i s e   to   a  h y d r o c a r b o n   medium  w i t h   s t i r r i n g .  
The  p a r t i c l e   s i z e   d i s t r i b u t i o n   of  t h e   r e s i n  

10  d i s p e r s i o n   can   be  a d j u s t e d   by  v a r y i n g   t h e   i o n s   of  t h e  
s o l u b l e   c o p o l y m e r   and  t h e   i n s o l u b l e   p o l y m e r ,   or  by  v a r y i n g  
t he   a m o u n t   of  t h e   C1_2Q  a l k y l   m e t h a c r y l a t e   or  a c r y l a t e  
( i i i )   in  t h e   i n s o l u b l e   p o l y m e r .  

C o n v e r s i o n   of  a t   l e a s t   p a r t   of  t h e   monomer   o f  

15  f o r m u l a   (I)   c o n t a i n e d   in  t h e   i n s o l u b l e   p o l y m e r   i n t o   a  
q u a t e r n a r y   ammonium  compound   may  be  c a r r i e d   o u t   in  a  

c u s t o m a r y   m a n n e r   u s i n g   a  q u a t e r n i z i n g   a g e n t   s u c h   as  d i -  

m e t h y l   s u l f a t e   a f t e r   p r e p a r a t i o n   of  t h e   r e s i n   d i s p e r s i o n .  
As  an  a l t e r n a t i v e   m e t h o d ,   p r i o r   to  t h e   p o l y m e r i z a t i o n  

2o  r e a c t i o n ,   t h e   monomer   (I)   may  be  q u a t e r n i z e d   w i t h   d i m e t h y l  
s u l f a t e   or  m e t h y l   c h l o r i d e   by  a  c o n v e n t i o n a l   m e t h o d .  

An  e l e c t r o p h o t o g r a p h i c   l i q u i d   d e v e l o p e r   may  b e  
p r e p a r e d   f r o m   t h e   r e s i n   d i s p e r s i o n   of  t h i s   i n v e n t i o n   b y  
i m p a r t i n g   an  e l e c t r i c   c h a r g e   to   i t   a f t e r   o p t i o n a l l y   c o l o r -  

25  ing  t h e   d i s p e r s e d   r e s i n   p a r t i c l e s .  

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

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

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

30  o c t y l a t e ,   l e c i t h i n ,   s o d i u m   d i o c t y l s u l f o s u c c i n a t e ,   a n d  
a l u m i n u m   s a l t   of  S t a y b e l i t e   r o s i n .  

N i g r o s i n e - t y p e   d y e s ,   p h t h a l o c y a n i n e - t y p e   p i g -  
m e n t s ,   o i l   b l a c k ,   c a r b o n   b l a c k ,   e t c .   a r e   u s e d   to   c o l o r   t h e  
r e s i n   d i s p e r s i o n   of  t h i s   i n v e n t i o n .  
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B e s t   Mode  of  P r a c t i c i n g   t h e   I n v e n t i o n  

EXAMPLE  1 

A  r e a c t o r   e q u i p p e d   w i t h   a  s t i r r e r ,   a  r e f l u x i n g  
d e v i c e   and  a  d r o p p i n g   d e v i c e   was  c h a r g e d   w i t h   120  g  o f  

5  n - h e p t a n e ,   40  g  of   t o l u e n e   and  4  g  of  a z o b i s i s o b u t y r o -  
n i t r i l e .   They  we re   h e a t e d ,   and  u n d e r   r e f l u x ,   a  m i x t u r e   o f  
130  g  of  n - o c t y l   m e t h a c r y l a t e ,   70  g  of  c y c l o h e x y l   m e t h -  

a c r y l a t e   and  2  g  of  a z o b i s i s o b u t y r o n i t r i l e   was  a d d e d  
d r o p w i s e   to   t h e   h e a t e d   m i x t u r e   o v e r   1  h o u r .   A f t e r   r e a c -  

10  t i o n   f o r   1  h o u r ,   a  m i x t u r e   of  40  g  of  t o l u e n e   and  1 .5   g  o f  
a z o b i s i s o b u t y r o n i t r i l e   was  a d d e d   o v e r   t h e   c o u r s e   of  30  
m i n u t e s ,   and  t h e   r e a c t i o n   was  f u r t h e r   c a r r i e d   ou t   f o r   2 
h o u r s .   T h e n ,   a  m i x t u r e   of  300  g  of  v i n y l   a c e t a t e   and  3  g  
of  b e n z o y l   p e r o x i d e   was  a d d e d   d r o p w i s e   o v e r   2 .5   h o u r s ,   a n d  

15  t h e   r e a c t i o n   was  c a r r i e d   o u t   f o r   30  m i n u t e s .   A  m i x t u r e   o f  
200  g  of  n - h e p t a n e   and  2  g  of  PEROYL  L  (a  p r o d u c t   o f  
N i p p o n   O i l s   and  F a t s   C o . ,   L t d . )   was  a d d e d   d r o p w i s e   o v e r   3 0  
m i n u t e s ,   and  t h e   r e a c t i o n   was  c a r r i e d   o u t   f o r   20  m i n u t e s .  
A f t e r   t h e   r e a c t i o n ,   a  m i x t u r e   of  12  g  of  d i e t h y l a m i n o e t h y l  

20  m e t h a c r y l a t e ,   4  g  of  n - h e p t a n e   and  1  g  of   PEROYL  L  w a s  
a d d e d ,   and  a f t e r   r e a c t i o n   f o r   1  h o u r ,   1  g  of   PEROYL  L  w a s  
a d d e d .   The  r e a c t i o n   was  f u r t h e r   c a r r i e d   o u t   f o r   2  h o u r s ,  
and  100  g  of  I s o p a r   G  and  0 .2   g  of  d i m e t h y l   s u l f a t e   w e r e  
a d d e d .   The  m i x t u r e   was  c o o l e d   to   g i v e   a  s t a b l e   o p a l e s c e n t  

25  r e s i n   d i s p e r s i o n .  

T w e n t y   g r a m s   of  t h e   r e s u l t i n g   r e s i n   d i s p e r s i o n ,  
1 .6   g  of  B o n t r o n   N-04  (a  p r o d u c t   of  O r i e n t   C h e m i c a l  
I n d u s t r y   C o . ,   L t d . ) ,   180  g  of  I s o p a r   G  and  1  g  of  z i n c  
n a p h t h e n a t e   w e r e   k n e a d e d   f o r   11  h o u r s   in  a  s a n d m i l l   t o  

30  o b t a i n   a  t h i c k   d e v e l o p e r .   I t   was  d i l u t e d   to   10  t i m e s   w i t h  
I s o p a r   G  to   g i v e   a  d e v e l o p e r .  

EXAMPLE  2 

The  same  r e a c t o r   as  u s e d   in  E x a m p l e   1  w a s  
c h a r g e d   w i t h   125  g  of  n - o c t y l   m e t h a c r y l a t e ,   79  g  of  c y c l o -  

35  h e x y l   m e t h a c r y l a t e   and  2  g  of   m e r c a p t o e t h a n o l ,   and  t h e  

c o m p o u n d s   w e r e   s t i r r e d   w h i l e   i n t r o d u c i n g   a i r   o n t o   t h e  
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l i q u i d   s u r f a c e .   The  m i x t u r e   was  m a i n t a i n e d   a t   80°C  f o r  
16  h o u r s ,   and  t h e n   t h e   i n t r o d u c t i o n   of  a i r   was  s t o p p e d .  
n - H e p t a n e   (35  g)  was  a d d e d ,   and  t h e   m i x t u r e   was  h e a t e d ,  
and  u n d e r   r e f l u x ,   a  m i x t u r e   of  40  g  of  t o l u e n e   and  1 .5   g  

5  of  a z o b i s i s o b u t y r o n i t r i l e   was  a d d e d   d r o p w i s e   o v e r   3  h o u r s .  
The  r e a c t i o n   was  c o n t i n u e d   f o r   2  h o u r s .   The  r e s u l t i n g  
c o p o l y m e r   had  a  m o l e c u l a r   w e i g h t   of  a b o u t   1 5 , 0 0 0 .   T h e n ,  
70  g  of  n - h e p t a n e   was  a d d e d ,   and  u n d e r   r e f l u x ,   a  m i x t u r e  
of  150  g  of  v i n y l   a c e t a t e ,   25  g  of  n - o c t y l   m e t h a c r y l a t e  

20  and  4  g  of  b e n z o y l   p e r o x i d e   was  a d d e d   o v e r   2  h o u r s .   A f t e r  
r e a c t i o n   f o r   1  h o u r ,   a  m i x t u r e   of  150  g  of   v i n y l   a c e t a t e ,  
40  g  of  n - h e p t a n e   and  4  g  of  b e n z o y l   p e r o x i d e   was  a d d e d  
d r o p w i s e   o v e r   1  h o u r ,   and  t h e   r e a c t i o n   was  c a r r i e d   o u t   f o r  
30  m i n u t e s .   A  m i x t u r e   of  10  g  of   d i r a e t h y l a r a i n o e t h y l  

15  m e t h a c r y l a t e ,   15  g  of  e t h y l   a c r y l a t e   and  1  g  of   b e n z o y l  
p e r o x i d e   was  t h e n   a d d e d ,   and  t h e   r e a c t i o n   was  c a r r i e d   o u t  
f o r   30  m i n u t e s .   F u r t h e r m o r e ,   a  m i x t u r e   of  1  g  of  PEROYL  L 
and  5  g  of  n - h e p t a n e   was  a d d e d ,   and  t h e   r e a c t i o n   w a s  
c a r r i e d   o u t   f o r   1 .5   h o u r s .   T h e n ,   10  g  of   I s o p a r   G  w a s  

20  added   and  t h e   m i x t u r e   was  c o o l e d   to   l e s s   t h a n   10°C ,   a n d  
f u r t h e r   0 .1   g  of  e t h y l   c h l o r i d e   was  a d d e d .   The  r e s u l t i n g  
d i s p e r s i o n   was  a  v e r y   s t a b l e   e m u l s i o n   w h i c h   was  s l i g h t l y  
t r a n s p a r e n t   and  s l i g h t l y   y e l l o w i s h .  

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

25  5 .5   g  of  s u r f a c e - t r e a t e d   P h t h a l o c y a n i n e   B l u e ,   314  g  o f  
I s o p a r   G  and  4  g  of  z i n c   s t e a r a t e   we re   k n e a d e d   f o r   2 4  
h o u r s   by  a  b a l l   m i l l   to  o b t a i n   a  t h i c k   d e v e l o p e r .   I t   w a s  
d i l u t e d   to   10  t i m e s   w i t h   I s o p a r   G  to   fo rm  a  d e v e l o p e r .  

EXAMPLE  3 

30  In  t h e   same  r e a c t o r   as  in  E x a m p l e   1,  140  g  o f  
2 - e t h y l h e x y l   m e t h a c r y l a t e ,   60  g  of  b e n z y l   m e t h a c r y l a t e ,  
0 .4   g  of  a z o b i s i s o b u t y r o n i t r i l e ,   3  g  of  m e r c a p t o a c e t i c  
a c i d   and  35  g  of  n - h e x a n e   we re   h e a t e d   to   r e f l u x .   U n d e r  
r e f l u x ,   t h e y   were   r e a c t e d   f o r   2  h o u r s ,   and  t h e n   a  m i x t u r e  

35  of  10  g  of  t o l u e n e   and  0.3  g  of  a z o b i s i s o b u t y r o n i t r i l e   w a s  
a d d e d   d r o p w i s e   o v e r   2  h o u r s .   The  r e a c t i o n   was  f u r t h e r  
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c a r r i e d   o u t   f o r   2  h o u r s   to   g i v e   a  s o l u t i o n   of  a  c o p o l y m e r  
h a v i n g   a  m o l e c u l a r   w e i g h t   of  a b o u t   1 1 , 0 0 0 .  

T h e n ,   a  m i x t u r e   of  346  g  of  v i n y l   a c e t a t e ,   50  g  
of  2 - e t h y l h e x y l   a c r y l a t e ,   8  g  of  PERBUTYL  O  (a  p r o d u c t   o f  

5  N i p p o n   O i l s   and  F a t s   C o . ,   L t d . )   and  150  g  of  n - h e p t a n e   w a s  
a d d e d   d r o p w i s e   to   t h e   c o p o l y m e r   s o l u t i o n   o v e r   4  h o u r s ,   a n d  
t h e   r e a c t i o n   was  c a r r i e d   o u t   f o r   1  h o u r .   T h e n ,   4  g  o f  
PERBUTYL  O  was  a d d e d   d r o p w i s e   o v e r   30  m i n u t e s ,   and  20 
m i n u t e s   l a t e r ,   a  m i x t u r e   of  4  g  of   d i m e t h y l a c r y l a m i d e ,   5  g  

10  of  n - h e p t a n e   and  1  g  of   PERBUTYL  0  was  a d d e d .   F u r t h e r -  
m o r e ,   30  m i n u t e s   l a t e r ,   1  g  of   PERBUTYL  O  as  a d d e d .   T h e  
r e a c t i o n   was  c a r r i e d   o u t   f o r   2  h o u r s ,   and  100  g  of  I s o p a r  
G  was  a d d e d .   The  m i x t u r e   was  c o o l e d ,   and  t h e n   0 . 0 5   g  o f  
d i m e t h y l   s u l f a t e   was  a d d e d .  

15  The  r e s u l t i n g   d i s p e r s i o n   was  a  s l i g h t l y   t r a n s -  
p a r e n t   p a l e   b r o w n   e m u l s i o n   h a v i n g   an  a v e r a g e   p a r t i c l e  
d i a m e t e r   of  0 . 2   m i c r o m e t e r .  

I s o p a r   G  (150  g)  was  a d d e d   to  100  g  of  t h e  
r e s u l t i n g   r e s i n   d i s p e r s i o n ,   and  w i t h   s t i r r i n g ,   a  m i x t u r e  

20  of  5  g  of   O i l   B l a c k   HBB  and  20  g  of  x y l e n e   was  a d d e d  
d r o p w i s e .   One  g ram  of  a l u m i n u m   s t e a r a t e   was  a d d e d   a n d  
t h e n   10  l i t e r s   of   I s o p a r   G  was  a d d e d   to   f o rm  a  d e v e l o p e r .  

EXAMPLE  4 
To  t h e   n - o c t y l   m e t h a c r y l a t e / c y c l o h e x y l   m e t h -  

25  a c r y l a t e   c o p o l y m e r   s o l u t i o n   o b t a i n e d   in  E x a m p l e   2  w e r e  
a d d e d   70  g  of  n - h e x a n e ,   130  g  of   I s o p a r   G,  227  g  of  v i n y l  
a c e t a t e ,   35  g  of   n - o c t y l   m e t h a c r y l a t e ,   21  g  of  c y c l o h e x y l  
m e t h a c r y l a t e ,   and  6  g  of  b e n z o y l   p e r o x i d e ,   and  t h e   m i x t u r e  
was  r e a c t e d   u n d e r   r e f l u x .   T h r e e   h o u r s   l a t e r ,   t h e   m i x t u r e  

30  b e c a m e   w h i t e n e d .   A  m i x t u r e   of  45  g  of  n - h e p t a n e   and  2  g  
of  b e n z o y l   p e r o x i d e   was  a d d e d   and  t h e   r e a c t i o n   was  c a r r i e d  
o u t   f o r   1  h o u r .   T h e n ,   24  g  of  N , N - d i m e t h y l a m i n o p r o p y l -  
a c r y l a m i d e ,   30  g  of   m e t h y l   a c r y l a t e ,   0 . 4   g  of  a  m e t h y l  
c h l o r i d e   s a l t   of  d i m e t h y l a r a i n o e t h y l   m e t h a c r y l a t e   and  1  g  

35  of  b e n z o y l   p e r o x i d e   we re   a d d e d   to   t h e   m i x t u r e ,   and  t h e  
r e a c t i o n   was  c a r r i e d   o u t   f o r   1  h o u r .   F u r t h e r m o r e ,   1  g  o f  
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b e n z o y l   p e r o x i d e   was  a d d e d ,   and  t h e   r e a c t i o n   was  c a r r i e d  
ou t   f o r   2  h o u r s   to  fo rm  a  s l i g h t l y   t r a n s p a r e n t   p a l e   b r o w n  
e m u l s i o n .  

A  d e v e l o p e r   was  p r e p a r e d   f rom  t h e   r e s u l t i n g  

5  r e s i n   d i s p e r s i o n   by  t h e   same  m e t h o d   as  in  E x a m p l e   2 .  

COMPARATIVE  EXAMPLE  1 
A  d e v e l o p e r   was  p r e p a r e d   by  t h e   same  m e t h o d   a s  

in  E x a m p l e   1  e x c e p t   t h a t   s t e a r y l   m e t h a c r y l a t e   was  u s e d  
i n s t e a d   of  c y c l o h e x y l   m e t h a c r y l a t e   of  E x a m p l e   1 .  

10  COMPARATIVE  EXAMPLE  2 

A  d e v e l o p e r   was  p r e p a r e d   in  t h e   same  way  as  i n  
E x a m p l e   1  e x c e p t   t h a t   in  t h e   p o l y m e r i z a t i o n   of  f o r m i n g   t h e  
d i s p e r s i o n ,   t h e   m i x t u r e   of  12  g  of  d i e t h y l a m i n o e t h y l  
m e t h a c r y l a t e ,   4  g  of  n - h e p t a n e   and  1  g  of  PEROYL  L  was  n o t  

15  a d d e d .  

COMPARATIVE  EXAMPLE  3 
A  d e v e l o p e r   was  p r e p a r e d   in   t h e   same  way  as  i n  

E x a m p l e   2  e x c e p t   t h a t   t h e   a m o u n t   of  d i m e t h y l   s u l f a t e   ( 0 . 1  
g)  a f t e r   t h e   p o l y m e r i z a t i o n   of  f o r m i n g   t h e   d i s p e r s i o n   w a s  

20  c h a n g e d   to   1  g .  

COMPARATIVE  EXAMPLE  4 
A  d e v e l o p e r   was  p r e p a r e d   in  t h e   same  way  as  i n  

E x a m p l e   3  e x c e p t   t h a t   a f t e r   t h e   p o l y m e r i z a t i o n   of  f o r m i n g  
t h e   d i s p e r s i o n ,   d i m e t h y l   s u l f a t e   was  n o t   a d d e d .  

25  U s i n g   e a c h   of  t h e   d e v e l o p e r s   o b t a i n e d   as  a b o v e ,  
an  image   was  f o r m e d   on  an  o f f s e t   m a s t e r   e l e c t r o s t a t i c  

r e c o r d i n g   s h e e t   c o a t e d   w i t h   z i n c   o x i d e ,   f o l l o w e d   by  a n  
e t c h i n g   t r e a t m e n t .   T h e n ,   p r i n t i n g   was  c a r r i e d   o u t   w i t h   a  
c o m m e r c i a l   o f f s e t   ink   u s i n g   t h e   o f f s e t   m a s t e r .  

30  T a b l e   1  s u m m a r i z e s   t h e   c o m p o s i t i o n s   of  t h e   r e s i n  
d i s p e r s i o n s   o b t a i n e d   in  E x a m p l e s   1  to  4  and  C o m p a r a t i v e  
E x a m p l e s   1  to  4,  and  T a b l e   2  shows   t h e   r e s u l t s   of  t h e  

p r i n t i n g   t e s t .  
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1)  The  d e n s i t y   o b t a i n e d   w i t h   E x a m p l e   1  w a s  

t a k e n   as  s t a n d a r d   (3)  ,  and  t h e   number   was  i n c r e a s e d   w i t h  
i n c r e a s i n g   d e n s i t y .  

2)  B l u r r i n g   of  t h e   image   was  e v a l u a t e d   on  a  

5  s c a l e   of  f i v e   p o i n t s   as  f o l l o w s :  

5:  No  b l u r r i n g  
4:  S l i g h t   b l u r r i n g  
3:  Some  b l u r r i n g  
2:  B l u r r i n g   o c c u r r e d  

10  Is  Much  b l u r r i n g  
3)  U s i n g   an  e t c h e d   p l a t e   h a v i n g   f o r m e d   t h e r e o n  

an  i m a g e   to   be  p r i n t e d   as  a  m a s t e r   s h e e t ,   p r i n t i n g   w a s  
c a r r i e d   o u t   on  h i g h - q u a l i t y   p a p e r   w i t h   a  c o m m e r c i a l   o f f s e t  
i n k .   E v a l u a t e d   by  t h e   n u m b e r   of   p r i n t s   o b t a i n e d   u n t i l  

15  i m a g e s   of  t h e   f i n e   d o t s   d i s a p p e a r e d .  
5:  more   t h a n   5 , 0 0 0  
4:  4 , 0 0 0   to   5 , 0 0 0  
3:  3 , 0 0 0   to   4 , 0 0 0  
2:  2 , 0 0 0   to   3 , 0 0 0  

20  1:  more   t h a n   2 , 0 0 0  
4)  E v a l u a t e d   by  t h e   d e n s i t y ,   b l u r r i n g   a t   t h e  

edge   of  t h e   i m a g e   a r e a ,   and  t h e   c l e a r n e s s   of  t h e   f i n e   d o t s  
in  a  p r i n t   o b t a i n e d   by  t h e   p r i n t i n g   r e s i s t a n c e   t e s t  

5:  The  d e n s i t y   was  h i g h ,   no  image   b l u r r i n g  

25  and  t h e   f i n e   d o t s   we re   c l e a r .  
4:  S l i g h t   b l u r r i n g   was  n o t e d   in  t h e   p r i n t e d  

p o r t i o n   in  d a r k   c o l o r .  
3:  Some  b l u r r i n g   was  n o t e d   in  t h e   edge   o f  

t h e   p r i n t e d   p o r t i o n .  

30  2:  The  i m a g e   g e n e r a l l y   b l u r r e d ,   and  t h e  
f i n e   d o t s   w e r e   s l i g h t l y   o b s c u r e .  

1:  The  i amge   b l u r r e d   or  b e c a m e   low  i n  

d e n s i t y ,   or  t h e   f i n e   d o t s   a d h e r e d   t o  
e a c h   o t h e r   to   g i v e   a  s o l i d .  

35  5)  F i v e   p r i n t e d   p a p e r s   o b t a i n e d   by  t h e   p r i n t i n g  
r e s i s t a n c e   t e s t   w e r e   s u p e r i m p o s e d   w i t h   t h e   image   a r e a s  
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b e i n g   in  r e g i s t r a t i o n   w i t h   e a c h   o t h e r .   The  n o n -   i m a g e  

a r e a s   w e r e   c o m p a r e d   w i t h   t h e   same  n u m b e r   of  n o n - p r i n t e d  

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

5:  No  d i f f e r e n c e   was  n o t e d   e v e n   when  t h e y  

5  were   s u p e r i m p o s e d .  

4:  A  s l i g h t   d i f f e r e n c e   was  n o t e d .  

3:  Some  d i f f e r e n c e   was  n o t e d .  

2:  A  d i f f e r e n c e   was  n o t e d .  

1:  A  v e r y   l a r g e   d i f f e r e n c e   was  n o t e d .  

XO  EXAMPLE  5 

The  same  r e a c t o r   as  u s e d   in  E x a m p l e   1  w a s  

c h a r g e d   w i t h   140  g  of  2 - e t h y l h e x y l   m e t h a c r y l a t e ,   60  g  o f  

b e n z y l   m e t h a c r y l a t e ,   0 . 4   g  of   a z o b i s i s o b u t y r o n i t r i l e ,   3  g  
of  r o e r c a p t o a c e t i c   a c i d   and  35  g  of   n - h e x a n e ,   and  t h e y   w e r e  

25  h e a t e d   to   r e f l u x .   Under   r e f l u x ,   t h e   r e a c t i o n   was  c a r r i e d  

o u t   f o r   2  h o u r s ,   and  t h e n   a  m i x t u r e   of   10  g  of  t o l u e n e   a n d  

0 .3   g  of  a z o b i s o b u t y r o n i t r i l e   was  a d d e d   d r o p w i s e   o v e r   2 

h o u r s .   F u r t h e r m o r e ,   t h e   r e a c t i o n   was  c a r r i e d   o u t   f o r   2 

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

20  e c u l a r   w e i g h t   of  a b o u t   1 1 , 0 0 0 .  

T h e n ,   a  m i x t u r e   of  2 , 2 4 0   g  of  v i n y l   a c e t a t e ,   5 6 0  

g  of  2 - e t h y l h e x y l   a c r y l a t e ,   56  g  of   PERBUTYL  0  (a  p r o d u c t  
of  N i p p o n   O i l s   and  F a t s   C o . ,   L t d . )   and  1050  g  of  n - h e p t a n e  

was  a d d e d   d r o p w i s e   o v e r   4  h o u r s ,   and  t h e   r e a c t i o n   w a s  

25  c a r r i e d   o u t   f o r   1  h o u r .   T h e n ,   28  g  of   PERBUTYL  O  Was  
a d d e d   d r o p w i s e   o v e r   30  m i n u t e s ,   and  20  m i n u t e s   l a t e r ,   a  
m i x t u r e   of  28  g  of  d i m e t h y l a c r y l a m i d e ,   35  g  of  n - h e p t a n e  
and  7  g  of   PERBUTYL  0  was  a d d e d ,   and  t h e   r e a c t i o n   w a s  
c a r r i e d   o u t   f o r   2  h o u r s .   I s o p a r   G  (350  g)  was  a d d e d   t o  

30  t h e   r e a c t i o n   m i x t u r e .   The  m i x t u r e   was  c o o l e d   and  t h e n  

0 . 3 5   g  of  d i m e t h y l   s u l f a t e   was  a d d e d .  

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

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

d i a m e t e r   of  0 . 2   m i c r o m e t e r .  

35  I s o p a r   G  (150  g)  was  a d d e d   to   100  g  of  t h e  

r e s u l t i n g   d i s p e r s i o n ,   and  w i t h   s t i r r i n g ,   a  m i x t u r e   of  5  g  
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of  O i l   B l a c k   HBB  and  20  g  of   x y l e n e   was  a d d e d   d r o p w i s e .  
T h e n ,   w h i l e   a d d i n g   1  g  of  a l u m i n u m   s t e a r a t e ,   10  l i t e r s   o f  

I s o p a r   G  was  a d d e d   to   f o r m   a  d e v e l o p e r .   The  v a l u e s   of  t h e  

r e s u l t i n g   r e s i n   d i s p e r s i o n   w h i c h   c o r r e s p o n d   to   c o l u m n s   2 

5  to   8  of  T a b l e   1  w e r e   as  f o l l o w s :  

C o m p o n e n t s   of  t h e   i n s o l u b l e   c o p o l y m e r   (wt .   %) 

Monomer  ( i )   in  (A)  in  c l a i m   1;  7 9 . 2  

Monomer  ( i i )   in  (A)  in  c l a i m   1:  1 . 0  

Monomer  ( i i i )   in  (A)  in  c l a i m   1:  1 9 . 8  

10  Q u a t e r n i z i n g   a g e n t :   Monomer  ( i i )   in  (A)  i n  

c l a i m   1  (mole%)  1 . 0  

C o m p o n e n t s   of  t h e   s o l u b l e   c o p o l y m e r   ( w t . % )  

Monomer  of  f o r m u l a   ( I I ) :   7 0  

Monomer  of  f o r m u l a   ( I I I ) :   30  

15  O r g a n i c   m e r c a p t a n :   s o l u b l e   c o p o l y m e r   c o m p o n e n t  
( s u l f u r   c o n t e n t ,   wt .%)  :  0 . 5  

The  p r i n t i n g   t e s t   was  c o n d u c t e d   by  u s i n g   t h e  

r e s u l t i n g   d e v e l o p e r ,   and  t h e   r e s u l t s   w e r e   as  f o l l o w s :  

D e n s i t y :   4 

20  B l u r r i n g :   4 

P r i n t i n g   r e s i s t a n c e :   4 

C l e a r n e s s :   5 

B a c k g r o u n d i n g :   4 

P o s s i b i l i t y   of  U t i l i z a t i o n   in   I n d u s t r y  
25  S i n c e   t h e   r e s i n   d i s p e r s i o n   of   t h i s   i n v e n t i o n   h a s  

v e r y   good  s t a b i l i t y ,   an  e l e c t r o p h o t o g r a p h i c   l i q u i d   d e -  

v e l o p e r   f o r   o f f s e t   m a s t e r s   p r e p a r e d   f rom  i t   i s   v e r y   s t a b l e  
e v e n   when  f o r m e d   i n t o   a  d e v e l o p e r   b a t h   by  d i l u t i n g   i t   t o  
a b o u t   160  t i m e s ,   and  a  p h e n o m e n o n   of   f o r m a t i o n   of  a  l a r g e  

30  a m o u n t   of  a  p r e c i p i t a t e   or  a  g e l - l i k e   f l o c c u l a t e d   m a s s  
d o e s   no t   o c c u r .   In  o f f s e t   p r i n t i n g ,   no  image   b l u r r i n g  
( b l u r r i n g   of   c o n t o u r s )   or  b a c k g r o u n d i n g   o c c u r s ,   and  t h e  

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

e v e n   a f t e r   p r i n t i n g   5 , 0 0 0   c o p i e s ,   t h e   d e s i r e d   c l e a r   i m a g e  
35  can   be  o b t a i n e d .  

i  i  i  «  «i 
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SCOPE  OF  CLAIM  FOR  PATENT 
*•  A  r e s i n   d i s p e r s i o n   s u i t a b l e   as  an  e l e c t r o p h o t o -  
g r a p h i c   l i q u i d   d e v e l o p e r   f o r   o f f s e t   m a s t e r s ,   s a i d   d i s -  
p e r s i o n   c o m p r i s i n g   in   a  h i g h l y   i n s u l a t i n g   h y d r o c a r b o n  
m e d i u m ,  

(A)  a  c o p o l y m e r   s u b s t a n t i a l l y   i n s o l u b l e   in   s a i d  
medium  and  c o n t a i n i n g   ( i )   20  to   99.5%  by  w e i g h t   of  v i n y l  
a c e t a t e ,   ( i i )   0 .5   to   12%  by  w e i g h t   of  a  monomer   of  t h e  
f o r m u l a  

X 

CH2=C  ( I ,  

0 ^   ^ R  

R-,  R 
w h e r e i n   R  i s   - 0 - R , - N ^   x  

,  O - R , - N ^   *  
ro  ,  3  

" R V < R 2  
R4 

/ R l   - - R l  
-N  or  N  R  ,  in  w h i c h   R,  ,  Ro  and  R.  , 

R,  ^ R , - N ^   z  1 2   4 

R4 

i n d e p e n d e n t l y   f r o m   e a c h   o t h e r ,   r e p r e s e n t   h y -  
d r o g e n ,   C ^ g   a l k y l ,   or  a l k o x y a l k y l   c o n t a i n i n g   1 
to  4  c a r b o n   a t o m s   in   e a c h   a l k y l   m o i e t y ,   R  a n d  

R ' 3 ,   i n d e p e n d e n t l y   f rom  e a c h   o t h e r ,   r e p r e s e n t  

c l _ 4   a l k y l e n e ,   and  X  r e p r e s e n t s   h y d r o g e n   o r  
m e t h y l ,  

and  ( i i i )   0  to   79.5%  by  w e i g h t   of  a  C1_20  a l k y l   e s t e r  
a n d / o r   a  C3_g  c y c l o a l k y l   e s t e r   of  a c r y l i c   or  m e t h a c r y l i c  
a c i d   ( p r o v i d e d   t h a t   t h e   sum  of  ( i ) ,   ( i i )   and  ( i i i )   i s   100% 
by  w e i g h t ) ,   w i t h   a t   l e a s t   p a r t   of  s a i d   monomer   of  f o r m u l a  
( I )   b e i n g   q u a t e r n i z e d   in   i t s   a m i n o   g r o u p   w i t h   a  q u a t e r n i z -  
i ng   a g e n t   to   c o n v e r t   i t   i n t o   a  q u a t e r n a r y   ammonium  c o m -  
p o u n d ,   a n d  

(B)  a  c o p o l y m e r   s u b s t a n t i a l l y   s o l u b l e   in   s a i d  
medium  and  c o n t a i n i n g   ( i v )   95  to   15%  by  w e i g h t   of  a  
monomer  of  t h e   f o r m u l a  
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CH  =C  ( i i )  

w h e r e i n   X  i s   as  d e f i n e d   a b o v e ,   Y  r e p r e s e n t s  

-COOR5,  -OCOR5  or  -ORg,   and  Rg  r e p r e s e n t s   C4_2Q 
a l k y l ,  

(v)  5  to  85%  by  w e i g h t   of  a  monomer   of  t h e   f o r m u l a  

CH2=C  ( i n )  

w h e r e i n   X  i s   as  d e f i n e d   a b o v e ,   and  Rg  r e p r e s e n t s  

C3-8  c Y c l o a l k v l   or  a r a l k y l   c o n t a i n i n g   1  to   3 
c a r b o n   a t o m s   in   t h e   a l k y l   m o i e t y ,  

( p r o v i d e d   t h a t   t h e   sum  of  ( i v )   and  (v)  i s   100%  by  w e i g h t ) ,  
and  (v i )   0  to   2%  by  w e i g h t   ( i n   t e r m s   of  s u l f u r   c o n t e n t )   o f  
an  o r g a n i c   m e r c a p t a n   h a v i n g   a t   l e a s t   one  t h i o l   g r o u p  
( p r o v i d e d   t h a t   t h e   s u l f u r   c o n t e n t   i s   t h e   s u l f u r   c o n t e n t   o f  
t h e   s o l u b l e   c o p o l y m e r   in  %  by  w e i g h t )   .  
2»  The  r e s i n   d i s p e r s i o n   s e t   f o r t h   in  c l a i m   1  w h e r e -  
in  t h e   s o l u b l e   c o p o l y m e r   c o n t a i n s   t h e   o r g a n i c   m e r c a p t a n   i n  
an  a m o u n t   c o r r e s p o n d i n g   to   a  s u l f u r   c o n t e n t   of  0 . 0 3   to  2% 
by  w e i g h t .  

3.  The  r e s i n   d i s p e r s i o n   s e t   f o r t h   in  c l a i m   2  w h e r e -  
in  t h e   a m o u n t   of  t h e   q u a t e r n i z i n g   a g e n t   u s e d   i s   0 . 1   to  5 
mole%  b a s e d   on  t h e   monomer   of   f o r m u l a   ( I ) .  
4-  The  r e s i n   d i s p e r s i o n   s e t   f o r t h   in  any  one  o f  
c l a i m s   1  to   3  w h e r e i n   t h e   m o l e c u l a r   w e i g h t   of  t h e   s o l u b l e  
c o p o l y r a e r   i s   n o t   more  t h a n   5 0 , 0 0 0 .  



INTERNATIONAL  SEARCH  R E P O R T  
International  Application  No. p c T / g ] g g ^ o § 3 f y   0  

I.  CLASSIFICATION  OP  SUBJECT  MATTER  (if  several  classification  symbols  apply,  indicata  all)1 
According  to  International  Patent  Classification  (IPC)  or  to  both  National  Classification  and  IPC 

G 0 3 G 9 / 1 2  I n t . C l  

It.  FIELDS  SEARCHED 
Minimum  Documentation  Searched  4 

Classification  System Classification  Symbols 

G 0 3 G 9 / 1 2  I P C  

Documentation  Searched  other  than  Minimum  Documentation 
to  the  Extent  that  such  Documents  are  Included  in  the  Fields  Searched  * 

IN.  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT1 
Category* Citation  of  Document,  "  with  indication,  where  appropriate,  of  the  relevant  passages  ' Relevant  to  Claim  No.  " 

J P ,   A,  5 3 - 5 4 0 2 9  
( P h i l i p .   A.  H u n t .   C h e m i c a l .   C o r p . )  
17  May  1978  (17 .   05.   7 8 )  
( F a m i l y :   n o n e )  

J P ,   A,  5 9 - 8 3 1 7 4   ( M i t s u b i s h i   P a p e r   M i l l s  
L t d . )   14  May  1984  (14 .   05.   8 4 )  
&  DE,  A,  3 , 3 3 9 , 6 6 2  

1 - 4  

1 - 4  

*  Special  categories  of  cited  documents:  '• 
"A"  document  defining  the  general  state  of  the  art  which  is  not considered  to  be  of  particular  relevance 
"E"  earlier  document  but  published  on  or  after  the  international filing  date 
"L"  document  which  may  throw  doubts  on  priority  claim(s)  or which  is  cited-  to  establish  the  publication  date  of  another citation  or  other  special  reason  (as  specified) 
"O"  document  referring  to  an  oral  disclosure,  use.  exhibition  or other  means 
"P"  document  published  prior  to  the  international  filing  date  but later  than  the  priority  date  claimed 

"T  later  document  published  after  the  international  filing  date  or priority  date  and  not  in  conflict  with  the  application  but  cited  to understand  the  principle  or  theory  underlying  the  invention 
"X"  document  of  particular  relevance:  the  claimed  invention  cannof be  considered  novel  or  cannot  be  considered  to  involve  an inventive  step 
"V  document  of  particular  relevance:  the  claimed  Invention  cannot be  considered  to  involve  an  inventive  step  when  the  document is  combined  with  one  or  more  other  such  documents,  such combination  being  obvious  to  a  person  skilled  in  the  art 
"*"  document  member  of  the  same  patent  family 

"V 

"* 

IV.  CERTIFICATION 
Date  of  the  Actual  Completion  of  the  International  Search  ' 

S e p t e m b e r   22,   1986  ( 2 2 . 0 9 . 8 6 )  

Date  of  Mailing  of  this  International  Search  Report2 

S e p t e m b e r   29,   1986  ( 2 9 . 0 9 . 8 6 )  
International  Searching  Authority  ■ 

J a p a n e s e   P a t e n t   O f f i c e  

Signature  of  Authorized  Officer  " 

Form  PCT/ISA/210  (second  sheet)  (October  1981) 


	bibliography
	description
	claims
	search report

